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President's Letter
I S AT

Dear Fellow Member

set95 bas come and gone - and those of you who don’t know what S€L95 is bave not been reading
your newspapers. It is, of course, this year’s Science, Engineering and Technology week under the
aegis of the Britisb Association for the Advancement of Science with the aim of raising public
awareness of S, € &1.

The reason for this interest (apart from its topicality) is that I recently responded to a letter from
The Office of Science and Technology of The Cabinet Office on the subject of The Public Under-
standing of Science, Engineering and Tecbnology. We were asked to indicate what we did to foster
such understanding and I regretied that as an organisation we were not very much into serving
the public. As some of you will know, a Committee under tbhe chairmanship of Sir Arnold Wolfen-
dale bas been set up to take evidence on the subject and to consider if the available funding is
adequate. Many years ago I organised Sixth Form Lectures on bebalf of the British Acouslical
Societ,y with two speakers giving a presentation with plenty of demonstrations at two or more
venues on successive days. Is there a place for such an activity today or is the market saturated?
I would be glad to bear any thougbts on the subject or any other suggestions on ways in which
we could contribute, at the same time supporting our charitable status.

This issue of the Bulletin sees an update on CPD. Read the proposals, think about them and let us
bave your views.

Acoustics '95 will be with us very shortly and all the signs are that it will be a particularly
successful conference. I look forward to seeing many of you there. Publicity for Internoise '96,
also in Liverpool is building up through the International INCE and the Internet. There is now a
dedicated electronic mailbox with the Email address Internoise96@newton.npl.co.uk. In due
course it is intended that Agriculture House will be on the net. Perbaps when this bappens
members will find it convenient to send their views electronically to the Institute office.

Sincerely yours

Alex Burd
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PLANNING AND NOISE: 21 YEARS FORWARD?
PLANNING POLICY GUIDANCE PPG 24

Steve Goswell MIOA

Introduction

In 1973 Department of the Environment Circular 10/73
firmly highlighted noise as an imporiant consideration in
planning matters. It advised that there should be close
ligison between Local Authority Planning Officers and
Environmental Health Officers {EHOs) in order to mini-
mise environmental noise problems in relation to new
development.

Some Local Authorities were slow to develop proper
internal liaison between Planning Officers and EHOs.
However, most now have a well developed consultation
process based on the advice given in Circular 10/73.

The long awaited review of the Circular was pub-
lished as a consultation draft in 1992 and a revised final
version was issued by the Depariment of Environment in
September 1994, namely Planning Policy Guidance -
PPG24 (HMSO).

The new guidance was conceived in a political <li-
mate of 'ease the burden' which is quite different from
that which prevailed 25 years earlier when Circular 10/
73 was issued.

This paper examines the differences between Circular
10/73, the consultation draft and the final document
PPG24 and identifies a number of areas in which further
advice is needed. In the following text direct quolations
from PPG24 are in ifalic type.

General Princci}ales

'The aim of the guidance is fo provide advice on how the
planning sysiem can be used to minimise the adverse
effect of noise'.

PPG24 reiterates much of the advice in Circular 10/
73 and states that development plans should indicate:
'those areas in which particular types of development will
be acceptable and those in which special measures may
be required in order to mifigate the impact of noise’.
Basically, the general advice is to separate noisy activities
from noise sensitive development (houses, schools, hos-
pitals etc). Where this is not possible planning authorities
should consider ‘whether it is practicable to control or
reduce noise levels or fo mitigate the impact of noise
through the use of conditions or planning obligations’.

It is worth noting that planning conditions, aftached to
a planning consent when it is first granted, can be
altered on appeal by the developer, relaxed on a tem-
porary basis by agreement with the local Planning
Authority, or changed or relaxed by a later application.
It is quite normal for a Planning Authority to relax a con-
dition on a temporary basis, eg the control of working
hours if a Company has a special order to Rulfil. Condi-
tions may be relaxed or removed by a subsequent appli-
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cation, eg if it could be shown that an industrial site, with
a planning restriction on operating hours, could operate
outside normal hours without causing any disturbance. In
this case the new consent might contain additional condi-
tions (eg a boundary noise level condition) to protect
local residents.

Planning obligations are made under Section 106 of
the Town and Country Planning Act 1990 (or substituted
by Section 12 of the Planning and Compensation Act
1991). They can be used to ensure that a developer, by
agreement with the local Planning Authority, is obliged
to carry out or fund works outside the application site, eg
the provision of acoustic treatment to nearby buildings.

Noise Exposure Categories for

Residential Development

The Guidance introduces a new concept of Noise Expo-
sure Categories {NECs) which provides o usehul structure
for categorising the level of noise that a proposed res-
idential site will be exposed to, An explanation of the
NEC groups is reproduced in Table 1. Table 2 shows the
recommended NECs for new dwellings near existing
noise sources.

A Noise need not be considered as a determining factor
in granting planning permission, although the noise
leve! at the high eng of the category should not be
regarded as a desirable level.

B Noise should be taken into account when determining
planning applications and, where appropriate, condi-
tions imposed to ensure an adequate level of protection
against noise.

C Planning permission should not normally be granted.
Where it is considered that permission shoulg be given,
for example because there are no allernative quieter
sites uvaifable, conditions should be imposed to ensure
a commensurate level of protection against noise.

D Planning permission should normally be refused.

Table 1 Noise Exposure Calegories

PPG24 states that: ‘in some cases it may be appropri-
ate for local Planning Authorities to determine the range
of noise levels which they wish to attribute to any or each
of the NECs. For example, when there is a clear need for
new residential development in an already noisy areq,
some or all NECs may be increased by up fo 3 dB[A)
above the recommended levels. In other cases, a reduc-
tion of 3 dBfA) may be justified.’

The guide goes on fo state that: 'The NEC procedure
is only applicoble where consideration is being given to
introducing residential development into an area with an
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Noise levels corresponding 1o the Noise sure
Categories for new civellings LAquE;go
Noise source Noise Exposure Category
A B C D
road Iraffic
07.00-23.00 | <55 55-63 63-72 >72
23.00-0700 | <45 45-57 57-66 >66
raif traffic
07.00-23.00 | <55 55-66 66-74 >74
23.00-07.00 | <45 45-59 59-66 =>66
air raffic
07.00-23.00 | <57 57-66 66-72 >72
23.00-07.00 | <48 48-57 57 -66 >66
mixed sources
07.00-23.00 | <55 55-63 63-72 >72
23.00-07.00 | <45 45-57 57-66 =66
Table 2. Recommended Noise Exposure Categories for
new dwellings near exisfing noise sources

existing noise source, rather than the reverse situation
where new noise sources are to be introduced info an
existing residential area. This is because the planning sys-
tem can be used o impose conditions to protect incoming
residential development from an existing noise source
but, in general, developers are under no statutory obliga-
tion to offer noise profection measures fo existing dwell-
ings which will be affected by a proposed new noise
source.'

In practice there is lile doubt that developers and
their advisors will quote NEC values in the reverse situa-
fion when it is advantageous to do so, particularly in the
light of the availability of the planning obligation pro-
cedure which could be used to offer noise protection
measures (to a better level than statutory schemes) to the
occupiers and owners of nearby sensitive development.

The levels given in Table 2, and the new measurement
procedures involved, represent perhaps the most con-
troversiol element of the new guidance. Inferestingly, and
perhaps fortunately, the NEC values do not directly
include NECs for industrial sources.

None of the NEC levels in Table 2 have any relation
to background noise levels. For road traffic noise from
major roads this may be jusfified on the basis thot the
subsequent noise is fairly continuous and dominates and
replaces background. However, in the case of the inter-
mittent noise pollution from rail traffic and air traffic, one
might expect that noise pollution would be much more
obtrusive (for the same Lacq value} in a quiet rural area
than it would be in a noisy area with high background
noise levels, However, there is some evidence that noise
from rail traffic causes less disturbance than noise from
road traffic at the same level.

Nevertheless local Planning Authorities in quiet areas
may well be advised to reduce NEC levels in their Local
Plans for road, rail and air traffic 1o 3 dB{A)} below the
levels shown in Table 2.

PPG24 introduces new measurement procedures for

road and rail raffic which are to be measured in terms of
L.y - The sixteen-hour day measurements are to be from
0% — 23.00 hours and the eight-hour night measure-
ments from 23.00 — 07.00 hours. Significantly, there is
also a new measurement position, 1.2 — 1.5 melres
above the ground, well away from buildings. This method
of measurement corresponds to the existing "Noise expo-
sure contours' method for measuring daytime aircroft
noise.

If Local Authorities and their advisors are to use the
new 18-hour day and 8-hour night L levels it would be
extremely useful if the Department :ﬂfnvironment gave
advice on a shortened measurement period which would
give a reasonable approximation of these indices. A
short 3-hour period was an option for road traffic noise
in Calculation of Road Traffic Noise, DoT 1988. Advice
on a similar 2- or 3-hour measuring period, stating the
times for which it should be made, would be very helpful.

It is worth noting that research in both England and
Germany has shown that nightime Ly, levels for road
traffic noise are generally around IOA‘?B{A) lower than
daytime levels [1].

Using either predicted noise levels or measured levels,
a local Planning Authority could mark approximate NEC
boundaries alongside road and railway lines on their
Planning use constraint maps. This would simplify the
identification of land where special acoustic protection
would be needed for residential development. Small res-
idential developments, extensions and alterations to
dwellings are often carried out in noisy areas without spe-
cial protection and the marking of NEC boundaries might
help to identify such premises. It may well be worth while
to require basic acoustic profection of, say, 6-12-6
glazing and sound insulated airbricks to be provided to
habitable rooms, as an alternative to trickle ventilators,
where buildings are extended.

Transport Noise

The Guidance contains an explanation of how each NEC
has been arrived at and specific advice on road, railway
and aircraft noise is contained in annex 3. It is important
to recognise that the NEC levels are intended to relate to
new residenfial development proposed on land exposed
to fransport noise.

Noise from Road Traffic The NEC levels for road traffic
represent a substantial increase over the recommended
levels of exposure detailed in Circular 10/73.

PPG24 explains how to convert 18-hour L, focade
level readings to the new 16-hour daytime L,,.. This is
done by dec?ucﬁng 2 from the 18-hour Ly level and, if it
is o facade level, deducting a further 3 to convert o a
free field level.

For example, the worst scenario road traffic noise lev-
els specified in Circular 10/73 as the figure above which
there should be a strong presumption against per\rqiﬂing
residential development, namely, levels in excess of 70
dB(A) Ly, 8n, oW equales fo a free field 16-hour Ly,
of 65 (ie 70-2-3).

The Department of Environment design bulletin New
housing and road traffic noise, 1972 quoted in Circular
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10/73 urges that sites with 18-hour L, levels above 70
should, wherever possible, not be used for new housing.
It concedes that this cannot always be avoided but
advises that designers should ufilise such design solutions
or barrier blocks in order to reduce external %cade Lato
noise levels fo at least 70 dB). Where this cannotAbe
achieved it states: ‘some form of dwelling insulation will
have fo be used'.

The new equivalent level of Ly 14, = 65 falls within
the C category of NECs for daytime road traffic, the
wording of which can be argued to correspond with Cir-
cular 10/73 advice to some extent. However, the new
worst scenario noise levels under NEC D is L, 14> 72
{corresponding to Ly 1418, > 77, fagade value). In addi-
tion, the new guidance indicales that existing levels
should be used for existing roads (rather than the 15
year forecast advised for all major roads in 10/73) and
that the new NECs may be increased by a further 3 dB
(A) ‘where there is a clear need for new residential
development'.

There is one other very important point about the new
8-hour and 1&-hour L, measurements to be used in the
NEC tables. PPG24 specifies that these should be meas-
ured '1.2 - 1.5 metres above the ground". Circular 10/
73 advice concerning L, facade levels was generally
interpreted as noise affecting the fagades of habitable
rooms exposed to noise. When considering sites for res-
idential development which are or will be protected from
road or rail traffic noise by barriers, there may be a sub-
stantial difference between noise levels at first loor levels
and above, compared to measurements 1.2 - 1.5 mefres
above ground level where the protection of a barrier
would provide the greatest noise reduction. PPG24
should be revised to take account of this difference.

There is no doubt that PPG24 will be of much more

help to the developer wishing to build on land polluted
by high levels of road traffic than it will be to those wish-
ing fo oppose the use of such noisy locations.
Noise from Railways Railway noise was not covered in
Circular 10/73. The draft PPG proposed a minimum dis-
tance of 15 metres between any building and the railway
line and suggested that proposals for residential develop-
ment within 60 metres of the track may need a vibration
assessment.

These requirements have been dropped from PPG24
which merely states: 'The likelihood of significant
ground-borne vibration will depend on the nature of the
__ground and the types of irain. The possibility of vibration
and re-radiated noise caused by trains running in tunnels
should not be overlooked. Advice on acceptable levels of
vibration can be found in BS 6472:1992.' The NEC
threshold between categories B & C is higher in PPG24
than it was in the draft.

The NEC volues given in Table 2 permit slightly
higher levels for noise from rail traffic compared to the
NEC:s for road traffic.

Noise from Aircraft For major airfields NNI confours
have been used for many years to aid development con-
trol. In 1990 the DoT odopled a new index of noise
exposure contours expressed in terms of L, from 07.00
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— 23.00. This conveniently compares with the day levels
specified in the Noise Exposure Categories {NECs) of
PPG24. However, unlike road traffic noise, there is no
direct conversion from the old indices to the new, so it is
difficult to compare the new NEC levels to the advice in
Circular 10/73 which related to NN levels.

Interestingly for aircraft noise, the text of PPG intro-
duces another category of 'major’ new noise sensitive
development for which it states L, 14, = 60 should be
the desirable upper limit. This falls in the lower half of cat-
egory B NEC.

The NEC values given in Table 2 permit slightly higher
levels for noise from air traffic compared to the NECs for
road traffic. This is in spite of the fact that intermittent air
iraffic noise may be more obtrusive than road traffic
noise measured against a quiet background noise level.

No advice is given on the assessment of planning
applications for new small airfields although the number
of these is growing rapidly. For small airfields a com-
monsense approach of restricting the number of move-
ments, 'touch and go' operations, maximum aircraft
weights and times of operation may be the solution.
Advice on draft planning conditions covering these points
is contained in Annex 4 of PPG24.

The guidance also touches briefly on the subject of
military aerodromes and helipors.

Noise from Industrial and Commercial

Developments
PPG24 gives surprisingly little advice on dealing with
noise from industrial and commercial developments,
although this area is probably the most complicated and
contentious dealt with by local Planning Authorities and
their EHO advisers.

As far as new residential development near to existing
sites are concerned, industrial noise appears not to be
covered by the NEC categories until one reads the small
print in the notes referring to mixed sources, namely:
'Mixed Sources: This refers to any combination of road,
rail, air and industrial noise sources. The 'mixed source'
NEC should only be used where no individual noise
source is dominant. To check if any individual source is
'dominant' the noise level from the individual sources
should be determined by decibel addition. If the level of
any one source lies within 2 dB{A} of the calculated com-
bined value, then that source should be taken as the dom-
inant one and the site assessed against the appropriate
NEC for that source, rather than using the mixed source
NECs.'

If the dominant source is industrial the general advice
is fo use BS 4142.

Background noise normally includes transport noise
and perhaps industrial noise. Elsewhere in the guidance
{Annex 5{1)) the code admits that practical Laeq values
may be 10 dB(A) or more above the Lo, in quiet areas
and this would certainly not be uncommon in rural areas
where Ly, tends to be dominated by light intermittent
traffic noise and Lo, is primarily determined by the noise
levels between traftic peaks. In that context and using the
NEC guidance it appears that an existing tonal and inter-
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mittent industrial noise source operating for 4 hours a
day at which time it produces a level, say, 13 dB(A}
above background L,g, would not be reported as the
dominant source from a measurement of Ly, 14 doy IN
that case it would not have to be taken into account using
the NEC tables for new residential development!

As far as new industrial or commercial development is
concerned, the PPG24 advice on this complex subject is
to refer the reader to the guidance in BS 4142. It quotes
the BS advice that 'a difference of around 10 dB or
higher indicates that complaints are likely. A difference
ofg around 5 dB is of marginal significance’. Missing from
PPG24 and the earlier draft are the concerns about the
increase in creeping ambient background noise levels.
The Circular 10/73 advice that, for a new industrial
development near an existing sensitive development, the
applicant should be required to provide a prediction of
corrected noise levels, has also disappeared.

It is normal practice for EHOs to recommend that
planning conditions are used to try to control noise from
new injustricl and commercial developments. The new
guidance gives examples of planning conditions in
Annex 4 following the general lines of the guidance
given in Circular 1/85. The most effective control for
industrial noise favoured by many Local Authorifies is the
use of a planning condition fo set noise limits, commonly
termed Boundary Noise Levels (BINLs).

In the next issue of Acoustic Bulletin the use of plan-
ning controls to control noise from industrial and com-
mercial developments, including the use of BNLs, will be
examined in detail.

Other Noisy Activities

PPG24 also mentions briefly noise from recreational
activities, construction and landfill sites. In each case it
refers to existing guidelines, namely PPG17 for sport and
recreation and BS 5228 for noise from construction and
landfill sites.

Insulation of Buildings Against External
Noise

The number of people exposed to high levels of road, rail
and air iraffic noise has increased substantially over the
last twenty years. The new guidance appears fo relax
requirements in respect of planning and noise, certainly
as far as a new residential development exposed to new
road traffic noise is concerned. It is, therefore, very dis-
appointing that so litle practical advice on the insulation
of buildings against external noise is given in PPG24.

Annex 6 of the Guidance addresses this area. It
points out that windows provide the main route for noise
to enter buildings. It refers to BRE Information Paper IP6/
94 and reproduces information from it by stating that: 'to
provide good sound insulation a window must be fitted
with effective seals'.

The guidance goes on to explain that the sound.insu-
lation o? windows increases with the thickness (or mass)
of the glass, that double glazing generally provides
higher levels of sound insulation than single and that, in
general, the wider the spacing between the panes, the
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betier the sound insulation. However, it also points out
that the wider spacing provided by secondary glazing of
the sort specified in the Noise Insulafion Regulations
1975 for protection against road traffic noise, provides
litle additional benefit compared with standard thermal
double glazing for road traffic noise (see Table 3 repro-
duced from Table 1 of PPG24).

Difference between dB{A} levels outside and inside

single  thermal secondary
glazing double glazing
glazing
Road Traffic 28 33 34
Civil Aircraft 27 32 35
Military Aircraft 29 35 39
Diesel Train 28 32 35
Electric Train 30 36 41

Note: The volues in the Table are the difference between dB{A}
levels measured outside and inside typical dwellings; they have
not been correcied for reverberation time or win areq, and
so cannot be compared with values obtained under other con-
ditions. The Table is intended to give an idea of the insulation
likely to be achieved in practice — not under ideal conditions.
Secondary glazing systems in parficular will perform befter in
installations where sound insulation is not limited by poor seal-
ing or by Ranking sound Faths such as thorough doors or
acouslically WBCIE parts of window . The values for single
glazing are representative of well sealed windows.

Table 3. Typical noise reduction of a dwellin
facade with windows set in a brick/block wall.

Annex 6 gives the following advice on ventilation: 'To
provide adequate insulation against external noise it is
necessary fo keep closed those windows and ventilators
which have not been designed to provide sound insula-
tion {even when closed some ventilators may still not be
adequately sealed). Therefore, alternative methods of
providing ventilation and control of summertime fem-
peraiures must be considered. Sound insulation ven-
tilators may be 'whole house ' systems or individual units
installed where necessary. Ventilators of the type spec-
ified in the Noise Insulation Regulations will limit the insu-
lation against traffic noise to about 38 dBfA}. Further
guidance can be found in BRE Digests 338 Insulation
against external noise and 379 Double glazing for heat
and sound insulation.

None of the advice in PPG24 or in the BRE publica-
tions quoted give clear practical advice on how adequate
and cost effective noise insulation can be provided to a
residential development that is permitted in NECs B & C.
Practical advice on this subject is not available at the
moment. The work done by the Building Research Estab-
lishment is mainly concerned with the testing and per-
formance of existing systems rather than suggesting prac-
tical solutions for protecting buildings from environmental
noise. PPG24 gives no real advice on design ond con-
struction solutions o minimise internal noise levels in new
dwellings. '

The thrust of the new NEC procedure is that, if plan-
ning consent is granted for residential developments in
NECs B & C, planning conditions should be imposed to
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ensure an adequate level of protection against noise. This
level of protection should be commensurate with the level
of noise exposure. let us consider how this may be
achieved and what further advice is needed.

Design Solutions: These are fairly well undersiood and
may include the use of barriers or screening dwellings
from the noise source by other buildings. In high noise
level areas, balconies or gardens may be located on the
quietest side of the building. Less noise sensitive rooms,
such as toilets, bathrooms, kitchens and landings, may be
located on the noisiest elevations and smaller windows
provided to these rooms.

The design solufions are not applicable, however, to

aircraft noise. Noise coming from above will affect all
rooms and recreational areas. BRE advise that the insula-
tion to be expected from a standard pitched roof is in the
region of 35 dB(A).
Windows: Windows are the main path for external noise
to enter rooms. The effective noise insulafion offered
depends upon the sealing and room venfilation arrange-
ments and the glazing design.

Effective seals are perhaps the most important pro-
vision and could be simply covered by a requirement that
compression seals {neoprene or similar material) must be
provided to all windows and doors on noisy elevations.

With regard to glazing, the Building Regulation
requirements for thermal insulation mean that virtually all
new build dwellings are provided with thermal double
glazing. Information on the optimum cost effective glass
thickness and spacing for different types of transport
noise is not readily available from any independent
source. The R, value of a 6~12-6 thermal double gloz-
ing unit is 26 dB{A). One proprietary 10-12-6 double
glozing unit has a R, value of 32 dB{A) and it is esti-
mated that for the figures given in the double glazing col-
umn in Table 3, there would be a 3-5 dB{A} enhance-
ment for all the noise sources specified.

The matter of ventilation requirements is a difficult
area and one on which practical advice is urgently
needed. The sound insulation provided by o window with
any glazing configuration will only be in the region of
10-15 dB(A) when partially open. It is therefore essential
that to achieve good sound insulation, dwellings must be
provided with a system that can adequately ventilate hab-
itable rooms in warm weather with windows closed.

The current Building Regulations require that 4,000
mm? of permanent ventilation is required to all habitable
rooms and this requirement is usually met by providing
trickle ventilators to the windows of new dwellings. Littte
information is available on the acoustic performance of
these frickle ventilators in respect of transport noise. Tests
carried out by BRE have indicated that they do reduce the
insulation provided by double glazed windows, mainly
above 315 Hz, with litfle or no effect at lower fre-
quencies. {This may reduce insulation against transport
noise by 1 to 3 dB{A) on the figures shown in Table 3).

Sound insulated air bricks are available with quan-
tified acoustic performance and these are, therefore,
preferable from a sound insulation point of view until
such time as well attenuated trickle ventilators become

available. Llarger permanent ventilation areas are
required by Building Regulations in rooms having fued
heating appliances and the acoustically treated air inlets
detailed in the Noise Insulation Regulations 1975 may be
suitable in these rooms. Mechanical ventilation may be
desirable in kitchens and bathrooms and whilst these are
not regarded as habitable rooms, the acoustically treated
mechanical ventilators described in the Noise Insulation
Regulations 1975 may be worth considering for these
areas and to habitable rooms in higher levels of noise
exposure.

An effective solution on which there is litite advice at
the moment is whole house ventilation which can be
achieved without opening windows. This could be similar
to some existing warm air central healing systems which
have the ability to circulate fresh coel air in warmer
weather. This type of system would be particularly useful
for higher levels of noise exposure. {The attenuation val-
ves stated in Table 3 depend on window size, room size
and furnishings. So, for example, a room with a large
patio door would not be provided with the same level of
acoustic protection suggested in the Table.)

What is required is clear unbiased advice for Local
Authorities and the building indusiry as to the preferred
glazing options for NEC categories 8 & C for different
transport noise sources.

The secondary glazing, window blinds and venfilation
package for the 1975 Noise Insulation Regulations has,
over the last twenty years, been provided to over
100,000 dwellings at public expense. Table 3 shows that
the effectiveness of the secondary glazing for road traffic
noise (based on a simple dB{A) basis} provides virtually
no improvement over thermal double glozing units.
Research by BRE [2] in the 1980s on dwellings treated
with the Noise Insulation Regulations 1975 package
showed some deterioration in seals resulting in reduced
noise insulation, some ventilation fans operating at unsat-
isfactorily high noise levels and less than universal satis-
faction with the appearance and bulk of the hardware
involved.

One suspects that a repeat of that research, fifteen or
twenty years after installation, would reveal a substantial
loss in the acoustic integrity of the supplied secondary
glazing and ventilation systems.

Nevertheless, a number of Local Authorities have
specified this secondary glazing package for new build
dwellings exposed to high transport noise levels and are
likely to continue to do so under the new guidelines unless
they are advised on a more practical solution.

The new package of protection for noise from the new
high speed Channel Tunnel link is likely to provide the
same noise insulation solution of secondary glozing,
blinds and mechanical ventilation. One suspects that
research into this subject would reveal a cheaper, more
durable and attractive solution to the existing statutory

ckage. Enquiries by the author to two national and one
[Zc::cl double glazing companies as to the best way to
reduce external traffic noise in a single glozed living
room brought the same response. Namely that secondary
glazing with acoustic treatment of the reveals was the
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most effective solution but that replacement windows pro-
vided with 4-16-4 or 4-20-4 glazing was dlso
extremely effective. None of the companies mentioned
window seals or ventilation. It may be that the double
glazing and replacement window industry also needs
some clear advice on this subject.

Discussion

PPG24 is the Government's policy document giving guid-
ance on planning and noise. The guidance is mainly con-
cerned with new residential development exposed to
existing air, rail and road traffic noise sources. There is
litle or no new advice on any other areas of noise
pollution. :

On the credit side the guidance introduces much
needed advice on residential development near to rail-
ways. It also attempts to simplify and unify noise meas-
vrement criteria for air, rail and road traffic and intro-
duce for the first time standards for nighttime noise. The
new Noise Exposure Criteria should help local Planning
Authorities to focus attention on and improve the iden-
tification of new residential development needing pro-
tection against transport noise. It is the author's expe-
rience that many small developments, residential
conversions and extensions exposed fo high transport
noise levels have, in the past, been approved without any
special acoustic protection.

On the debit side the new guidance on road traffic
noise in PPG24, using the new measurement criteria,
relaxes criteria set down in Circular 10/73 twenty-one
years earlier. It may well be that nationally the demand
for land for residential development is such that the use
of land exposed to higher levels of traffic noise for this
purpose is justified.

From the acoustic point of view it can be argued that
there should be no objection to the use of such land pro-
vided that residential development on it is consiructed so
that {a) the occupiers can enjoy a well protected acoustic
environment in habitable rooms provided with adequate
ventilation and (b} some parts of gardens or balconies
are shielded from higher levels of noise exposure.

PPG24 attempis to address this in the wording of
Table 1. Namely, for land exposed to the high noise lev-
els and Noise Exposure Category B, it states that noise
must be taken into account and ‘where appropriate, con-
ditions imposed to ensure an adequate level of protection
against noise’'.

For the very high noise levels specified in NEC cat-
egory C permission for residential accommodation
should not normally be granted but, if it is, 'conditions
should be imposed to ensure a commensurate level of
profection against noise’.

However, this advice is of litle value because there is
no clear guidance on the optimum cost effective solutions
available to meet the requirements for 'adequate’ or
'commensurate’ levels of protection against noise for new
residential developments.

The lack of understanding of this problem is under-
lined by the fact that so many houses, including newly
built ones, have been provided with the secondary glaz-
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ing package available under the Noise Insulation Regu-
lations 1975 although it is known that secondary glazin
is of little value in providing protection against road truE
fic noise.

Local Authorities should have available clear guid-
ance on sound insulation standards for new build res-
idential development exposed to traffic noise levels NEC
B & C. Uniil these are available, local Planning Authos-
ities are likely to apply different and sometimes unsuitable
standards.

Recommendations

1. The new measuring position advice in PPG24 should
be amended to take account of the higher noise levels
affecting upper floor facades in locations where ground
level measurements are expected to be significantly
lower.

2. Advice on a new short fime period for measuring Lx
day and night levels for road, rail and air traffic nois
should be provided and used to give an estimate for
longer periods.

3. Research should be carried out to identify optimum,
cost effective, solutions to protect residential development
against environmental noise. Clear advice on building
construction solutions, appropriate for NEC levels B & C
for each type of noise source, should be available to
Local Authorities and the building industry.

4. The Noise Insulation Regulations 1975 insulation pack-
age should be urgently reviewed and further research on
dwellings insulated with this package fifieen years or
more ago, should be carried out to assess the long term
suitability of the package. Research should be carried out
on more durable and consumer attractive solutions pro-
viding good sound insulation against the various fypes of
transport noise.

Research should be carried out to design window ven-
tilators with good acoustic performance against transport
noise. If a ftrickle ventilator with good acoustic per-
formance or a larger acousfically treated ventilator was
designed in an enlarged window frame head, the man-
ufacturer might well corner the market in this field.
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Acoustic Bulletin, he will examine planning and noise
controls for industrial and commercial developments
and the use of boundary noise level conditions.

Editor's note: As a critique of PPG24, parts of this arficle
are necessarily controversial. Comments, and perhaps
dissenling views, are invited as contributions to the Lefters
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AN INVESTIGATION INTO A METHOD FOR THE
ASSESSMENT OF DISTURBANCE CAUSED BY
AMPLIFIED MUSIC FROM NEIGHBOURS

Colin Grimwood MIOA and Nick Tinsdeall

Introduction

The decision on whether or not a particular type of neigh-
bour noise is a nuisance is traditionally based on a sub-
jective assessment by an investigating officer, usually an
environmental health officer (EHO). It was felt that an
objective method of assessment might be useful in order
to support any decision that was likely to be disputed.
Complaints about amplified music from neighbouring
premises were identified as possible candidates for such
an approach.

An objective method for the assessment of disturbance
caused by amplified music was developed by the Open
University [1] in 19921 under contract to the Building
Research Establishment {BRE). The methed was developed
following the analysis of twenty nine case studies. In
order to establish the usefulness and accuracy of this
method two field trials have been conducted. The findings
of the first field trial were reported in Environmental
Health in 1993 [2]. This paper presents the data collected
in the second field trial undertaken between 1993 and
1994,

The results of both field trials are combined for the dis-
cussion in the section entifled Levels in Complainants'
Homes. Methods and the definitions of terms used in this
article can be obtained from the reproduction of the
assessment form supplied to the Local Authorities (LAs)
which participated in the trial (Figure 1). The paper also
presents the findings of a short experiment to investigate
the use of an alternative measurement technique.

From Figure 1 it can be seen that the noise level L
used to assess the disturbance from amplified music is
equal fo the difference between the measured average
maximum noise level Ly (including normal background
noise) and an estimate of background noise L, made in
the absence of audible disturbing music. An overall cor-
rection factor L is provided to allow for the fime of day,

duration of disturbance and bass prominence. The final
disturbance rating Ly, is given by Ly = L + L. All units in
dB(A).

Field Trial Details

More than fifly LAs expressed an interest in the project
and were sent assessment forms. Officers from those LAs
were requested to complete an assessment form as part
of their normal investigation of a complaint about dis-
turbance due to amplified music.

In July 1994 a further survey of the same fifty LAs
was undertaken in order to encourage the return of com-
pleted assessment forms and to seek further opinions and
comments on the method.

Findings
Return of assessment forms: Completed assessment
forms were received fom ten LAs, providing details on
seventy six cases. The vast majority of investigations
included in this study were carried out during the day or
evening period; a few were carried out at night. The
results are summarised in Table 1.
From these results we can see that:
1. The agreement between the subjective assessment and
the objective rating is very good in all cases where the
investigating officer subjectively considered the noise to
be a definite nuisance.
2. In the majority of cases that fell into the marginal sit-
vations there was no agreement between the subjective
assessment and the objective rating.
3. Relatively few investigations were actually undertaken
for cases that were not considered a definite nuisance.
The number of cases in these situations is too small to
draw any firm conclusions.

During the survey the method has been used in two
distinct ways. Firstly, as a direct assessment method with

Assessment of Disturbance rafing Ly (dB(A)) Tolcsl number Nﬁmber of cases whe&e
veshioafi : of cases officer assessment an.
investigating officer Measured Recommended objective rating agree

{1) Nuisance 10<ly <57 le=10 57 57

{2} Nuisance (marginal) 0<1,<23 521,10 N 2

(3) Not nuisance (marginal) 1<ig<13 5<1y.<10 é 3

{4) Not nuisance ly<-4 lye<5 2 2
Table 1. Summary of assessment forms — second field trial
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/ ASSESSING NUISANCE CAUSED BY AMPLIFIED MUSIC "

Guidance on completing assessment form Correction terms

Thank you for participating in this study. Please complete a separate {iv) In (a) if the disturbance spans 'time of day' categories record both,
sheet for each investigation. If you have any queries contact: BRE, but take the higher correction value.

Watford, WD2 7JR {v) in (b) the 'duration of the disturbance’ is the time for which music is
Your objective assessment played, not the duration of individual extracts from it that are audible.
Measurements {vi} In (b} i the disturbance spans ‘fime of day’' categories please

{i) The measurements should be made at a typical listening position in record the lime in each 'duration' category, but base the correction on
a room where the complainant is disturbed by the noise. the total time duration.

{ii) Estimate the level of disturbing music from average of maximum Your comments

readings on a sound level meter set to F time weighting Your comments on the value of the method and how it could be

{iii) Estimate the background noise level from average of minimum improved are welcome. Particular points of interest are:

readings on a sound level meler set to S time weighting when the dis- {a) the choice of F weighting instead of S weighting for measuring the
turbing music is not audible. music level;

{b) how you take account of the frequency of occurence of the dis-
turbance when making your subjective judgement of nuisance;

(c) if the objective assessment does not match your judgement where
is the method going wrong?

THE ASSESSMENT FORM :

Your name and address:

Details of noise complaint and date of investigation:

Your subjective assessment of noise problem {please tick one}:
1. nuisance [definite)

2. nuisance (marginal)

3. not a nuisance {marginal)

4. not a nuisance (definite)

Comment on decision if marginal case

Your objective assessment:

typical maximum level of disturbing music Ly dB(A) (F time weighting)
typical level of background noise Ly dB(A) (S time weighting}
L=ly-L,= dB(A)

Corrections (circle one from each of (a), (b) and {c))
(a) fime of day disturbance occurs: (c) bass prominence
day: 09.00 - 19.00 0 not prominent 0
morning: 07.00 - 09.00 +5 noticeable +5
evening: 19.00 - 23.00 +5 very prominent +10
night: 23.00 -07.00 +10 Sum of three corrections L=
(b) duration of disturbance: DISTURBANCE RATING Ly =L+ L=

>2 hours 0 Provisional inferpretation of Lyg:

45 min - 2 hours -5 Ly, > 10 nuisance;

20 min - 45 min -10 Lgc <5 nol a nuisance;

<20 min -15 5<lgc <10 judgement needed

Frequency of occurrence of noise causing complaint (for information - not used in assessment)
Please mark one of the following:

daily

more than 3 times a week

more than once a week

other (please state)

K Fig. 1. Form used in assessment /
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the measurements being taken by the investigafing offi-
cer in the complainant's house. Secondly, as an indirect
assessment method where the investigating officer is
analysing a calibrated tape recording of the disturbing
music somefime after the event. The use of calibrated
tape recordings in the assessment of domestic music
complaints seems to be increasing at the present time.
Such procedures are claimed by some LAs to be a more
efficient method of investigating neighbour noise
complaints.

Although the method was developed to assess noise

from next door neighbours, during the frial it was also
used by some LAs to assess amplified music in other cir-
cumstances including music from pubs and clubs.
Local Authority opinions on method: The fifty LAs were
approached for further views on the method using a sim-
ple questionnaire. Twenty eight LAs responded, of whom
only seventeen had used the method. Twenty one con-
sidered that there was a need for an objective method to
assist in the assessment of nuisance caused by amplified
music. Six LAs supported a method that could be used to
provide guidance. One LA was unsure. All seventeen
LAs which had used the method reported that they had
found it useful.

The method of assessment advocated the use of aver-

T_echnicl__ (Eon__t_ri_bution

aging (by eye) of the sound level meter display to obtain

th the music level during the disturbance and estimates
of the background noise level. Most LAs now possess dig-
ital sound level meters, and the envisaged estimation pro-
cedure was judged to be too difficult with some modern
digital displays. Further, the description of the averaging
procedure in the guidance supplied was said to be
unclear with different operatives obtaining different read-
ings for the same assessment.

Several LAs commented that they would prefer to |
measure a background level in the absence of music
using Lagp and measure the level of music using Lajo.
Others commented on the bass prominence penalty seek-
ing further guidance on how to assess this more objec-
tively. A few users felt that the thresholds were incorrect. It
is apparent from Table 1 that several cases which were
considered to be a marginal nuisance had a Ly rating of
more than 10 dB(A). It would, of course, be possible to
adjust the threshold levels in the method but there is insuf-
ficient data from these marginal cases to support any re-
assessment of the thresholds.

Levels in complainants' homes: The data collected during
both field trials is examined here as this provides addi-
tional information that is of interest and clearly dem-

onstrates why any full assessment procedure should con- |

Number of cases

sider more than just the level of the
disturbing music.

Figure 2 shows the level of disturbing
music measured in all the homes considered
during this study. The spread of data is quite
considerable. It should be noted that many
of the levels are comparable to background
levels measured in homes close to busy
roads. There is no clear level at which the
disturbance due to the amplified music is
considered to be a nuisance.

Figure 3 presents the background levels
measured in all the homes visited during this
study. Comparing Figures 2 and 3 it is
immediately clear that the background level
in some cases is greater than the level of the
disturbing music in other cases.

Nuisance
Marginal

| 8 Not
"% 40 50 60 70 Figure 4 shows a comparison of the
_ Level (dB(A) ) _ _ amount by which the disturbing music
Fig. 2. Comparison of disturbing music level with exceeds the background noise level with the
assessment of investigating officer - . gk 5 ;
. assessment of the investigating officer. Fig-
imation using descri
bl A Tl Staistial Idices (dB{A) T
between
Ly Ly Lig-L) Lio Loo Lio - Leg methods (dB{A))
51 24 27 46.7 26.5 20.2 -6.8
50 33 17 51.5 27 24.5 +7.5
47 35 12 50 28 22 +10
52 30 22 495 27 22.5 +0.5
50 30 20 50 32 18 -20
48.5 30 18.5 49 28 21 +25
Table 2. Results of experiment to compare measurement techniques
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nique required by the objective assessment

Number of cases
@

30 40 50
Level ( dB(A) )

Fig. 3. Measured background level for all cases

method, different operatives have obtained
very different values for what should be
identical data. The measurement of a back-
ground level has proved to be particularly
difficult. The spread of the background lev-
els is reduced when the statistical indices
are used. This suggests that the use of the
statistical indices as opposed to the assess-
| ment method will give more consistent
results. The authors are also aware of a
similar experiment conducted by one LA
which claims, by way of contrast, to have
achieved good agreement between meas-
urements resulting from the assessment
method and those using statistical indices.
We found that two of the most important
measurement issues, in order to achieve
consistency between investigations (of the
same piece of disturbing music), are to
ensure that the sample time for all meas-

ure 5 compares the disturbance rating, Ly with the
assessment of the investigating officer.

It can be seen from Figure 4 that it would be possible
to select a minimum value for the amount by which the
disturbing music exceeds the background level above
which one could be reasonably certain that an inves-
tigating officer would consider the disturbing music to be
a definite nuisance. Figure 5 demonstrates that if the dis-
turbance rating exceeds 20 dB(A) the majority of cases
investigated in this study were considered to be a definite
nuisance. Both graphs illustrate that there is a consid-
erable 'grey area' between the marginal and definite
cases.

Other Measurement Techniques
We decided to explore the use of alternative measure-
ment indices for the assessment of music disturbance and

urements is long enough to obtain repre-
sentative values and that the background noise measure-
ment is obtained in the absence of the disturbing music.
In some circumstances it may be possible to obtain an
estimate of background noise during short quiet sections
of the music, but this is particularly dependent on the type
of music and type of measuring equipment and requires
further investigation.

Conclusions

The response to the field trial has been very dis-
appointing. More than fifty LAs expressed an interest in
participating in the field trial, but completed assessment
forms have only been received from ten LAs. However,
the following conclusions can be made:

1. The procedure does not work as a replacement for the
subjective assessment of nuisance by an investigating offi-
cer. The poor response from local authorities may, in

so a simple experiment was conducted at
BRE. The experiment consisted of using two
noise sources: (i) an amplified music source,
shaped using a spectrum shaper to simulate 101
a real life amplified music problem, and (ii) .
a recording of traffic noise inside a house to
serve as a realistic background noise.

Both sources were played into the BRE 71
quiet room and subjects requested to esti-
mate the disturbing music level and the
background noise level (using a sound level
meter with an analogue display) as
required in the assessment method. The 3
measurement was then repeated, but this
time measuring Lajo and Lagg using a sta-
tistical sound level meter. The results are
given in the Table 2 where each row cor-
responds to one subject under fest.

These results are not encouraging, par-
ticularly as the same piece of disturbing
music was used in all cases. Using the tech-

Number of cases

.———r-—“—“

Fig. 4. Comparison of the amount by which the disturbing music exceeds the
background noise level with assessment of investigating officer

B ‘

Nuisance

Marginal
Not

40

20 30

o 10
Level difference ( dB(A) )

-
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No of cases
<N

20 30 40 50 60
Ldc (dB(A))

-10 0 10

of investigating officer

7 Not

Fig. 5. Comparison of disturbance rating (Ly ) with assessment

trials will be required to confirm this.

3. Initial tests undertaken at BRE suggest
that the assessment method is open to
- interpretation by the operator. This can
' lead to different operators obtaining differ-
' ent levels for the same disturbing noise.
There may be some advantage in inves-
tigating the use of Lao to measure the dis-
turbing noise and Lagp to measure the
- background noise. The benefits of using
| different types of measuring equipment for
this type of investigation also need to be

investigated.
nisance | Acknowledgements
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part, be a reflection of concern over this issue.

2. The procedure does have some value in providing
obijective support for the opinion of an investigating offi-
cer in clear cut cases where there is a definite nuisance
from amplified music. However, data presented here sug-
gests that a simpler procedure, perhaps based on the
amount by which the disturbing noise exceeds the back-
ground noise level, might also be capable of providing
similar support in many cases. Further research and field
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Introduction

It is difficult to identify an area of physics applied to med-
icine which has developed in the last decade as rapidly
as ultrasound. Not only has it improved as a diagnostic
tool including both imaging and Doppler techniques but
also there have been several examples of major surgical
ultrasound developments, although space does not permit
discussion of these here. Despite a series of prognostica-
tions over the last decade, there is no firm evidence that
the rate of development is slowing, although where it
goes next is a matter best left to those who deal in stock
exchange 'futures'! The purpose of this article is to exam-
ine briefly the main recent areas of development.

The essential characteristics of any imaging tool might
be described under the following headings: (i) spatial res-
olution (ii) temporal resolution (iii) contrast resolution.
Each of these will be examined in turn.

Spatial Resolution

Medical ulirasound imaging has been dominated by
reflection-mode imaging using the pulse-echo principle,
although other proposals have been made from time to
time. In this mode, the spatial resolution is different in the
three orthogonal imaging planes since it is limited by dif-
ferent factors in each case. Figure 1 shows a typical

Fig. 1. The difference between in- Flone resolution and

slice-thickness resolution may be large since focusing
fechnlques often result in beams which are redungulur n
cross-section as shown here.

transducer, as commonly used in medical imaging, which
consists of an array of many independent rectangular
transducers arranged in a linear array and fired sequen-
tially. Each firing generates one line of acoustic informa-
tion. The ability of the system to distinguish the two tar-
gets positioned laterally and labelled A in the diagram
depends upon the lateral beamwidth whereas the ability
to resolve the same two targets rotated through 90° and
labelled B, will depend upon the vertical beamwidth or
slice thickness. One of the major developments in recent
years has been fo use combinations of the individual
transducer elements to produce a synthetic aperture and
thereby allow focusing. Thus in the scan plane (ie case A)
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the resolution (typically 1 — 2 mm) now often approaches
a wavelength, in the other plane (case B) it is rare for the
resolution to be better than 3 mm and even this is only
achieved over a small depth range (Figure 2). It seems
likely therefore that spatial resolution is beginning to
approach rather fundamental limitations of the order of
one wavelength. The obvious solution is to use higher fre-
quencies, but this is normally excluded because of the
high attenuation of soft tissue at frequencies above the
normally used 3 — 7 MHz range.

¥ 00 W1
10:4555am Fred TSom

CEDARS-SINAI MEDICAL CTR. | &7-440R OB

_FFTAL NOSE AND LIPS

Fig. 2. H|g|-||1 resolution image of fetal face
showing nose and lips.

There are two major exceptions. The first is the devel-
opment of so-called 'endoprobes’, which are devices
designed to be inserted into specific body orifices; the
rectum, oesophagus and vagina are good examples. The
advantage of such probes is that the ultrasound is deliv-
ered closer to the target, resulting in less overlying tissue
and hence allowing higher frequencies to be used. In
addition, this approach bypasses some anatomical bar-
riers [typlca"y bone and gas) which make it difficult to
visualise organs through the more traditional route.

It is perhaps, surprising that patient resistance fo these
new probes has not been greater but there is evidence
that, in some cases, patients actually prefer these more
'invasive' techniques.

A logical extension of this development is to make the
ultrasound probe small enough to travel along blood ves-
sels and this has also been made available by a number
of manufacturers (Figure 3). This has enabled the use of
frequencies of up to 30 MHz with corresponding resolu-
tion improvements.

The ability to image the build up of plaque in the
inside of, for example, the carotid artery, has excited
much interest. There are drawbacks however, since the
probes cannot easily be sterilised and there is sometimes
a reluctance on the part of clinicians to insert a probe
into a region where it might accidentally strike an unsta-
ble region of plaque releasing dangerous fragments into
the bloodstream.
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MicroView™ 2.9 Fr 30 MHz Imaging Catheter

1.8 wasdiv

ANDEBY 2.9F 30Mz 148ca

Fig. 3(upper). Catheter tip transducer used for intra-
vascular imaging.
Fig. 3(lower). Image obtuined from within a blood vessel.

Temporal Resolution

The operators of medical ultrasound scanners have
grown used to their machines delivering real-time images
ie frame rates are typically 20 — 30 fps. This feature
along with the free hand-held probe has been important
in the rapid acceptance of ultrasound by both staff and
patients. Hence movements of large structures has been
readily visualised and recorded and only rarely have
there been targets moving too quickly to be captured.

Technical Contribution

However, smaller objects, particularly those smaller than
the resolution cell cannot be so readily recorded. The
most important of these are blood cells since there is an
obvious interest in monitoring blood flow. The Doppler
effect has been exploited for such targets and Doppler
probes have been available for several decades. The
problem for pure Doppler movement detectors is that any
moving object lying along the beam axis will contribute
and make it confusing for the operator. The advent of
pulsed Doppler has largely overcome this limitation mak-
ing available both range and velocity information on the
same screen (Figure 4). However, pulsed Doppler does
suffer from the limitation that it only detects and records
information from one selected depth on one selected scan
line and so the operator has to know where to look.

A recent development has been to use colour to super-
impose Doppler information from almost the whole image
space. This has been done, not by having a vast number
of pulsed Doppler range gates, but by using an auto-
correlation technique. The method relies on taking multi-
ple views along the same scan line in quick succession.
The captured lines are digitised at high speed and com-
pared in pairs using an autocorrelation function. If there
has been no movement between the samples, the auto-
correlation function will peak at zero frequency. How-
ever, movement between samples will show up as peaks
in frequency domain. By comparing successive pairs of
scan lines, an overall mean Doppler shift frequency can
be established along with its variance which gives an
index of the range of frequencies present. The mean Dop-
pler frequency is computed in this way for each of 100 or
so segments of each scan line. Typically each scan line
must be transmitted 8 times to produce acceptable fre-
quency resolution. The mean Doppler frequency is then
displayed as a sequence of colours superimposed on the
existing grey-scale image. In order not to obscure the
underlying image, hardware and software techniques are
used to permit colour imposition only in pixels which
would otherwise be close to black

................

gate on the conventional image.

Fig. 4. Pulsed Doppler image of fetal middle cerebral artery. Note that the
Doppler spectrum is obtained solely from the region identified by the range

and hence might be expected to be
blood vessels. Clearly, the colour
scale chosen is arbitrary but a pop-
ular scale is to use red for flow
towards the probe and blue for flow
away from the probe, with the
brightness of each colour repre-
senting the mean flow in that direc-
tion (Figures 5 & 6). Under these cir-
cumstances, yellow or green is often
added as a measure of turbulence as
measured by the variance of the
autocorrelation function. This has
resulted in some inexperienced users
assuming that red indicates arterial
flow, and blue venous, thereby
matching the real blood colour. This
is potentially disastrous if an artery
with high blood flow is mistaken for
a vein with low flow and pressure.
There have been two significant
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Fig. 5. Cardiac image obtained using colour flow ultra-
sound demonstrating tricuspid valve regurgitation.

Technical Contribution

freedom from the familiar problems of aliasing and angle
dependence (Figures 7 & 8).

Contrast Resolution

It is well known that the dynamic range of signals return-
ing to the ultrasound transducer from the body is very
large, perhaps 120 dB. This presents major problems for
electronic signal processing and image display. Even if
512 level grey-scale image memories are used, it is clear
that many echoes which have different amplitudes are

recent developments in ultrasonic flow detection and dis-
play. The first of these is the use of time domain rather
than frequency domain processing to measure velocities.
This technique relies on the scattered signal, the so called
speckle pattern, remaining constant from pulse to pulse.
The time domain processor attempts to track the move-
ment of this pattern from pulse fo pulse and hence esti-
mate the mean velocity of the target associated with that
particular pattern. There appear to be a number of sig-
nificant advantages with this technique although its intro-
duction has been hampered by the fact that patent pro-
tection has restricted its availability to one manufacturer.
The second major development is the introduction of
power spectral Doppler. In this mode the total Doppler
shifted backscattered power is integrated rather than the
signal being analysed into spectral components. Thus the
power signal is a measure of total volume flow but with-
out detailed information about the relative magnitudes of
the components at each velocity. It has been suggested
that this is a measure of tissue perfusion although this
seems a little optimistic. Nonetheless the technique offers

0Z-Mar-94 f§fs

cDI Frq
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Qual
Qain

PCE

Fig. 7. Spleen image using power spectral Doppler.

assigned to the same grey level and hence the ability of
the system to distinguish between them is lost. The situa-
tion is made worse by the limitations of grey-scale dis-
plays which rarely have dynamic ranges in excess o
30 dB. This represents a loss of contrast resolution and
has been the subject of concern for some years.

It might be assumed that the obvious solution fo this
problem is to capture the image and use various post-
processing options to 'window' the information in the
memory thereby improving contrast resolution in one
region albeit at the expense of turning other regions into
peak white or complete black. However, this would entail

A e —_ T
ARRIZON TREACEY
LTI O

the abandonment of the real-time
facility, which is not a price which
many users seem prepared fo make.

An alternative approach is to use
other means to improve the acoustic
contrast between different regions of |
interest. This can be achieved using
ultrasonic contrast agents which are
typically trapped air bubbles carried
around the body providing strong
scatter whenever they pass through
an ultrasound beam. In particular,
they have been found useful in cer-
tain cardiac studies and in investiga-
tions of infertility when contrast
materials can be used to dem-
onstrate the patency or otherwise of
the fallopian tubes (Figures 9 & 10).

Thus the search continues for bet-
ter ways to display the ultrasound
information, much of which con-
tinues to be ignored by ultrasound
scanners because there are no
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Fig. 8. Image obtained using power spectral Doppler of
testicle with orchiditis.

Fig. 10. Image with contrast.

accepted techniques for dealing with it. One new
approach is to exploit the increased availability of com-
puting power to capture and display the information in
3D. Although this does not create any new information, it
may be that by displaying the echoes in planes which
could not be directly accessed, that the operator may
perceive a significant advantage (Figure 11). The 3-D
techniques currently available however, require the sac-
rifice of the precious real-time facility which has proved
to be impossible to oust in other areas. Time will tell.

Fig. 11. 3-D image of fetal face.

Overall, it seems that ultrasound may be approaching
certain fundamental limitations in spatial resolution but
that the opportunities in terms of image processing and
display are only just beginning to be realised. The future
promises much.

Figures 3, 5, 7 & 8 courtesy of Sonotron. Figures 9 & 10 cour-
tesy of ATL. Figure 11 courtesy of Kretztechnic (UK) Ltd.
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tion Research in the University of Leeds/Leeds Genera
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The Bat's Eye

The bat's eyes are, of course, its ears. In the previous
issue of Acoustics Bulletin Professor David Pye gave an
excellent review account of the fantastic array of acoustic
signal processing methods that bats have available to
them. Suffice it to say for our purposes that no human
acoustical sensor array has, so far as | know, matched
the bat in sophistication. Nevertheless, it is certainly
within our capabilities to reproduce the bat's ultrasound
system, although it is very doubtful that we could mini-
aturise it as successfully for sometime yet. The point is
that the bat shows what may be achieved with ulira-
sound, a form of radiation the capabilities of which we
have barely begun to explore.

In many applications in the food industry only one
ultrasound sensor is used, acting as both generator and
detector of ulirasound. Hence the singular 'eye' in the
title. In other areas, particularly medical ultrasound but
also in the petroleum industry, multiple sensor techniques
are used to generate a 'picture' using a class of tech-
niques which come under the general heading of tomog-
raphy. It seems highly likely that the bat has a much
more defailed 'picture' of its surroundings in its head
than any tomography system has yet achieved. Informa-
tion which is 'coloured' in the same sense that the human
eye defects colour in light but enhanced by the phase
information available from a pair of ears. Human eyes
are insensitive to phase.

Current Applications
Ultrasound is very widely used for a variety of applica-
tions in the food industry. The interested reader is
referred to surveys by Javanaud [1] and by Povey [2] for
detailed information. Many of the applications descri
in these papers were the subject of research papers,
however, most of the applications have not actually been
realised in practice in the food industry. The largest
application area is probably level detection, to which
ultrasound is well suited because of its relative insensitiv-
ity to layers of foam and other material which tends to
congregate at air/liquid interfaces. Flow rate measure-
ment is another popular application because of the abil-
ity to use sensors that simply strap on fo pipelines and
hence are not intrusive. However, this technique is not
without its difficulties and it is certainly true to say that
the interprefation of data from ultrasound systems must
always be carried out with care. Ultrasound speed meas-
urement is a good way of monitoring solids in liquids,
particularly crystallizing solids (McClements and Povey
[3]).

Determination of alcohol for customs and excise is an
application which exemplifies the ability of ultrasound
speed measurement, when allied to a temperature meas-
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urement, to determine the concentration of solute. Animal
backfat thickness determination is often carried out using
ultrasound instrumentation (Miles et al [4]). This com-
pletes the list of ultrasound applications which the author
knows for certain are presently in use in the food
industry.

The maijority of these applications employ a technique
variously called 'pulse time of flight', 'pitch and catch' or
in a slightly different incarnation 'sing around'. The
'pulse time of flight' technique in its modern form was
first described by Pellam and Galt [5]. In Figure 1 a pulse
is generated in a piezo-electric element, usually a disk of
Lead Zirconium Titanate ceramic (PZT). The pulse is pro-
duced by exciting the disk with a short electrical pulse (ca
1us) of between 30 V and 300 V in amplitude.

Copyright @ M. J. W. Povey, University of Leeds, 1993

Fig. 1. Sound speed scanner for characterising the
stability of emulsions.

The oscillation of the disk that this induces is trans-
mitted across the sample to be detected by the second
transducer which converts the pressure wave back into
an electrical signal. A simple electrical timer counter is
started by the stimulating pulse and is stopped by the
returning pulse. This extremely simple system can be
made to measure sound speeds to an accuracy of 1 part
in 1500. The whole system is first calibrated by filling the
sample holder with distilled water since the velocity of
sound in water is very accurately known, (eg del Grosso
and Mader [6]).

Because it is much easier to couple ultrasound to lig-
vids than to solids, most applications of ultrasound in the
food industry have been confined to liquids. In most cir-
cumstances, in liquid and other systems capable of flow,
a modified form of the Urick Equation (Pinfield et al, [7])
may be used.
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1
sl - fo,0%,  x=D oxp=2.00 (1)
i i
which for a two phase system is

K = ¢z + (1= ¢)xy,
p=0py +(1-0lpy, f0,07), =10+ 80*

where v is the sound speed in the dispersion, ¢ is the vol-
ume fraction of dispersed phase. The subscripts refer to
the constituent phases; in particular (;) refers to the con-
finuous phase, (5) to the dispersed phase in a two-phase
system. (In a three phase system, (;) refers to the liquid
cﬂspersed phase and (3) to the solid dispersed phase.) y
and & are experimentally determined coefficients which
can be directly related to the scattering coefficients. This
enables a relationship to be established between sound
speed and the volume fraction of pure material in @ mix-
ture, so long as the density of the components are
similiar.

1.3 (2)

To illustrate the technique, three applications of ultra-
sound fo foods are descr(i:Led in detail, one unsuccessful
and two successful.

Testing eggs: A successful method for testing eggs is
described by Povey and Wilkinson [8] and that account
exemplifies the difficulties of developing any new fech-
nique for testing foods. The technique rests on the fact
that the protein that makes up the egg white transmits
ultrasound with an attenuation that falls progressively
with the age of the egg. This increasing acoustic trans-
parency is associated with a reducing rigidity in the white
and a thick white is commercially important as customers
generally prefer their poached and fried eggs surrounded
in a thick layer of white. More importantly for food pro-
cessors, thick white is essential for the production of the
foam in whose structure caster sugar is permanently sus-
pended, once heat degradation of the protein transforms
it into a solid foam. In addition, the ageing of the protein
is an obvious indicator of the age of the egg, since this is
the most rapid degradation mechanism in eggs held in
cold store. A fresh egg should always show a good thick
white, attached to the yolk. Once the white has broken
down it becomes runny and is no longer attached to the
yolk. ‘

The ultrasound technique consists of holding the egg
between two ulirasound probes, tipped with a flexible sil-
icon rubber face which moulds itself to the egg shell (Fig-
ure 2). A sound pulse is transmitted through the egg and
its amplitude measured. Using this method, eggs of 30
days or more in age could be distinguished from new
laid eggs with over 90% certainty. The technique is easily
adapted to the candling tables used for the visual inspec-
tion of eggs. Its manufacturing cost would be comparable
to that of packing machinery used for many quality food
products (~ £70k). But here is the rub. When the egg
industry was approached for funding to engineer a pro-
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duction version of a non-destructive evaluation machine
for use in the egg industry, we were told that 'there were
quite enough eggs being rejected already without
another technique'. Of course, it may be possible to con-
vince the supermarkets that it is worth their while to
grade eggs by quality but so far we have been unsuc

Copyright © M. J. W. Povey, University of Leeds, 1995

Fig. 2. Arrangement of soft tipped ultrasonic probes for

the determination of egg white ageing.

cessful in this. In any case, at the end of the day it is
always a profit calculation which determines whether a
testing technique will be used.

Crystallization in biomolecular systems: Sound speed
measurement is often very sensitive to the solid/liquid
phase transition because of the large change in com-
pressibility that accompanies the phase fransition. It has
been shown by Pinfield et al [7] that the amount of solid
material, ¢, suspended in a liquid is given by

e
- Vg 3

where v, is the sound speed measured when the crys-
tallizing phase has solidified and v, is the sound speed
measured before crystallization begins. The speeds v,
and v, are determined by extrapolation to the working
temperature. ¢, is the volume fraction occupied by the
material that is engaged in crystallization. This method
has been successfully applied to the measurement of
solid fat content (SFC) in fatty spreads such as mar-
garine. (McClements and Povey [?])

Gravitational destabilization in colloids: Sound speed
scanning. If a liquid is dispersed in another liquid it is
subjected to gravitational forces which may be great
enough to cause the dispersed phase to float upwards
(creaming) or sink downwards (sedimentation). This is of
great concern to any manufacturer who wishes that their
emulsion should remain stable over the shelf life of the
product. Shelf lives for food emulsions vary from a few
days (fresh milk) to months or years (salad cream).
Ideally, a product developer would not want to wait
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Fig. 3. Creaming profile of 18 (vol) % mineral oil /
water emulsion containing 0.1733 % (wt in aqueous
phase) xanthan at 30 °C. The profile was derived from
ultrasound speed measurements at 1.92 MHz.

Technical Contribution

O=1.3 hours
M = 5.8 hours
A =10 hours
A =18.7 hours
O =28.7 hours

oil fraction
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Copyright © J. G. Ma, M. J. W. Povey and E. Dickinson, University of Leeds, 1993,

Fig. 4. Creaming profile of 18 (vol) % mineral il /
water emulsion sample containing 0.0347 (wh) %
xanthan. (wt in aqueous phase) xanthan at 30 °C.
The profile was derived from ultrasound speed
measurements at 1.92 MHz.

months or years to discover if the product is stable.
Sound speed measurement offers the possibility of a
more rapid defermination of shelf life. In addition, it pro-
vides an insight into the creaming process which is una-
vailable from other techniques. From Equation 1 the vol-
ume fraction of the dispersed phase can be determined
from sound speed measurements. If sound speed meas-
urements are made at various depths in a vertical tube
the movement of the dispersed phase can be followed.
Three main types of destabilisation can be distinguished.
In Figure 3, (Dickinson, Ma and Povey [10]) the simplest
type can be seen. Here, an initially uniform distribution of
oil is gradually transformed into a cream at the top of the
tube, with a serum layer below it. This is produced by the
competing effects of diffusion (Brownian motion) which
moves the particles in all directions, gravity which dis-
places the lighter oil particles upwards, the downward
drag of viscosity and the hydrodynamic drag on the

smaller particles of the upward motion of larger particles
displacing the continuous phase downwards. In Figure 4
there is a more complex situation in which a third layer
can be seen between the serum and the cream. This third
layer is probably caused by weak floculation of the par-
ticles whose basis is a process called depletion floculation
(Asakura and Qosawa, [11]). Depletion floculation
involves the osmotic driven process ofp particle aggrega-
tion created by polymer chains in solution which are
large enough to be excluded from between closely
approc:ching portic|es. Under these conditions, the
increasingly pure solution between the approaching par-
ticles prefers to move out to dilute the more concentrated
polymer solution outside, so pushing the particles closer
together. This process is often reversible. In Figure 5 a
more dramatic appearance of a cream can be seen. This
0.2 um soya bean oil in water emulsion appears stable
for 12 days, followed by the gradual appearance of a

% Change in ultrasonic velocity

2

e T Age (days)

Fig. 5. Plot of change in sound speed against height in the tube in Figure, against time in days. This plot is for an initially
uniform dispersion of 0.2 um soya bean oil in water. Lecithin dissolved in the oil phase was the surfactant.
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serum layer but without a corresponding cream. Then
suddenly, at about 18 days, and within a few hours, a
cream layer appears. This 'catastrophic' appearance of a
cream cannot be explained by the diffusion processes
described above.

There are two possible explanations for this. Bacterial
contamination can produce the effect seen in Figure 5;
bacterial growth offen exhibits a delay phase, followed
by exponential growth and this can easily destabilize the
emulsion. Alternatively, weak floculation could lead to the
formation of a particle gel which has then collapsed
under its own weight. The sharp peaks in the cream are
probably due to fractionation of particle size which is
known to occur due to the hydrodynamic process
described above. This concentrates an originally smalll
number of particles which lie in the dispersive region of
the scattering curve into a thin layer in which they can
have a disproportionate effect on sound speed.

Conclusion

This article has hopefully shown the potential for sound
speed measurement in the food industry. In future we
may expect a more sophisticated use o?/sound speed,
amplitude and phase measurement. Two areas which
may be identified for immediate development are ultra-
sound foreign body detection and ultrasound non-
destructive evaluation of texture. Both will require the
development of transducers which mimic aspects of the
bat's vocal and aural apparatus and employ custom
chips which mimic aspects of the bat's brain.
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The Acoustics World

THE ASSESSMENT OF INDUSTRIAL NOISE:
A REVIEW OF VARIOUS NATIONAL PRACTICES

Nicole D Porter MIOA

Introduction
A three-year programme of research at the National
Physical Laboratory {NPL), sponsored by the Building
Research Establishment (BRE) on behalf of the Depart-
ment of the Environment, has examined the objective and
subjective assessment of industrial noise. Work began in
December 1990 with the overall aim of refining current
methods for rafing industrial noise. The research was
divided into three parts:
(1) A systematic evaluation of BS 4142 : 1990 'Method
for rating industrial noise affecting mixed residential and
industrial areas’ by means of a dala sheet study on its
application.
{2) A review of various national practices for rating
industrial noise.
{3) Subjective listening tests on the judged annoyance of
specific types of industrial noise to explore the effect of
impulsiveness and fondlity on subjective annoyance and
to assess the performance of objective assessment
methods.

This arficle is concerned only with item 2 of this pro-
gramme of work.

It was intended that the research should provide data
to support the refinement of standards such as ISO 1996
'Acoustics — Descripfion and measurement of environ-
mental noise' and BS 4142 : 1990 ‘Method for rating
industrial noise affecting mixed residential and industrial
areas'. In this context it was considered useful to gain a
broader knowledge of current national practices for the
rating of industrial noise by reviewing various national
equivalents of BS 4142 and examining how ISO 1996
has been implemented. Previous work reviewing infer-

A Noise Level dB{A)

Rating Level Ly,,

!

Difference between Rating Level
and Background Noise Level

'

Background Noise
I.eve| I-A9O

Rating Level is the sound pressure level [LAeq) at the measurement
posifion produced by the specific noise over a given reference
interval plus any adjustment for the character of the noise.

Fig. 1. The BS 4142 : 1990 Rating Method
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national legislation on external industrial noise was car-
ried out by Hay twenty years ago.

This review is limited to the noise impact on com-
munities, ie noise immission, and does not deal with
machinery noise emission standards or the health effects
of noise on workers. The paper firstly summarises current
UK practice in the rating of industrial noise and then
describes the main aims of the review and how it was
carried out. The response to the study is discussed, and
the results summarised in a set of tables. Following com-
ments on noise regulation and standardisation, conclu-
sions are drawn at the end. In compiling the review, ref-
erence was made to a large number of sources. Space
does not permit citation of these sources in this article,
but a full report on the work, including the references, is
available from NPL.

Current UK Practice in the Rating and
Assessment of Industrial Noise

ISO 1996 aims to provide authorities with material for
the description of noise in community environments. The
standard does not specify limits for environmental noise
but, based on the principles described in the standard,
acceptable limits of noise can be specified and com-
pliance with these limits can be confrolled. The standard
uses Ly, to describe the noise has recently been adopted
as a dual numbered British Standard BS 7445 : 1992 in
an identical form. For the assessment of human reaction
fo noise, necessary adjustments are made fo the meas-
ured values in order to arrive at a more meaningful basis
for the assessment. More than one adjustment can be
applied in a given situation.

BS 4142:1990 was updated to keep in line with ISO
1996 using Laeq to replace the Corrected Noise Level
{CNL) of the eger(fier standard. This standard applies only
to industrial noise affecting residential communities and
predicts the likelihood of complaints by examining the
"intrusion’ of a specific noise (assessed by a rating level)
above the residual noise. The standard is intended pri-
marily for investigating complaints and for planning pur-
poses although it is often used for applications outside its
scope. The BS 4142 rating method applies a 5 dB adjust-
ment to the rating level o take into account noise that is
subjectively judged to be tonal or impulsive in nature or
irregular enough to altract attention. The rating pro-
cedure is summarised in Figure 1 and Table 1. Only a
single adjustment is applied for noise with specific char-
acteristics as described in section 7 of the standard:

The UK Department of the Environment's Circular 10/
73 Planning and Noise gives guidance to local author-
ities on the use of their planning powers and gives guid-
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Rating Level minus Complaint likelihood

Background MNoise Level

10 dB or higher Complaints are likely

Around 5 dB Marginal significance

Below 5 dB The lower the value, the less is
the likelihood of complaints

-10d8 Positive indication that com-
plaints are unlikely

Table 1. Complaint potential as inferred
from BS 4142 : 1990

ance on industrial noise. This has recently been updated
to a Planning Policy Guidance. This sets out the UK Gov-
ernment's policies on different aspects of planning which
should be faken into account by local authorities as they
prepare their development plans. It gives guidance to
local authorities on the use of their powers to minimise
the adverse impact of noise. It outlines the considerations
to be taken into account in defermining planning appli-
cations both for noise-sensitive developments and for
those activities which will generate noise. It also intro-
duces the concept of noise exposure categories for res-
idential development, encourages their use and rec-
ommends appropriate levels [absolute values) for
exposure to different sources of noise.

Noise can also be assessed as a nuisance under the
provisioris of the UK Environmental Protection Act with
the UK Control of Pollution Act remaining in force fo deal
with construction noise, noise abatement zones, codes of
practice and noise in streets. Construction noise is con-
trolled using the Brifish Standard method BS 5228. In
1993 the Noise and Statutory Nuisance Act came into
force and extended the Environmental Protection Act to
include noise that is prejudicial to health or a nuisance
and is emitted from or caused by a vehicle, machinery or
equipment in a sireel.

Having outlined the UK practice for rating industrial
noise, the practices in other countries will now be
reviewed.

Objectives of the Review

The objectives of the review were:

[1) To determine current practices in the rating and
assessment of industrial notse.

(2) To establish how ISO 1996 had been adopted in var-
ious countries.

(3) To determine the indices adopied in the relevant
standards.

{4) To examine the freatment of noise with specific char-
acteristics within the relevant standards.

(5) To establish the types of rating procedure used.

{6} To obtain information on other relevant documents.

Strafeqy for Obtaining Information

In 1991, letters were sent to National Laboratories, Stan-
dards Institutions, Environmental Protection Authorities
and Ministries of the Environment covering over 20 coun-
iries worldwide. Each letter explained the project and
gave a brief description of standards and current prac-

Acoustics Bulletin March / April 1995

The Acoustigs*World

-3

tices in the UK for the rafing and assessment of industrial
noise. Enclosed with each letter was a printed list of ques-
tions to be answered and returned to NPL. These ques-
fions related to {i) slandards similar to BS 4142, imple-
mentations of ISO 1996 and its relevance to industrial
noise, other legislative documents in use, availability of
English translations of any document referenced and {ii}
possible points of contact to oblain further information.

Papers giving the results were presented at two Euro-

n conferences in 1992 during which requests were
made for additional information. Finally, at the end of
1993, letters were sent out to various organisations fo
check and update existing data and fo obtain information
relating to some additional countries.

Response and Results

In all, 19 replies were returned to NPL, giving various lev-
els of detail about 13 countries, and in some cases full
copies of standards were enclosed. It is not possible in
this article to describe the results in detail, but nine out of
fwenty countries were reporfed to have standards or
guidelines that relate specifically to industrial noise
assessment and fifleen countries follow environmental
noise standards or guidelines. Eleven counfries have
methods which were reported to be implementations of,
or follow, 1SO 1996. However, ISO 1996 does not set
noise limits and many countries have proceeded to rec-
ommend noise limits for various regions, time of day,
indoor and outdoor receiver points, etc. These may be
vsed to set criterion values for noise control measures,

CALIBRATION

by

THE SESC LABORATORIES

The Services Electrical Standards and Calibration
laboratories have been involved in acoustic
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Type of area Time of Aystralia Ausiria Belgium Canoda Denmark France
day (dB(A))" Log}™® (dB(A)) {Laeq) (dBlA)}
Heovy indusirial / Day 45 70 70
industrial Evening 70 45
Night 55 55 70 60
Light industrial/ Day &0/65 60 60 65
commercial/certain Eveni 55 60 60
industries excepted Night 50 50/55 55 0 55
Mixed residential and 50 50 55 60
industrial Evening 45 45 55
Night 40 50 40 40 45
Suburban residential 55 45 45 50
Evening 40 A0 45
Night 35 45 35 35 40
Urbon residential Day 50 45 501 55
Evening 40 451 50
Night 35 £0 35 50 40 45
Leisure/recreational / 45/50 40-50 55 40 45
hospital Evening 35-45 35 40
Night 30 35/45 30-40 35 35
Type of area Time of Germany | Hong Kong Italy Japan Luxembourg i Malaysia
day (dB{A}) {Leg) {Lasg) dB{A} {Lasg) (dB{A}
Heavy industrial/ Day 70 75 70 70 (602 70 &5
indusirial Evening 70 60
Night 70 65 70 55 60 55
Light industrial/ Day 45 75 70-65 60 {55%) 65
commercial/ceriain Evening 70 55
industries excepted Night 50 65 60-55 50 50
Mixed rasidential and Day &0 70-75 65-60 50 (452) 40 60
industriol Evening 6570 45
Night . 45 55-65 55-50 45 45 50
Suburban residential Day 50 65 55 45 {402) 50-55
Evening 60 40
Night 35 50 45 40 35-40
Urban residential Day 55 70 60-55 50 (452) 60
Evening 65 45
Night 40 55 50-45 45 45
Leisure/recreational/ Day 45 50 45
hospital Evening
Night 35 40 35
Type of area Tlge of Nersaeikands Norway Spaind chiirzerl'd“ /Dato are based on \
R4 (aBlA} (o) (cBiAN various values for
Heavy industrial / Day 55 60-70 &5 planning, immission limits,
industrial Evening 50 55-65 recommended ambient
Night 45 50-60 55 levels, zones efc.
Area/region descriptions
Light industrial/ 55 55-65 65 and intervals for time of
commercial/cerfain Evening 50 50-60 day differ between
indusiries excepted Night 45 45-55 55 documents s:d this table
Mixed residentiol ond Day 50 50-60 60 g::es F'o?‘f,' co;%rll;;’):nson
industrial Evening 45 45-55 deknition of areas and
Night 40 40-50 S0 |imiésé reference has Ilo be
Suburban residential 50 50 40-50 55 mace to e naliona
Evonng 15 45 35-45 standords.
Night 40 40 30-40 45 Noles )
Urban residenticl Day 50 45:55 55 . iﬁ';fﬁf,-‘.f;"rg
Evening 45 40-50 buildings
Night 40 35-45 45 2 Eorl am’ {0600 - ggoo}
Leisure/recreational/ 45 40 35-45 50 3 Night values may have
hospital Evoring 40 35 30-35 another 5 d sublracted
Night 35 35 25-30 40 4 Planning limils [+

Table 2. Comparison of recommended outdoor noise guide limits for weekdays
* Guide values: each state and territory sefs its own limits. ** Immission limits for planning.

for immission fimits, +15
dB

\ for alarm values). J
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Workshop Discussion

PC Programs in Acoustics & Vibration

South Bank University
31 May 1995

A one-day workshop has been arranged for 31 May 1995. It is intended
that the morning will be devoted to a series of short presentations in which
the contributors will outline the scope and objectives of their particular
programs. After lunch there will be time to take a closer look at the
programs and two rooms have been set aside for this purpose.

Contributors to date are as follows:
Martin Armstrong Briel & Kjeer

Richard Tyler CEL

Dudley Wallis Cirrus Research plc
John Shelton 01dB

John Charles Kirby Charles Associates
Russ Bown Pafec Ltd

Bob Lorenzetto Quantitech

Phil Pyatt Munro Associates

The meeting commences at 10 am with registration from 9.30 am. The
meeting organiser is John Seller MIOA of South Bank University.

Please register me as a delegate

Name:
Organisation:
Address:

Tel no: Fax no:

) 1 enclose a cheque for the meeting fee
0 Please invoice me for the meeting fee
[J Member £45 inc VAT [ Non Member £55 inc VAT

[1 Student £15 inc VAT
The meeting fee includes lunch

Please complete and return a photocopy of this form to
Institute of Acoustics, 5 Holywell Hill, St Albans, Herts ALT 1EU. Fax +44 (0}1727 850553
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CALL FOR PAPERS

International Conference

Sonar Signal Processing

(organised by the Underwater Acoustics Group of the Institute of Acoustics)
University of Technology Loughborough Leicestershire UK
18-20 December 1995

This will be the fourth in a series of conferences on Signal Processing in Sonar which
have been held at Loughborough University of Technology under the auspices of the
Underwater Acoustics Group of the Institute of Acoustics. Much of what was said in the
previous Call for Papers is equally true today - the rapid development in hardware, the
reduced size and increased power of processors, the insatiable demands of the engi-
neers designing the signal processing systems.

The purpose of the conference will be to review the present state of this rapidly devel-
oping subject and to report on new developments and future trends. As previously, the
presentation of practical systems and results will be encouraged and a poster/
demonstration session will be a key feature of the conference.

Prospective authors are invited to submit a 200 word abstract not later than 17 June
1995. Successful authors will be notified by mid-July 1995. Complete manuscripts may
be up to 8 pages long, including diagrams, and must be prepared in the correct camera-
ready format. Special paper will be provided. All manuscripts must be in the hands of
the conference secretary by 23 September 1995. Those arriving after this date will not
be printed. The conference proceedings will be published in book form in Volume 17 of
the Proceedings of the Institute of Acoustics (1995} and copies will be available at the
beginning of the conference.

The conference will be chaired jointly by Professor | W R Giriffiths FIOA and Professor
H D Griffiths FIOA. It will take place at the University of Technology, Loughborough,
which is situated on a very pleasant open campus close to the town. Full board and
accommodation will be available, both in a student hall of residence at very reasonable
rates and in a new residential building with en-suite facilities. Although the weather in
the UK in December is not at its best we hope the excellent facilities on campus will
provide some compensation.

For those of you who have been before we know you will want to come again. We also
lock forward to welcoming many new faces.

Send your abstracts, and address any questions regarding the conference programme, to
Professor ]| W R Giriffiths, Dept of Electronic and Electrical Engineering, Loughborough
University of Technology, Loughborough, Leicestershire LE11 3TU, UK.

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

Tel: + 44 (0)1727 848195 Fax: + 44 (0)1727 850553
Registered Charily no. 267026
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26 APR
London Branch mtg:
Acoustic Intensity
St Albans

26 APR
Eastern Branch mtg:
The Ear and Hearing -
Latest Developments
Colchester

26 APR
Yorks/Humberside
Branch mtg:
Barriers/Absorbents
Bradford

27 APR
IOA Publications,
Meetings Committee
St Albans

2 MAY
Acoustics '95
Committee
St Albans

4 MAY
I0A Membership,
Education Committee
St Albans

9-11 MAY
ACOUSTICS 95
Spring Conference:
Environmental Noise &
Vibration
Liverpool

10 MAY
I0A 1995 AGM and
Annual Dinner
Liverpool

18 MAY
CEng interviews
St Albans

19 MAY
I0A CofC in Workplace
Noise Assessment exam
Accredited Centres

20 MAY
Eastern Branch Dinner:
Dedham

24 MAY
Southern Branch mtg
User Perspectives on
PPG24
Oxford

25 MAY
London Branch mtg
Noise and Statutory
Nuisance Act
London

25 MAY
IOA Medals & Awards,
Council
St Albans

31 MAY
*PC Programs in
Acoustics'
South Bank University

7 JUN
Eastern Branch mtg:
Long Distance Sound
Propagation
Braintree

8 JUN
Speech Group mtg:
Speech Systems for the
Handicapped
Edinburgh

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

15 JUN
Yorks/Humberside
Branch mtg:
Vibr'n/Env Statements
Leeds

15-16 JUN
IOA Diploma
Examinations
Accredited Centres

20 JUN
Reproduced Sound 11
Programme Committee
St Albans

21 JUN
London Branch mtg
Occupational Noise
NESCOT, Epsom

23 JUN
I0A CofC in W'place
Noise Ass't Advisory
Committee
St Albans

30 JUN
I0A CofC in Env Noise
Mm'nt Advisory
Committee
St Albans
12 JUL
Midlands Branch mtg
13 JUL
CEng interviews
St Albans

20 SEP
Yorks/Humberside
Branch mtg:
Legislation/Steel Indy
Rotherham

21 SEP
IOA Publications,
Meetings Committee
St Albans

27 SEP
Midlands Branch mtg
Clay Target Shooting
Workshop
Birmingham

28 SEP
10A Membership,
Education Committee
St Albans

- SEP
Southern Branch mtg
Lesser Known
Techniques in
instrumentation/measu
rement
ISVR Southampton
50CT
IOA Medals & Awards,
Council
St Albans
13 0CT
I0A CofC in
Workplace Noise
Assessment exam
Accredited Centres
26-29 OCT
Autumn Conference
Methodology,
Standards and
Measurement in
Acoustics
Windermere

3 NOV
IOA CofC in Env Noise
M'ment exam
Accredited Centres

10 NOV
IOA CofC in Wplace
Noise Ass't Advisory
Committee
St Albans

16-19 NOV
Reproduced Sound 11
Windermere

20 NOV
IOA Publications,
Meetings Committee
St Albans

21 NOV
Yorks/Humberside
Branch mtg:
Instrumentation/Rev
Chambers
York

23 NOV
IOA Membership,
Education Committee
St Albans

29 NOV
Midlands Branch mtg

-NOV
Southern Branch mtg
Environmental Noise
Barriers
Winchester

1DEC
I0A CofC in
Environmental Noise
Mm'nt Advisory
Committee
St Albans

7 DEC
IOA Medals & Awards,
Council
St Afbans

18-20 DEC
Underwater Group
Conference - Sonar
Signal Processing
Loughborough

1995 Windermere Conferences
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1995 Autumn Conference

26 - 29 October 1995
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MEMBERSHIP

The following were elected at the Council meeting held on 2 March 1995

Fellow
Dibble, K

Member
Baldock, A P
Chinnery, P A
Goswell, J L
Leigh, S

Leung, Y KO
McCullough, | P
McGregor, HD
Nicol, AE

Pratt, P )

Price, T ) Conlon, EP Prineas, T
Roberts, C M Flook, S Sims, G N
Sharland, R ) Freeman, ] } Smith, P Q
So, M S Ho, HL Sweet, M N
Sullivan, R D Ho, S K Wedgbury, S )
williams, D ) Horoshenkov, K V Woo, TK

Ko, KW
Associate Member Lee, KF Associate
Arkle, D M Lee, Y HB Chan, KW
Bannigan, A Man, CT
Cheung, TH Moch, S W Student
Ching, M S Pieris, A C Crossland, A L
Christie, R A Poon, TC Fuller, ) E

Heffer, T

Mak, C M
Richardson, } R
Suffield, 1]
Yang, L N

Yap, SH

de Salis, M H

Sponsor
Acsoft

Noise Control
Centre

Certificate of Competence in
Workplace Noise Assessment

The following were successful in the 18th
examination held in February 1995

Certificate of Competence in
Environmental Noise Measurement

The following were successful in the 6th
examination held in March 1995

Amber
Monk, AR
Percival, R
Preston, C )

Colchester
Birkett, H G
Hurst, J E
Murray, K
Newton, F W
Robinson, S G
Warren, D E

Liverpool
Byron, M A
Fance, J P
Hesketh, D A
Hodgson, |
McGreal, H )
Rogers, A S

Loughborough
Bayford, M C
Benson, B C
Campbell, D

Coombs, P
Huff, EG

Losh, ) G
Mannion, P )
Muir, W H
Murphy, T W
Tunaley, P W
Tyrrell, R
Wiltshire, D W
Wright, C

Staffordshire
Baptiste-Destouche, V
Bracewell, C E
Horsley, C S

Munroe, A

Ulster

Byrne, |

Kelly, P
Mcloughlin, P
Scott, P A
Smyth, G B
Topley, P

Bristol

Berry, A
Hartley, )
Nicholls, P §
Pitt-Kerby, K B
Russell, F

Colchester
Kettridge, K
Kinghorn, CL
Read, K
Scurrey, S F
Walsh, D

Derby

Benton, M R
Brinkworth, N G
Brotherton, C M
Conway, 5|

Liverpool
Hilton, ) L
Jones, H M
Laidlaw, L M
Lewis, | A
Walker, P )
White, A

NESCOT
Adams, L
Bland, J
Buckley, RR
Edmondson, )
Fox,RG
Franklin, D P
Pegram, W F
Rangecroft, M
Sims, N

Institute Council Elections 1995

As there have been no nominations forthcoming from the membership for the
vacancies on Council as notified to the membership in the Notice dated 29 March
1995, the following Nominees of Council will be elected to serve on Council from the
1995 Institute Annual General Meeting: Mr K A Broughton MIOA, Dr P F Dobbins
MIOA, Dr C A Hill FIOA and Professor M A A Tatham FIOA.




noise abatement actions, permissible/acceptable levels or
for planning purposes.

An approximate comparison of the recommended out-
door noise guide limits for various countries for different
regions and times of day is shown in Table 2. The range
of values shows Hong Kong to have higher limits than
most other countries whilst Australian limits form the
lower end of the scale. Excluding Hong Kong, daytime
limit values fall within a span of 5 dB.

It is interesfing to compare these values with those
from the UK Planning and Policy Guidance Document,
PPG 24, discussed elsewhere in this issue. Noise is not
considered to be a determining factor in granting plan-
ning permission for daytime mixed sources below 55 dB
{A) and for night-fime for all sources below 42 dB(A).
These values could be compared against the guide limits
given in Table 2 for mixed residenfial and industrial
areas, and as expected fall near to the bottom end of the
range of values for day and night.

Several standards have gone further and have intro-
duced community response indicators, eg France uses
"level emergence' nuisance indicators to predict potential
nuisance, and the UK method in BS 4142 predicts com-
plaint likelihood based on difference between the rating
level and background level. Others adopting a similar
approach are Spain, Austria and Canada where the
methods quantify the level of excess above a rec-
ommended value and hence the level of community
response or action to be taken. The USA, for impulsive
noise affecting the community, adopts a system of esti-
mating the percentage of people highly annoyed.

The most commonly used noise descriptor for the rat-
ing level of the specific noise is L .r which is usually
measured over a representative time period and aver-
aged over various lime intervals dependent on the fime of
day. This descriptor is in line with ISO 1996. L,__ is often
calculated from representative sound pressure Tevels (Lp}
of steady noises, shorter term levels {L, .} sound exposure
levels (L, ), sound power levels {L,) s (eg Japan and
Netherlands). Interestingly, the Flemish standard differs
and adopts an LA95 ]hvcl ve.

Background noise is described by various methods
including an energy equivalent level, an average A-
weighted sound pressure level {eg Ausrraha) and L,e (eg
UK). Maximum r vels are taken into account in several
standards {eg Denmark).

The treatment of noise with specific characteristics var-
ies with country and with the actual features and their lev-
els in the noise.

The procedures are both objective and subjective.
Excluding the countries which closely follow 1SO 1996,
thirteen countries have been found to have procedures for
dealing with noises with various characteristics. About
half of these set out an objective procedure for caleulating
adjustments including Australia, Denmark, France, Hong
Kong, Italy and Japan. In the case of Australia, a sub-
jective procedure seems fo be followed when the nec-
essary instrumentation is not available. The adjustment for
tonal noise is commonly 2, 3, 5 or 6 dB. Impulsivity
adjustments range from O to 6 dB.
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Further Comment

Noise is an inevitable byproduct of our mechanised soci-
ety and much of it arises from sources of an industrial
nature. The OECD report ‘Fighting noise in the 1990s’
effectively summarises the government measures avail-
able to reduce noise, involving five functions:

® Planning

* Regulating

® Enforcement of regulations

* Incentives

* Investment
The OECD report states that hardly any country con-
sistently uses all of these instruments today.

The planning and regulating functions are used most
frequently to control noise, and make use of legislation
and standardization. An interesting view on noise regu-
lations and standards was given by Von Gierke in 1993,
who identified the following tiers of laws and standards:

International Treaties International Standairds

(ICAQ, GATT, QIML)
Federal Laws EEC
State Laws

Local laws/guidelines/ordinances

European Standards
National Standards

Verdan, in his address to the FASE 92 Congress, pre-
senfed his views on the public aspects of noise control
and described the instruments of government policy avail-
able for noise abatement. He commented that some coun-
tries toke a 'reactive’ approach to noise control, per-
mitting only the most pressing problems to be solved. He
pointed out that other countries, such as the Netherlands
and Switzerland, have a more preventative and co-
ordinated policy on noise abatement which should lead
systematically to more acceptable acoustic environments
without depending on complaints. Finally, he set out six
elements for a coherent and comprehensive noise abate-
ment policy. Verdan expressed the view that in order to
solve the noise problems of the future, the utilisation of
economic incentives would act as an important comple-
ment to regulations.

Miller of the Commission of the European Com-
munities {CEC) Directorate General Xl, Environment,
Nuclear Safety and Civil Protection, {Sound and Vibra-
tion}, in his presentation to the Institute of Acoustics 1992
Autumn Conference, gave some interesting personal
reflections on the future of noise policy in the European
Commission.

It was explained that future noise activities of the Com-
mission in the area of environmental protection are laid
down in the 5th Environmental Action Programme. The
objective 'no person should be sed to noise levels
which endanger health and quality of life’ is in agree-
ment with Art 130r of the EEC Treaty. To protect EC cit-
izens against unreasonable noise, he recommended that
a directive on noise criteria must be set up which would
involve:

* choosing the most suitable descriptors for defin-
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TRANSPORT RESEARCH LABORATORY

TRL offers specialist advice on a broad range of traffic noise and vibration topics and has
developed particular expertise in the areas of prediction modelling, psycho-acoustics,
environmental monitoring and quiet vehicle development and testing.

Topics include:

TRL is well equipped with up-to date instrumentation and specially commissioned laboratories to
provide a high quality research service with full commercial confidentiality.

Measuring thg acoustici performance
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TestFacility af TRL
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and Research Ph.D., FIOA
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ing a noise situation, following ISO 1996 as
closely as possible

* reviewing noise quadlity criteria from selected

countries in order to examine a scheme of noise
quality criferia.

* considering how the competence of the Com-

munity and the Member States should be shared.

A proposal has been drafted for a Council Directive on
Integrated Pollution Prevention and Control* which deals
with the emissions from industrial installations. Miller
would like to see immission limit values established
according to the category of neighbourhood in which an
installation is sited, and to compare the sound pressure
levels measured at residences affected by the noise with
the appropriate immission limit values.

The rationale for the review of national practices
reported here was to contribute fo a larger study on the
subjective and obijective assessment of industrial noise,
but the information contained herein may provide infor-
mation in working towards defined noise quality criteria.
As Daldrup pointed out at Internoise '93, ‘international
co-operation and harmonisation of research and devel-
opment and, where necessary, recommendations and
regulation in international bodies such as OECD, ICAQ
and EC are a logical step in the effort io improve the
noise situation in our countriés'.

The material in this paper is believed fo be up to date
at the time of writing. However, it is recommended that
regular updating of this information should be carried out
50 Cc;s to provide a sound basis for reference and further
study.

Conclusions
A review of current national practices for the rating of
industrial noise, and of the various implementations of
ISO 1996, has shown the variety of practices currently in
use. Principles incorporated in ISO 1996 have been
shown to contribute significantly to the methods used by
many countries. In addition to adopting the principles of
ISO 1996, some countries have intfroduced recommended
limits based on absolute acceplable or permissible levels
or based on the use of ‘communily response indicators'.

There is some commonality in the various practices,
for example, the choice of Ly, s a suitable descriptor,
but also large differences in some areas such as the rat-
ing of noise with specific characteristics. Working
towards an international or a European standard for the
rating and assessment of industrial noise could therefore
present a problem when trying to harmonise standards
between countries.

An effective noise assessment method should provide
as complete a description of the noise as possible, lead o
consistent decision making, and idedlly point the way to
a cost effective method of noise conlror The standards
and guidelines identified in this study generally fulfil these
requirements only to a limited extent, and further devel-
opment of the standards for noise assessment may benefit
from a fresh approach.

During the ICBEN Congress, Noise and Man '93,
Team 9 'Standards and Regulations' presented its results
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for the first time. Future work topics were identified and
included comparisons of existing guidelines and rec-
ommendations on national and international criterion
levels, and the present review is a contribution to this
effort. More generdlly, this review has provided valuable
information to support the future development of national
and international standards and noise policy.

Acknowledgments

The investigation described in this paper was sponsored
by the Department of the Environment. The support of the
Department is gratefully acknowledged. NPL would also
like to thank all the organisations that provided valuable
information without which this work could not have been
completed.

Nicole D Porter MIOA is at the Nafional Physicol
Laboratory

I/INCE WORKING PARTIES

Upper Noise Limits in the Workplace
Foreword The General Assembly of the International
Institute of Noise Control Engineering {of which the Insti-
tute of Acoustics is a member) on 22 July 1992
approved an initiative to review current knowledge and
practice concerning Upper Noise Limits in the
Workplace.

Each member of the Working Parly that prepared this
report represents a different Member Society that sup-
ports the International Institute of Noise Control Engi-
neering, in addifion there was a Special Advisor and «
Convenor. Countries and members of the Working Party
were as follows:

Convenor, Tony F W Embleton; Australia, Bruce Gib-
son-Wilde: Brazil, Jules G Slama; Canada, Edgar A G
Shaw; France, René Gamba; Germany, Hans Lazarus;
Hungary, Peregrin Lozlo Timar; New Zealand, George
Bellhouse; USA {ASA), W Dixon Ward; USA (INCE/
USA), Stephen | Roth; Special Advisor, Alice H Suter.

A draft of their report has been circulated for
approval and comment by member societies. The fol-
lowing is an abstract and any member requiring a copy
of the Rull draft report should contact the Institute of
Acoustics office, to where comments should be sent.
Abstract It is becoming widely recognised that the eco-
nomic and social costs of higK noise levels in the work-
place require significant action to reduce the noise expo-
sure of workers. Such costs include not only the financial
compensation or damages that must be paid, and the
reduced enjoyment of everyday life for those with a hear-
ing loss, but also less quantifiable factors such as
reduced productivity, increased stress and risk of acci-
dents for a much larger number of workers. This tech-
nicol assessment is presented in the form of a report
which briefly reviews the extensive scientific and epi-
demiological evidence relating noise exposure to risk of
hearing damage, and discusses the factors that are rel-
evant to legislation. The basic features of existing legisla-
tion from many jurisdictions are tabulated. The report
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makes specific recommendations for legislation in the
areas of 8-hour daily noise exposure level, acceptable
level changes for longer or shorter daily exposure peri-
ods, limitation of peak sound levels for short-duration
limpulsive) noises, audiometric testing on schedules that
depend on exposure level, sound absorpfion freatment in
working areas, and the inclusion of noise performance in
purchase specifications for new production machinery.
Background This initiative of International INCE deals
with the effects of upper noise limits on individuals in their
working environments. |t concerns the potential of pro-
longed exposure to high noise levels to induce hearing
loss in those exposed to the noise. It is not concerned with
sound levels at the workplace which are so low that the
chances of causing noise-induced temporary or perma-
nent hearing threshold shift are insignificant.

Many countries have introduced regulations which set
upper limits on noise levels at the workplace. There is lit-
fle, if any, coordinafion infernationally in the setting of the
upper noise limits. Regionally, the European Community
[EC} has taken steps to coordinale the selting of upper
limits, and several Member States have already adopted
these uniform limits. There is general agreement in
Europe, as well as within scientific communities else-
where, that the methods defined in Infernational Standard
1SO 1999:1990, 'Acoustics — Determination of occupa-
tional noise exposure and estimation of noise-induced
hearing impairment,' are valid and should be used by
regulatory bodies for guidance in sefting upper limits.
Nonetheless, this Internafional Standard contains a dis-

ACOUSTICS AND VIBRATION
CONSULTANT
SINGAPORE AND AUSTRALIA

Vipac Engineers & Scientists is a dynamic multi-
national consultancy operating through Australia
and Asia. It specialises in vibrations, acoustics and
general 'vibrodynamics' related to mechanical engi-
neering, and employs 76 staff. In Singapore now
we have a need for a buildings acoustics and audio
visual/electroacoustics consultant, 2 to 4 years
experience. In Melbourne, Sydney and Brisbane
we seek general acoustics consultants with up to 5
years experience in environmental, industrial and
buildings. Also in Melbourne, Brisbane and Ade-
laide we seek 2 10 10 years experienced persons in
vibrations: VCM and dynamics (including FEA/SEA)
of industrial, mining, aerospace or military systems.
These permanent positions are available immedi-
ately. Please send your c¢v, availability and your
location/salary expectations to Vipac Engineers &
Scientists at

Tel: (+65) 353 8711
Fax: (+65) 353 4211
email: vipacsin@temasek teleview.com.sg

Singapore

Tel: (+613) 647 9711
Fax: (+013) 646 4370

Melbourne

claimer which states: 'The selection of maximum tolerable
or maximum permissible noise exposures... require(s)
consideration of ethical, social, economic and political
factors not amenable to standardization. Individual coun-
tries differ in their interpretation of these factors and
these factors are therefore considered outside the scope
of this International Standard.'

Since workplace noise regulations were infroduced
over 30 years ago, there have been many proposals that
the upper limits should be significantly lowered. But this
has generally not happened as the factors mentioned in
the ISO disclaimer above have come into play.

Few question the need for workplace noise limits, but
the cost to comply is frequently cited as the reason for
non-compliance. For this and other reasons, it is impor-
tant to present the fechnical basis for the establishment of
upper noise limits in @ manner as independent as pos-
sible of the non-technical factors that inFﬁ:ence the selec-
tion. In this area, FINCE has identified a lack of objective
evidence to support the selection of upper limits.

Work Statement -INCE has decided to undertake a
study of the technical basis for the selection of upper
noise limits at the workplace by regulatory authorities.
This study will disregard the non-technical factors that
influence the selection of upper noise limits and will be
underiaken as follows:

1. Identify the development of regulations specifying
upper limits on noise at the workplace during the past
four decades.

2. Concentrate on the two most widely specified limits
(L, = 85 dB and L, = 90 dB for eight-hour exposures}
and the 'fence’ with the greatest degree of acceptance in
the scientific community, and answer the question: what
percentage of workers would suffer noise-induced thresh-
old shifts due fo long-time exposure at these levels?

3. Examine the scientific basis for the two trading rela-
tionships (equivalent continuous A-weighted sound pres-
sure level versus time) most commonly used, 3 dB and
5 dB, and recommend the one that is more appropriate
for regulatory purposes.

4. Develop a model regulation which includes an upper
limit, @ 'fence' (hearing threshold level above which
degrees of hearing disability exist), a trading rela-
tionship, and a noise measurement methodology.

Community Noise
Background This initiative of I-INCE deals with com-
munity noise, the outdoor noise environment in the vicin-
ity of inhabited areas. Community noise originates from
many sources: transportation sources, industrial plants,
commercial equipment, sports events, etc. The noise lev-
els of the outdoor environment vary greatly in mognitude
and character from one location to another in a par-
ficular community and with the fime of day. Any method
for measuring community noise levels must toke into
account these spectral, temporal and spatial variations.
In 1980, the World Health Organization (WHO)
published 'Noise — Environmental Health Criteria 12." In
1992, a WHO task force was convened to revise and
update the 1980 publication. An external review dralt of
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the revised publication enfitled 'Community Noise — Envi-
ronmental He;:ll.lll'rh Criteria Document' W(gse issued c;r;l [2_-.8
June 1993 with the request that reviews be completed by

1 September 1993. A two-month review period was m ACOUSTICS
much too short a time for review of such a detailed and
important document. While International INCE was not
requested as an organization to review the revised drakt,
a number of individual members of IFINCE Member Soci-
eties did submit comments.

The WHO draft has eleven sections: 1 Introduction; 2
Scope; 3 Physical Aspects of Noise; 4 Types of Environ-
mental Noise; 5 Exposure to Environmental Noise; 6
Anatomy, Physiclogy and Psychophysics of the Auditory
System; 7 EHfects of Noise on Humans; 8 Societal Eco-
nomic Costs and Benefits of Community Noise; 9 Meas-
urements of Exposure; 10 Evaluation of Health Risks
from Exposure to Noise; 11 Recommendations {Guide-
line Values and Research Needs)

Concept The decision has been made that International
INCE will undertake a study of the technical aspects of
the WHO draft, and, in parficular, the engineering
aspects of the evaluation of community noise exposure.
The objective is to develop a program of work for a
future IINCE Working Party dedling with the measure-
ment and evaluation of community noise.

The Effectiveness of Noise Walls

Background This inifiative of International INCE deals
with noise walls — the outdoor barriers erected in parallel
with highways and rail lines, and in other areas [such as

airport runways), where there is a demand to reduce the NOISE d VIBRATION
noise levels of surface transportation sources. There is an

worldwide interest in the control of noise by the erection

of such barriers. Walls are composed of )\:vood, metal, GONTRDL
masonry, earth, ung tIt.::ther materials, boéh opaque:egnd
transparent. Most of the walls that have been erected to s
date F::omplelely block the sight lines between vehicles bv THE EXPERT
and roadside housing. The cost of installation usually
exceeds USD one million per kilometre.

In some countries, governmental authorities have
authorized the use of highway construction funds for the Acoustic & Weather Louvres
erection of noise walls. When building a new highway
or widening an existing highway in some jurisdictions,
the construction of noise walls is required when the pre- Acoustic Panels & Doors
dicted noise levels of the road traffic exceed defined gov- o
ernmental guidelines. The key questions are: how valid Anti-Vibration Mounts
are the traffic noise predictions, and how effective are Floating Floors
the noise walls acoustically after they have been erected?
Concept The decision has been made that International

LAAC 60 Customized 600 deep Acoustic Louvre

Acoustic Enclosures

Circular & Rectangular Silencers

inertia Bases

INCE will undertake a study of the technical aspects of Acoustic Modelling
the sound attenuation afforded by noise walls; in par- ) )
ticular, a comparison of predicted attenuations and For further information please contact:

actual noise reductions measured after installation. The
objective is to develop a program of work for a future I-

INCE Working Party dealing with the measurement and gmggnwm“ o

evaluation of noise walls.

Entarpriss Houso, Biyth Road, Hayes, Middtessx UB3 100
Talephone: 0181-548 3031 Facsimie: 0181-573 3605

Source: Noise/News International Vol 2 No 4, Decem-
ber 1994 <
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Conference and Meeting Reports

OPERA & CONCERT HALL ACOUSTICS
Forte Crest Hotel, Gatwick & Glyndebourne Opera House

10 — 12 February 1995

This international conference, which

was attended by 94 delegates, was

opened by the President on the Fri-
day at the Crest Hotel where the
technical sessions were fo take
place. On the Saturday the confer-

ence moved to the Glyndebourne

Opera House.
Three long and intensive days

began at 10 am on the first day
and the following is a synthesis of

the various chairman's reports.

Peter Mapp coped admirably
with the task of giving the first

paper at this international event.
Peter introduced various investiga-

fions he had recently underiaken
into the resolufion of problems in
auditorium acoustics from his elec-
Peter
infroduced the increasing problem
of designing and maintaining quiet
electro-acoustics systems in the new
virtually silent concert halls. {Later
delegates were to hear about the
similar problem for the theatre con-
sullants of controlling noise from

ro-acoustician's  viewpoint.

lighting equipment.) Pefer dem-

onstrated use of impulse response

studies in the delection and iso-
lation of unwanted reflections in
auvditoria and warned that unac-
ceptable reflections are not ade-
quately recorded by STI measure-
ments.

Richard Guy from Montredl
introduced his new directional

measurement methods, including
their use for studies such as men-

tioned earlier by the previous
speaker in providing sound spatial

information for acoustical defect
equipment
determines the Intensity Impulse
Response {IIR}; use of this parameter

diagnosis.  Richard's

to study musicians' complaints
about the effects of side reflections
was outlined. The use of this method
to quantify diffusion was also
described.

The importance of diffusion in
the prediction of room acoustics
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was  highlighted by  Bengt
Dalenbéck from Chalmers  Uni-
versity, Sweden who sought o con-
vince the audience that the use of
computer models without allowing
for diffusion was not appropriate.
The mistakes arising from ignoring
diffusion were stated to include
severe overestimation of reverbera-
tion fimes, and possible exaggera-
tion of the effects of specific reflec-
tions.

David Griesinger from the USA
considered the importance of sound
energy arriving after the direct
sound. David concluded that for
halls with reverberation time in the
range 1.81022 seconds, and
direct/reverberant ratios in  the
range + 2 to — 2 dB, Early Decay
Time as originally conceived by Jor-
dan is an adequate measure of hall
reverberance. Interestingly he pro-
posed the use of EDT380 for other
situations and sought a change in
the usual assessment of Clarity to
accommodate the apparent starfing
time of musical nofes.

This session included also a stim-
ulating presentation by Ken Jacobs
of the Bose Audifioner auditorium
simulafion system. The system allows
designers to hear a simulation of the
sound that would be produced in @
proposed auditorium generated by
computer predictions based on the
AutoCad drawings. Although the
design tool had not been developed
specifically for concert hall venues,
the system was felt to give a suf-
ficiently accurate acoustic impres-
sion o( an auditorium for key design
decisions to be taken. An ele-

menfary dernonstration was made ’

of recordings from an auditorium
and from the Bose system set up to
simulate that auditorium.

The second session which occu-
pied Friday afternoon involved pres-
entations on the acoustic design of
five auditoria. Lawrence Haslam
described the major redevelopment

of the former Empire Theatre that
was fo provide the long awaited
avditorium for the Edinburgh Fes-
tival. This involved a completely new
fly tower, a fully flexible orchestra
pit and full air conditioning. Dve to
the historically good acoustics of the
main  auditorium,  modifications
within the auditorium itself were lim-
ited but included re-raking the stalls
seafing. Tests indicated a mid-
frequency reverberation fime in the
range 1.3 -1.45 seconds; sub-
jective response was reporfed as
very favourable for this important
auditorium which is used for pop
music, theatre, opera, ballet and
concerts. )

Richard Cowell described the
construction of a new facility, the
Anvil ot Basingstoke,  which
included a multipurpose cuditorium.
Richard's paper outlined the devel-
opment of the acoustic design of this
stretched octagonal shape and dis-
cussed the detailed side and rear
wall reflectors and the overstage
reflector. The diffusion introduced
by the overhead services, trusses
and walkways was mentioned. This
hall can be dltered to accommodate
concert/proscenium or platform for-
mats. It has also variable acoustics,
using theatrical drops deployed
when less reverberant conditions
are needed. A favourable subjective
response was reported both by
Richard and Derek Sugden; the lat-
ter informed the conference of a
close friend's favourable reaction to
Mahler that only this venue has
evoked. For concert conditions, the
mid-frequency reverberation time in
the occupied condition is 1.6 sec-
onds and 2.2 seconds when it is
unoccupied.

Albert Xu then described his con-
tinving battle with the acoustic prob-
lems of the Salle Pléyel in Paris. This
auditorium was completed in 1927
and has been subject to many mod-
ifications, the most imporfant being
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those by Abe Melzer in 1981.
Albert discussed the remaining
acousfic problems and his recently
completed improvements. These
included the introduction of maxi-
mum length sequence diffuser pan-
els above the stage to reduce exces-
sive frontal reflections and the
addition of diffusing elements to the
side walls. The latter were said to
have overcome the unnatural sound
perception that arose from the orig-
inal large smooth walls. Albert dis-
cussed the further improvements he
would like to make, including track-
ing down the source and removal of
a discrete echo.

After tea, Neil Spring described
his challenging work on the new
York Barbican auditorium. The chal-
lenge arose from the acoustic
design objectives which embraced
suitability for internafional badmin-
ton whilst providing excellent acous-
tics for symphonic performance. A
further challenge was the require-
ment to accept a basically circular
plan layout. Neil's acoustic design
placed emphasis on the minimal
infroduction of sound absorbents,

f

2. Stage Rigging

Safety Curtain
Rear Door

Rehearsal Door

14 Bunting Road

Suffolk IP32 7BX
Tel: 01284 755512

\Fax: 01284 755516

Side Stage Doors

Moreton Hall Industrial Estate

the use of a heavy roof section {to
exclude noise emission and intru-
sion) and overhead platform reflec-
tions. The resultant reverberation
time was approximately 2 seconds
in the unoccupied format. This sports
hall was said to have been well
received already during concerts by
the London Concert Orchestra and is
considered very satisfactory for
broadcasting. Neil confirmed, in
response to the earlier comment by
Derek Sugden, that his wife felt the
acoustics were excellent.

Albert Xu then returned to the
lectern to present his second paper,
on the unique new wooden auditor-
ium, La Grange Au Lac, constructed
for the Evian mineral water com-
pany and the Evian musical festival
conductor, Mstislaw Rostropovitch.
Albert advised on his design inten-
tions, the project realisation and the
response of the users. The hall was
designed for, and achieved, a rever-
beration time of 1.7 seconds at mid-
frequencies, using a volume of
11,070 m3 for the 1156 seats. The
hall is situated on a quiet site such
that the 30 dB{A) sound insulation of

Tele-Stage Associates (UK)

are proud to have been involved in the construction of the
New Glyndebourne Opera House

Tele-Stage were responsible for three packages of machinery for this project:
1. Orchestra and Cloth Store Elevators

3. Special Acoustic Doors

The Stage Rigging and Doors packages included five large doors all with fire and acoustic proper-
ties. These were all designed, supplied, installed, tested and commissioned by Tele-Stage. Each
one passed stringent on site acoustic testing to demonstrate compliance with a complex acoustic
specification giving an average 45dB reduction.

12.5 x 10m high Counterweighted Flown Door
16.8 x 9.5m high Counterweighted Flown Door

3.6 x 9.5m high Sliding Door
3.8 x 9.5m high Hinged Door

For further information contact Mr M K Bacon,
Tele-Stage Associates (UK) Ltd
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the timber walls was said to be suf-
ficient. The author described his con-
cern over the possible excess of low
frequency absorption due to the gen-
erally lightweight construction; in
practice the hall has a reverberation
time of 1.5 seconds ot 125 Hz.
Albert sought advice from the other
delegates as to whether earlier cus-
tom and practice of seeking larger
reverberation at low frequencies rel-
ative to mid-frequencies was siill
appropriate. Helmut Miller sug-
gested to all present that this idea
related to developments in loud-
speaker systems ond was purely a
matter of fashion. Albert said that in
his new wooden concert hall, the
musicians' response had been gener-
ally good and assessments included
'very natural’, 'beautiful and trans-
parent'. It transpires that some felt
the sound quite rich for Mozart, but
short of liveliness for the late Roman-
tic symphony.

Mike Barron concluded this ses-
sion with a review of opera house
acoustics, in order to prepare del-
egotes for the Saturday visit to
Glyndebourne. Mike reviewed the

Ltd.
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historical development of the opera tics in opera houses need not be ine- Gluck, Bizet and Britten. The del-

house format since ifs origin in galitarian, egates were allowed fo change seats
1637 in Vienna. He siressed the Saturday was to provide a long in between each piece, just like
apparent ease of concert hall day out at Glyndebourne complete musical chairs. One delegate even
design, in contrast to the many com- with two concerts and an exploding insisted on arranging where one of
promises necessary for an opera amplifier. the singers should stand to sing on
house. These included the provision The day started with the depar- the large Glyndebourne stage.

of a reverberation that is suitable ture of two coaches at 8,30 am, and lain MacKintosh gave the first
for both the sung word and warm completed prior fo conference din- | lecture to the delegates who by then
orchestral sound. Other aspects ner at 7.30 pm. Sussex was wet. The were back in the Stalls. lain
included the balcony overhang and delegates however were mainly in | described his difficult work to rad-
the acceptance of a degree o? non-- | the dry during the small concerts in ically alter the architects' competition

uniformity in listening conditions. Glyndebourne and St Mary's, Rei- | winning eniry of a fan shaped audi-
Mike stressed the design importance gate; they only got thoroughly torium to the dassical circular shape
of including a suitably designed soaked four times gelting to the ultimotely adopted. lain  reviewed

proscenium splay to assist singers' coaches which could never quite opera venues world-wide, and
audibility above the pit sound in the reach the drop and pick up points. explained the way in which the opti-
- audience areas together with a On arrival ot the new opera mum format had evolved and his
need fo assist pit players to hear house, coffee was taken prior to a design scheme development inspired
each other and the singers on the very welcoming speech by Andrew by Le Grand Theatre ot Bordeaux.
stage above. This matter was raised Davis, musical director of Glynde- lain stressed his unsuccessful attempt
again on Saturday by lain Mack- bourne. Andrew confirmed his to achieve a proscenium zone with
intosh, in relation to one of the com- delight and that of the performers stepped boxes and sliding side
promises that the Glyndebourne and musicians with the new house. stages to link the performers and the
team had reluctantly had to accept. Then followed a short concert by | oudience. He noted the excellent .
Mike concluded with the evidence four singers, Natalie Herman, Linda work of Michael and Paity Hopkins
from a subjective survey which sug- Hibberd, Paul Wilson, Noel Mann, in setfing the final curves of the audi-
gested that individual listeners have accompanied by Caroline Dowdell. torium, and the challenge of this
different prelerences, so that the The progromme included songs semi-circular design to the acoustic
inevitable non-uniformity of acous- composed by Mozart, Purcell, team .

—

Glyndebourne Opera House (photo Arup Acoustics)
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Rob Harris of Arup Acoustics
and Anne Minors from Theatre Pro-
jects then gave a joint presentation
on the detailed acoustic and theatre
design. In this situation, they were
able to point delegates to the actual
construction details. Anne explained
the rationale adopted with regard to
the acceptable sight lines ot Glynde-
bourne, and Rob explained his
rationale to exclude external noise,
conkrol services noise, and achieve
excellent conditions for players,
singers and the audience. Rob con-
firmed that commissioning tests had
shown that the design intentions
had been met, background noise
level PNC 15, a mid-frequency
reverberation time of 1.25 seconds,
an EDT of 0.95 seconds and a Clar-
ity of 3.3 dB.

After these technical contribu-
tions, parties of delegates were
allowed to visit parts of the auditor-
ium which they would not normally
reach, prior to luncheon in an
adjoining  building.  Fortunately
lunch had not been plonned for the

lawns; it rained throughout the visit.
The coaches then departed back

to Gatwick for a short tea stop, prior
to departing for a special concert by
the English Arts Chorale in St Mary's
Church, Reigate. The iwenty-four
strong chamber choir, accompanied
by the organ, presented a varied
programme including works by Han-
del, Byrd, Brohms, Fauré and Men-
delssohn. The conductor, Leslie
Olive, sought guidance from the del-
egates on whether the choir sound
was better with the choir set well
within the chancel or at the edge.
Alec Burd responded by suggesting
that the delegates woulc{ not be able
to reach a united view on such a
question, but that the sound was
excellent in either arrangement.
The delegates then returned to
prepare for the 7.30 pm Reception
Conference Dinner. Prior to
making his after dinner speech, the
President presented the Simon Alport
Prize to Bengt Dalenbéck for his
excellent work on diffusion. The
President solemnly reported on a
time and motion study that had been
undertaken on an orchestra; this had
identified massive savings that could
be made if there was neither repeti-

tion of musical passages in composi-
tions nor use of musicians playing
the same thing! The delegates con-
tinved to discuss auditoria during
which time the power amplifier of
the PA system suddenly ceased oper-
ation, simulating an acousiic spark
source.

Technical proceedings continued
on the Sunday morning when Ben
Kok commenced by describing his
work on the Royal Dutch Theatre in
Antwerp using SIAP electroacoustic
enhancement technology to over-
come poor acoustics under a large
balcony overhang, and extending
good acoustics to a new expanded
coupled rear space. The project
included achieving good acoustics
using this electroacoustic system for
an avuditorium where the sealing
capacity was increased from 800 to
2000, It used over 120 loudspeak-
ers that are of modest performance
specification since they are operated
at low output. Four hyper-cardioid
Sennheiser microphones collect the
sound for the SIAP system. The
installafion increases the reverbera-
tion from 1.3 seconds fo at least 2.5
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seconds dependent on the sefting
selected. For speech it is possible to
increase only the direct level leaving
the reverberation unaltered. It also

reduces the marked fall off in sound

level towards the rear of the new,

larger, ouditoria. Discussion took

place over the detailed form of the
microphone array over the siage.
The Theatre, after modification, was
sold out seven days/week, for three
months with a musical based on a

comic strip, and then sold out for

bailet.

John O'Keefe from Toronto then
gave his two papers on detailed
studies on orchestra pits and pro-
scenium arch stages. He started with

a discussion on stage acoustics by

reviewing Gade and Naylor's work.
He reported his investigations of the
effect of practical matters of meas-
urement on the stage acoustic sup-
port parameters; the effect of chairs

on the stage and of musicians was

small.

John described tests on three
types of overstage reflectors. The
support parameters were surpris-
ingly insensitive to the differences.
He then presented measurements

showing large aftenuation rates of

reflected sound across stage, much

greater than found by others for

avdience areas. His developed com-
puter model agreed with these tests.
He concluded his first presentation

with recent anecdotal findings. He
had noficed that in selecting the
optimum height for a stage reflector
the height suitable for the conductor

is different from that for the orches-
tral players. He also had found
practical support for Marshall's sug-
gestion of a 45° rake for choir ros-
tra arrangements.

His design finding was that a
shoe box shape was best for a plat-
form, and that o tiered stage is
essenfial in order to try to seek
retention of the direct field com-
ponent.

John mentioned his studies into
three orchestra pits in Canada. He

repeated Graham Naylor's tests of

1985, and then reviewed his own
inifial measurements of pit playing
condifions, pit to stage coupling,
and pit to audience coupling. He
reported his finding that the meas-
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ured balance between stage and pit
sound {determined as a modulation
transfer function) appears to be bel-
ter on the balcony. Discussion
occurred over alternative use of total
level differences as opposed to MTF.

Alan Russell sought to provide
insight into the noise arising from
lighting fittings which may be a
problem in @ PNC 15 auditorium.
Alan mentioned the need for new
quiet products, and adequate man-
ufacturer's noise information. The
noise originates from thermal move-
ment, electrical ballast noise, motors
driving accessories and fans vsed
for cooling, and whole movement of
the luminaires. Alan mentioned the
use of moving lights, developed
originally on Phil Collins' initiative;
these involve last movement and
consequential noise. He also men-
tioned lights which physically track
in 3D, with every likelihood of much
generated noise. He mentioned col-
our changing lights which include @
motoriseclg scroll of varying colours
and need cooling fans. Alan
expressed his concérn over thermal
noise generated as luminaires cool
and suggested that the principle
should be to locate dimmers and
high power projectors separately.
He mentioned new 6 kW light units,
simulating sunlight, that can be over
the open stage and will produce
noise.

Alan concluded by discussing fil-
ament noise caused by third har-
monics arising from distant solid
state dimmers. He mentioned the
need for more research to optimise
techniques to minimise their har-
monic generation, and the con-
sequential noise.

Daniel Commins described his
work on acoustic recovery of the
National Opera House in Lisbon. He
stressed that such work can be sim-
ple, that reverberation time is a rel-
evant parameter, and care over
details is essential. This 200-year old
theatre had a reverberation fime of
0.8 seconds prior to restoration.
Daniel mentioned a list of measures
considered, including removal of
curtains, carpets, very absorbent
seating, and closing openings to
nearby rooms, refixing and thick-
ening flooring and panelling. Daniel

stressed the possibility, when gener-
ally removing absorbent material
from a hall, that this may make
existing discrete reflections unde-
sirable. He also mentioned the quite
surprising benefit of large chan-
deliers in overcoming focusing
effects from domed roofs.

It was stated that the change
achieved by the work was a pro-
found surprise fo those experienced
with the hall. The reverberation time
had been increased to 1.3 seconds,
and the users now delighted with
this acoustic recovery.

Pairizio Fausti described the
acoustic design of the new 'Nuovo
Teatro Comunale' in Cagliari. The
project was started in 1967 and the
acoustic consultant joined the teom
in 1985. The original plan was a
wide fan shape, with galleries of
asymmetrical shape. A 1-50 scale
acoustic was used, and identified
insufficient early reflections. The
architect resisted use of proposed
side wall reflectors, or diffusing ele-
ments, Therefore other measures
were introduced especially in bal-
cony fronts and side walls near the
pit. The optimal value for reverbera-
tion was set ot about 1.5 seconds at
the design stage for this auditorium
of volume 16,000 m3.

The hall was completed as a con-
cerf venue, not as an opera house,
and therefore a stage enclosure was
included. The measured reverbera-
tion time in the completed hall was
1.7 seconds at mid-frequencies.

Patrizio demonstrated the per-
formance of the hall with and with-
out the stage enclosure by playing
sound recordings. The hall was
stated to have been well received,
by both audience and the per-
formers.

Sunday afternoon opened with
Gaetano Licitra describing his stud-
ies into defermination of the present
acousfics at a large horseshoe plan
avditorium in Liverno.

The Goldoni Theatre was built in
1843 and has a volume of 14,000
m3. He stressed the difficulty of alter-
ing such old buildings and the
power of ltalian architects. He then
described his detailed analysis of
the current acousfics which is being
used to resolve the details of the
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planned refurbishment. The testing
had to be carried out with no seats
in the boxes, and no stage fittings.
He highlighted the variation in
sound level between boxes and
throughout the stalls, which conflicts

with the current ltalion need for

equal condifions for all. The mid-
frequency reverberation time was
2.8 seconds. RASTl measurements
were used fo assess clarity showing
a variation from 0.45 - 0.60 in the
stalls.  Many parameters were
measured and most fitted the
design objectives envisaged by Lici-
tra.

A computer model was pro-
duced, and developed to malch
with the measurement survey; good
correlation  has  been  achieved
despite considerable simplification
in the modelling of the side wall
boxes.

Denis Paoletti discussed work on
the War Memorial Opera House in
San Francisco. The renovation cur-
rently in progress on this ‘old'
building, being 63 years old, was
iniiated due to the aftermath of an

earthquake. The major upgrade

concerns the seismic provision.
Denis' brief was to retain the acous-

tics, given that any improvement

could only be financed on the back
of seismic or other improvements.
The Hall was originally built for
multipurpose use and on the open-
ing night in 1932, press reports
had been favourable.

Denis described the new rehear-
sal spaces and his wish to include
absorption, splayed walls, diffusion
and high sound insulation light-
weight walls. He reported on his

measurement studies of the effect of

the large semi-open sidewall organ
grillage which showed a very fre-
quency dependent performance.
Tests were also made at locations
where new shear walls are planned
to ensure the acoustics remain unal-
tered. Current work concerns the
specification of new seating for
parts of the house.

John O'Keefe described his
acoustic design of the new Princess
of Wales Theatre in Toronto which
seats 2000. It was recommended
that the theatre should have two
balconies, and be based very much
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on the design of a nearby theatre.
John discussed his original research
when at Cambridge, UK, on thea-
tres which, when combined with
Canadian ftests, helped inform the
acoustic design criteria. He devel-
oped computer soffiware fo study
sound reflections from the surfoces
of the design. John highlighted the
use of diffusers in the pit, the use of
panels nailed to poured concrete to
avoid low frequency absorption and
diffusion arising from modern art
sculptures. The achieved reverbera-
tion fime was 1.1 seconds at mid-
frequencies. The loudness variation,
due to the deep balconies, was
more than desired. The general
response of this auditorium built
specifically for the performance of
the 'Miss Saigon' musical has been
good; he also reported that his wife
liked the acoustics.

Discussion took place on whether
for this use there was such a need to
retain low frequency reverberation.
John's computer model experience
has led him to use scale models.

Derek Sugden concluded the
conference with his lecture on lis-
tening and looking. Derek described
his aural childhood mentioning both
his Methodist chapel and sounds in
the environment. He then reported
his regular attendance at Watford
Town Hall - acoustic consultant
Hope Bagenal. His acoustic educa-
tion then progressed to concerts at
the National Gallery, an Albert Hall
experience, the Wigmore Hall and
the Royal Festival Hall. Derek then
described his experience of regu-
larly listening in many small and
large concert and opera venues
throughout the world. Derek's wide
ranging experience indicated how
excellent acoustics can be expe-
rienced in auditoria of vastly differ-
ent size and form. This excellent lec-
ure gave delegates much 1o
consider, and left them to muse on
Derek's final statement; small is
beautiful, big is better?

J G Charles

Euronoise '95

Software for Noise Control
Lyon, 21 — 24 March 1995

The Euronocise '95 Conference was
organised by the French Acoustical
Society {SFA} and jointly sponsored
by the European Acoustical Associa-
tion (EAA) and the International
Institute of Noise Control Engi-
neering (IINCE). This was the sec-
ond in the series of Euronoise con-
ference — the idea of a European
conference  scheduled for those
years Interncise is elsewhere was
originally put forward by the Insti-
tute who organised the first one at
Imperial College, Llondon three
years ago. The Lyon conference had
the theme 'Software for Noise Con-
trol'.

Over 300 delegates attended the
conference from 24 countries with
around half of those from France.
Over 160 papers were given in
three parallel sessions which were
included in the following topic

areas; noise prediction in factories,
outdoor and traffic noise, prediction
of structure-borne noise and related
machinery noise, aero- and hydro-
dynamic sources ond machines,
materials for noise control, active
noise control, and noise measure-
ment using dedicated software.

A plenary lecture was held on
each of the three days. Professor C
Leseur of laboraloire Vibrations-
Acoustique, INSA, France gave a
lecture on the contributions and lim-
itations of prediction methods in
acoustics. Professor Leseur gave the
conference software theme immedi-
ate attention by taking advantage
of a multi-media system to present
many of his results to music which
lent a professional, novel and enter-
taining slant to his lecture.

Congratulations go to Professor
Frank Fohy of ISVR, who was
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awarded the SFA Medal for his work in acoustics. Pro-
fessor Fahy gave his medal lecture on spatial correlation
in vibroacoustics. This paper addressed the problems of
characterising the vibrational field of a complex shell
structure for the purpose of evaluating the sound pres-
sure level at specific points not in the far sound field.

The third plenary was given by Dr J Leuridan of LMS
International on 'Software for acoustics...crossing the
chasm'. In his lecture he remarked on the current imple-
mentation of software making many assumptions about
the level of expertise of the user, and that this very likely
prohibits larger scale deployment of such software. He
suggested that the path to successful implementation of
software is reaching the proper level of software quality.

One of the aims of my visit was to promote Infernoise
'96. This also included the tasks of inviting prominent
members of the profession to give plenary lectures and to
act as session chairmen and meeting some members of
the board of INCE. General invilations were available to
each delegate together with information on the Britannia
Adelphi Hotel and Liverpool. The publicity was sup-
ported with a number of bright posters.

The exhibition was well attended with 26 companies
taking an active involvement. A number of inferesting
projects were on display throughout the three days. Of
particular inferest was the results of a programme, bene-
fitling from financial contributions from the European
research programme COMETT, carried out by 6 different
establishments including Liverpool University. The col-
laboration had led to the development of a teaching soft-
ware package 'Mediacoustic' which uses multimedia to
offer a unique combination of sound, text and pictures
on a personal computer, The package offers four main
groups of subjects illustrated by sound clips, text, pic-
tures, photos and video animations.

As a member of the organising committee for Infer-
noise '96, | became more aware of the amount of
detailed preparation required for a conference to run
successfully. | was most impressed by the professional
organisation of this conference and learnt many lessons.
These ranged from the most effective methods of moving
people around a large conference and the need for
effective planning and timing systems for each parallel
session. [t was also clear that eftective briefing of session
chairmen is important, as is the need for making infor-
mal seafing and discussion areas available along with
the provision of practical tourist and travel information
elc.

In my role as technical programme manager for inter-
noise '96, | met with one important member of the INCE
Board, Dr George Maling with whom the IOA will be
dedaling on an increasing number of occasions. Inter-
noise '96 is the 25th Anniversary year of this series of
conferences and discussions took place about the most
suitable guest lecturers which in turn led to one pre-
liminary invitation. In addifion, attending Euronoise '95
gave the opportunity personally to invite five people to
act as specialist session organisers at the 1996 confer-
ence. Our target is to have at least 25 special sessions.

Nicole D Porter MIOA
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Acoustic Solutions

AXTER have the rcofing preducts, the expertise and the
designs to give your buildings’ occupants the acoustic
protection they need

AXTER offers a choice of roofing spacifications to suit a
wide range of absorption and insulaticn values right
across the sound spectrum
Typical indices are:

o (mean) from 0,65 to 0,98 Rw from 42 to 63 dB
AXTER Acoustic Systems incorporating EXCEL
waterproofing membranes come complete with a 15 or 20
year GOLDSHIELD GUARANTEE covering products,
design and workmanship
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Building with Acoustics in mind

AXTER LIMITED Cliff Road, Ipswich, Suffclk, IP3 OAY
Telephone {0473) 217154 Fax (0473) 232118
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a sound solution
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The MODUL range of windows has been developed |n 8weden to glve an exiremely\\
high standard of acoustic performance. Embodylng first-class . design, quollfy
materials and an excellent standard of craﬂsmanshlp MODUL are the affordable
solution when it comes to noise control.

A

Coupled Sash for superior noise performance

The MODUL coupled-sash conﬁguro’rlor;\ <
permits a technically functional cur—gop to be
incorporated between the mner ‘and outer
glazing units resulfing in merked gains |n \
acoustic insulation. ; Improved Thermol
efficiency and condensohon conTroI are

further benefifs, ond in oddmon The spoce ’ :\i
between the: ‘rwo sashes con be used ’ro 4
occommodcn“e blinds for. further Ilgh’r ond

heat regulo’ﬂon . = 5

Stockholr’s Arlanda - .
International Arport: \\\f,'
<. features 1,150 0
. ,MODUL coupled sash windows ¢
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- “-MOBUL coupled sash SR
i wmdows/used at the Phoenix »; &
i - Park adjacent.. to
Glasgow temational Alrport N k’

‘Noise from traffic at Brightwell
- Court, adjacent to the husy
A2 at Marilesham was
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5 “ coupled sash
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Sampson Windows Limited

< Maitland Road, Lion Bam Business Park,
£ Needham Market, I;]:szmh Suffolk 1P6 B8NS
Fax: (0449) 72291 Tel: (0449) 722922
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Conference and Meeting Reports

Noise In Building Services
Church House Conference Centre, London

15 March 1995

This one-day meeting was organ-
ised by the London Branch and the
Environmental Noise Group. With
the wide range of interests repre-
sented by nearly 50 delegates and
speakers, it is concluded that the
meeting only began to scratch the
surface of many of the residual
noise problems in building services
but nevertheless offered some inter-
esting solutions. It soon became
clear from the paper by Bob Peters
from NESCOT that there is still con-
siderable uncertainty in making
accurate predictions of the acoustic
performance of heating and ven-
filating systems. Research work car-
ried out on the CIBSE and ASHRAE
approach to noise predictions was
illuminatingly backed up by survey
questionnaires which suggest that
although there are substantial inac-
curacies in  estimales, service
designs usually have plenty of mar-
gin in hand for errors. Alan Fry's
description of results obtained from
extensive measurements on a fully
commissioned system at Surrey Uni-
versity tended fo confirm the view.
Where there are noise problems
associated with air moving systems
it appears that the immediate reac-
tion is frequently to blame the fan
manufacturers. Neil Jones desc-
ribed the kind of work which is
done by manufacturers accredited
to carry out work under BS 848
and how installers may take advan-
tage of the information available
which often seems to constitute a
free acoustic consultancy service! It
seems that the vast majority of
cases where problems occur still
originate from inadequate attention
to detail at the installation stage or
simply poor design of the air han-
dling systems. One manufacturer
estimates that the cost o him in free
consultancy to solve such problems
is in excess £100,000 per annum.
Having reasonably well estab-
lished that there is as much art os
science in the design and prediction
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of performance, Neil Jarman drew
our attenfion to the plethora of
international noise criteria includ-
ing NC, NR, PNC and RC. Many
of the criteria trace their origins fo
work by Beranek whose further
observation on application and use
were reported. CIBSE, it seems, are
not proposing fo change from
using NR.

Turning fo practical solutions in
the field, Helen Thornton provided
a fascinaling insight into the prob-
lems and solutions in two very dif-
ferent but highly demanding audi-
toria. Designs for Glyndebourne,
dedicated to one highly specific
purpose, and the Anvil at Basing-
stoke, intended for multi-purpose
applications, showed the success
achieved by close aftention to
detail in the use of isolation, damp-
ing and adequate research prior to
installation.

These two facilities did not use
active noise control which was the
subject of Geoff Leventhall's paper
with its descriptions of the theory
and practical application of the 'new
technology' - wEich he pointed out
has been around for 30 years. The
benefits of noise control work can
rarely be demonstrated at the flick of
a switch. This is the case, however,
with complete building installations
using active noise control for low fre-
quency noise and conventional tech-
niques for high frequency com-
ponents.

The conference finished with @
challenge., John Miller described
progress on the Draft ANC Guide-
lines for the measurement and
assessment of noise from completed
building services installations. He
reported on considerations of issues
ranging from the noise index and
averaging through to measurement
equipment, measurement techniques
and the presentation of results. Any-
one active in building services noise
control should obtain a copy of the
Draft Guidelines and make their
voice heard to the Committee.

John Simson MIOA

Integrating Speech Recognition &
Natural Language Processing Systems

University of Durham
23 March 1995

The theme of this one-day meeting
organised by the Speech Group
and hosted by the Laboratory for
Natural Language Engineering in
the University of Durham was to
explore ways in which research into
speech recognition technology and
natural language processing can be
integrated to produce spoken lan-
guage understanding systems. The
meefing was attended by 29 people
from UK academic and indusirial
sites. Due to late withdrawals only
five papers were presented.

The meeting was opened by Rus-
sell Collingham followed by an
infroduction to the IOA Speech
Group by Briony Williams. The first
talk was given by Steve Young
(CUED)} on the state of the art in
avtomatic speech recognition. He

reviewed the structure of current
continvous speech recognition sys-
tems and summarised the main
developments over the last five
years. He briefly described the
ARPA Resource Management, ATIS
and Wall Street Journal CSR Evalua-
tion. It was demonstrated that if the
trend in performance improvements
is maintained, useable large vocab-
ulary speech recognition systems
will be available very soon. He
pointed out that the challenge to
infegrate them with comparable nat-
vral language understanding capa-
bility is therefore urgent.

Robert Gaizausksa (Sheffield)
then spoke on the state of the art in
natural language understanding sys-
tem from the perspective of building
real systems designed to work on
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real language in the real world. He
gave an overview of several areas
of NLU and presented results for
various systems. He then went on to
describe in detail the ARPA MUC-S
and MUC-6 message under-
standing conferences.

George Demefriou {Leeds) pre-
sented o talk on semantics for
speech by looking at the different
approaches that have been under-
taken and their various problems. A
taxonomy classifying the various
approaches in six main categories
(semantic grammars, semontic net-
works, case-frames, unification-
based, statistical-modelled and con-
nectionist} was presented. Details
were then given of the ongoing
research at Leeds concerning the
clustering of related words {or word
meanings) from  on-line  dic-
tionaries, and similar sets of con-
ceptual {or semantic) tags from
lorge text corpora, fo provide
semantic constraints for the dis-
ambiguation of word-candidate lat-
tices output by s h recognisers.

Valtcho Valtchev (CUED) gave a
talk on using n-grams for large
vocabulary speech recognition. He
described the n-gram approach to
structuring the probabilistic depen-
dencies for words in natural lan-
guage. A practical development

amework was presented, which
allows for the easy creation and
manipulation of complex language
models (LMs) from a very large text
corpus {230 million words). He dlso
discussed the incorporation of ri-
gram and fourgram Ms into the
HTK large vocabulary confinuous
speech recognition system which
achieved state of the art per-
formance in the 1994 ARPA eval-
valion.

The final talk was given by
Gavin Churcher (leeds}) on the
development of o corpus-based
grammar model for use with a com-
mercial continuous speech recogni-
fion package. He decribed the
resulls of experiments with a com-
mercial 'off-the-shelf' continuous
speech recognition system, applied
to the [apparently) restricted
domain of Air Traffic Control for
light gircraft.

Briony Williams MIOA
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Yorkshire &
Humberside Branch

An evening meeting of the branch
was held at Leeds Metropolitan Uni-
versity on Thursday 2nd February.
This was the first meeting of the
branch since 1987 and attracted 18
members with an equal number of
apologies from members in the area
who declared their support for a
regeneration of branch activity. The
President, Alex Burd and the Vice
President for Branches & Groups
were present and expressed support
for the future of the brancﬁ. A
Chair, Secretary, Treasurer and
Committee were slected and it was
agreed that a programme of events
should be devised for the coming
year. The programme will be
printed in the Bulletin,

Two short papers were presented
by Bill Davies and Tim South from
Lleeds Metropolitan University on
research  lopics  currenfly in
progress. Bill Davies's preseniation
addressed the problem of low fre-
quency absorption in auditoria due
to seating, covering both the mod-
eling and theoretical approaches
while Tim South explained his
approach fo measuring absorption
coefficients using the infensity
method. Both papers atiracted a
number of questions and a lively
discussion followed.

Branch Commitiee: Chair: Richard
Scoft, British Steel; Technical Sec-
retary: John Bickerdike, White
Young Consulting Engineers; Treas-
vrer: John Tubby, leeds Environ-
ment Department.Committee Mem-
bers: David Hothersell, University of
Bradford: John Charman, Anti-
Sonics; David Marsh, Larson Davis;
Frank Irving, HSE.

John Bickerdike FIOA

Midlands Branch

The second meeting of the recently
established Midlands Branch of the
IOA was held at the Hillman Lecture
Theatre, Coventry University on the
evening of 29 March 1995.

The audience, which was made
vp of 32 members and non-
members, was addressed by John
Sargent of the Building Research
Establishment on the subject of that
Establishment's research intc low
frequency environmental noise. This
soon had the audience 'humming'
contentedly. However, no one could
trace the precise source of this
'hum'. (I still think it was the chap
from British Gas). John eventually
spoke for well over an hour and this
was followed by a lengthy period of
questions which was a reflection of
how well his presentation was
received and how much interest it
generated.

Many thanks to Coventry Uni-
versity for their hospitality and in
particular to Alan Barr who helped
with the arrangements.

The ad hoc committee which is
currently organising the Midland
Branch intend to arrange two further
evening meefings this year. These
will take place on the 12 July and
on 29 November (details including
speakers and venues will be
announced). At the latter of these
meefings an AGM will be held to
elect an officially mandated com-
mittee. All Midlands Branch mem-
bers are respectfully urged to con-
tinve to actively support the newly
formed branch meetings and 1o
attend if at all possible. Non-
member colleagues with an interest
in any aspect of acousfics will be
more than welcome.

John Hinton MIOA

Keith Rose RIBA FIOA
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Institute Affair

CONTINUING PROFESSIONAL DEVELOPMENT

— UPDATE

Introduction

Members will no doubt have heard of Continuing Pro-
fessional Development from a variety of quarters, but for
those uncertain about the concept, CPD is widely taken to
cover the whole gamut of activities by which an individual
continues his or her professional development throughout
a working lifetime. A CPD scheme is an agreed structure
set in place by an organisation that is designed to encour-
age activities that are oppropriate to the general aims of
CPD. It usually embraces some form of official recognition
of an individual's adherence to the requirements of the
scheme.

The Institute of Acoustics, as an affiliate of the Engi-
neering Council, is obliged to have an acceptable scheme
for its Chartered and Incorporated Engineers operating by
the beginning of 1996. This determines a time scale for
the introduction of a scheme, although the Institute is con-
cerned that this fact should not lead to an in-built empha-
sis fowards engineering.

This article sets out the present views of Council with
the intention of promoting discussion that will help shape
the final document to be published in October of this

year.

Background

Council takes the view that there is nothing fundamentally
innovative in the concept of CPD. It is reasonable to
assume that, at least to some degree, every member of
this Institute enhances his or her personal professional
competence with each action undertaken that contributes
to the completion of a professional task. Indeed, in com-
mon with many others, this insfitution has in its Code of
Conduct for Members a requirement that, in order to con-
tinve in membership, the individual is required to under-
take such activities as he or she considers necessary to
enable them to continve to offer a fully professional ser-
vice to those they serve.

The present Council thinking is that a satisfactory insti-
jution-based CPD scheme should be designed to offer
oppertunities for an individual member to become more
systematic in approach to development than may have
hitherto been the case. Sefting up a scheme primarily
involves consideration of the following points: (i} the
range of activities that are considered valid for the pur-
pose, {ii} a means of evalualing the participation in those
activities and (iii) a standard against which involvement in
these aclivities over a chosen time span is deemed
adequate.

Council considers the Institute has a number of some-
what unusual features that are mostly related to its rel-
atively small size and the fact that the interest areas cover
a wide range of disciplines. It also takes the view that a
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satisfactory CPD scheme will have to take these features
fully into account and the following points have been cen-
tral to Council's deliberations:

(i) @ mandatory scheme in which individuals are removed
from membership for non-conformance would not be
appropriate.

(i) the Institute scheme should essentially offer a service to
members who wish to participate, by supporting rather
than replacing members' own endeavours.

(iii) the same form of scheme may not be appropriate for
all members, partly as a result of differing employment
circumsiances. Some members, for example, may want
formal supervision and recognition of their compliance
with the scheme whilst others may only seek guidance.

(iv) proper account should be taken of the small size of
the Institute from the point of view that many members
reside and work in remote areas, making it difficult for
them to attend organised events.

(v) the costs of the scheme and how it is funded. This will
have to be considered in the light of the benefit it brings
to members.

The Institute's Proposals
The following represents Institute thinking on the pro-
posals ot present.

Except for Chartered and Incorporated Engineers who
are registered through the Institute of Acoustics, the
scheme would be completely voluntary. This means that,
unlike some other institutional schemes, it is neither com-
pulsory nor mandatory, and is intended as a service to
support rather than replace members' normal efforts in
personal development.

Participation would be available at two levels at the
member's own choice. The lower level simply offers guid-
ance ond a form of log book which the member would
complete along the lines offered in the guidance. This is in
essence a form of self-attestation.

The higher or registered level of participation would
involve submitting the log book for inspection by the
Institute, and if satisfactory, the Institute could issve o
certificate or letter of attestation.

For the purpose of quantifying CPD activifies, the Insti-
tute has decided to adopt the notional number of hours as
the basic measure that is interchangeable with the
schemes of most other institutions. The Engineering Coun-
cil suggests that a figure of 35 hours per year is rea-
sonable. The Institute is proposing the adoption of a roll-
ing total of 90 hours over a three year period, with a
minimum of 15 hours in any year, to ollow for career
variations.

Regarding the sorts of acfivities that may be con-
sidered, the range is very wide; as stated above a uni-
fying requirement is that the work must be structured. The
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Engineering Council suggests a variely of activities which
range from the immediately obvious attendance at cours-
es, meetings and conferences through distance learning,
structured reading and research to relevant voluntary
work. Council considers that the Institute scheme should be
based upon a similar view.

It is intended that the guidance notes will suggest a
number of hours for attendance at meetings and confer-
ences of various lengths. The same would apply variously
for work involved in preparing and presenting refer
and non-refereed papers at such meetings, irrespective of
whether they are organised by the Insfitute. With regard
to this latter point, it is possible that the guidance will indi-
cate that a cerfain minimum should be explicitly acoustics
or vibration based.

Although final figures are yet to be settled, the guid-
ance may well suggest that 5 hours be assumed on
account of a one-day meeting, 15 for a three-day confer-
ence and 25 hours for a five-day certificate course with
external examination. Council is aware that the possibil-
ities for members to attend Institute regional or national
meetings and conferences is necessarily limited. One sug-
gestion put forward to overcome this is to follow the lead
offered by other institutions and allow members to opt for
writing a study paper on a relevant topic that can be
assessed by an individual appointed by the Institute for the
purpose.

The importance of personal development beyond the
boundaries of the subject is to be enshrined in the guid-
ance to members. Management skills are an obvious

choice here alongside the likes of markefing and finance.
Equally it is accepted that many courses and conferences
attended by members are organised by bodies other than
the Institute; these would be accepted on the basis of their
relevance.

On the financial side, whilst the Institute sees the move
into CPD as an important one that will both offer an addi-
tional service to those members who wish to participate
and a strengthening of the role of the Institute within the
profession, it is important that the scheme is self-
financing. The true costs of operating the programme,
and hence the charges to participating members, will
only become clear when the final scheme takes shape fol-
lowing discussions with members.

Conclusion

Council's view is that a satisfactory CPD scheme offers an
important contribution to quality assurance in respect of
professional standards and enthusiastically commends the
present outline proposals for careful consideration.

Council is aware that the eventual proposals may
have to be modified as a result of experience so it sees
the initial three years as a pilot scheme.

It is intended that the points set out in this article will
be discussed at branch and group meetings and ot
Acoustics '95 so that Council will be able to give approv-
al to the final scheme in October 1995. If you find you
are unable to be present at any of these meetings, please
address your observations to Sue Bird MIOA via the Insti-

tute office. &

The filter that set the industry
standard: now in its fourth

emo k generation

LIMITED

space-saving 1U case

standard cutoff range 0.01Hz — 99.9kHz

'K’ versions available for 0.001Hz — 9.99kHz
simple front-panel operation

responses from 24dB to 90dB per octave
lowpass or highpass on each channel

three switchable filter shapes

The Kemo VBFB Series of variable filter instruments, now in their
fourth generation, offer two channels of high-performance analogue
fikering in a rack- or bench-mountable enclosure just 1U high.

Int its earlier versions, the VBFS8 set the industry standard as a
reliable, general-purpose instrument for laboratory and industrial
fitering. In its latest incarnation, it is even more versatile, with a range
of filter frequency and characteristic options to suit virtually alf
applications.

@ Registered Trade Mark.

Kemo Ltd., 12 Goodwood Parade, Elmers End,
Beckenham, Kent BR3 3QZ.

Tel: 0181 658 3838. Fax: 0181 658 4084.

pivicion ot Ler crony SPECIALIST
supplies modular infill

systems and ancillaries THERMAL/
worlfinide to fulfill the

ienng eauemens ACOUSTICAL
of all categories of aviation I ILL
SYSTEMS

powerplant test facilities and
industrial gas turbine
installations. Qur concept of
“fibre-engineering” offers the
following advantages:

® fibre-free, labour-saving
“handling and installation

® enhanced acoustical

performance via
composite cores

# enhanced thermal
performance via specialist
facing materials

@ enhanced uniformity with
locational stability

® the ability to “zone” the
system - thermally or
acoustically

® the ability to limit the use
of organic binding agents

® the ability to offer
extended warranties

a cas%

FIBRE ENGINEERING

U.K. Head Office:

Aviation & GT Division

Lancaster Glass Fibre Ltd - |

33 Eurcpa Way Lancaster LA15QP
Fax: (1144 524 64381 -
US.A:

Av & GT Division Lancaster Fibers Inc
2389 N Nage! Court Lake Biuff.

IL 60044-1450

Bax: 708 295 0520

Ttaly:

Div Avio e Turbogas Componit-LGF srl
22070 Cirimido {Como) Italy

via Rimembranze 5

Fax: +39 31 895114
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Engineering Division

Chartered Engineers

Susan Bird started her career at the British Aircraft Cor-
poration Weybridge after obtaining a degree in Applied
Physics from the Lanchester Polytechnic in Coventry. After
3 years working on flyover noise on the BAC 1-11 and
Concorde, and model tests on hush kits for the BAC 1-
11, she moved to the GLC Scientific Services Branch.
Here she worked for 12 years as an acoustic consultant
specialising in building acoustics, environmental noise,
building services noise and other noise problems affect-
ing the capital. After the
demise of the GIC in
1986, she took the oppor-
tunity to work for herself,
setting up Bird Acoustics,
where she has worked
mainly on transportation
noise, building acoustics,
noise for planning pur-
poses and noise induced
hearing loss.

Sue has been active in

the engineering profession,
as President of the Women's Engineering Society from
1991 - 93, and as a member of the Office of Science
and Technology's working group on Women into Sci-
ence Engineering and Technology, which produced its
report in 1994. In 1994 she visited New Zealand to give
an invited lecture on Continuing Professional Develop-
ment at the Conference of the Institute of Professional
Engineers New Zealand. She now chairs the Institute of
Acoustics committee on Continuing Professional Develop-
ment, and is a member of the Chilterns ECRO (Engi-
neering Council Regional Organisation).
Rod Bleach gained a degree in Chemical Engineering
then worked for a period as an industrial engineer in the
glass manufacturing industry. In 1979 he began his
involvement in the noise control field by joining Sound
Attenuators Ltd specialising in industrial noise control.

In 1985 he joined his present employers, now known
as AMEC Process and Energy Ltd, undertaking the acous-
fic design of petro-chemical installations, mainly offshore
production platforms. He is now in his second period
with the company having worked between times with the
now defunct CEGB as an environmental specialist con-
cerned with power stations, fransmission line and wind
turbine noise and then ERM as a senior consultant work-
ing on the environmental assessment of major projects
including surface and underground railways and land
developments. In 1986 he completed an MSc in Noise
and Vibration Control from Heriot Watt University.

He is at present Deputy Chief Safety and Environ-
mental Engineer with AMEC Process and Energy Lid.
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Mick Jenkins graduated in July 1985 with a BSc in Elec-
trical Engineering, and subsequently joined the ISVR to
undertake an MSc in Acoustics and Vibration. On com-
pleting this course of studies, he continued MSc project
work under a three-year research contract, investigating
practical applications and implementations of active
vibration isolation systems. Mount/actuator design and
useful operating regimes for a range of practical systems
were investigated under the guidance of Professors
P ANelson & S J Elliott. As a result of this work, he
authored or co-authored five conference and two journal
papers and his PhD awarded in January 1990.

At this time Mick joined Acoustic Technology Limited
(ATL) as a consulting engineer and gained valuable
experience in a wide range of practical engineering
problems, mainly related to the Oil & Gas, Ministry of
Defence and General Industrial markets.

In 1992 Mick joined British Gas plc and was respon-
sible for establishing noise limits for all capital projects
and ensuring satisfactory detailed acoustic design
through management of detailed design contractors. Dur-
ing this time Mick was also responsible for maintaining
noise & vibration services to the various operational busi-
ness units of British Gas and gained first-hand expe-
rience of British Gas's Exploration and Production, Trans-
mission & Storage and Power Generation operations.

In September 1994, Mick joined the Consents & Envi-
ronment group within Global Gas Power Generation.
The group is responsible for obtaining all consents &
licences necessary for operation of Combined Cycle Gas
Turbine power stations and international gas develop-
ments. He also maintains the responsibility for estab-
lishing noise limits for new capital projects.

Geoff Kerry first became interested in acoustics at school
when he installed and operated a sound reinforcement
system for the drama group. As a student apprentice at
e === Hawker Siddeley Aviation,
he naturally gravitated
towards the noise an
vibration section where he
remained for two years
after graduating from Sal-
| ford University with a
degree in Applied Physics.
i In 1969 he became an
experimental  officer at
Salford and ran the acous-
tic test facilities and was
involved in a number of
research contracts including a study into the effects of
Concorde's supersonic boom and the development of
double glazing for acoustic control. In 1977 he joined a
team studying quarry blast noise and was instrumental in
gefting the meteorological office interested in blast noise
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FROM BOARDROOM TO PLANTROOM

The Noise Control Centre has the answer

Whether it be walls, floors, ceilings or the need £
to control noise from mechanical services, there s ‘ 4
will be a product, or combination of products,

within The Noise Control Centre’s comprehensive
range of noise control materials and systems that
will provide the solution.

Acoustic Wall Treatments:

PHONOTRACK, - Stretched
i ] fabric system offering a range of

if 9\{ acoustic performances and in a wide selection of
b © 4| fabric colours and textures.

PHONOPANEL, - preformed acoustic panels with
complementary fabric coverings to PhonoTrack

PHOMNOROC, - Quartz granule tiles with glass
q fibre core. Tiles that take tough treatment but
£ | often chosen purely for their design gualities.

PHONOCOQTE, - Spray applied acoustic system
with textured or ‘plaster’ finish.

At

%1 Vibration Isolation:

PHONOFLOOR, - A series of isolation battens,
strips and decking to cater for the widest variety
of residential flooring situations.

C.D.M., - Professionally designed and engineered,
high performance noise and vibration isolation
systems for building and industry.

T A Yl Acoustic Ceiling Treatments:

; PHONOTILE, - Specialist ‘lay-in’ tiles for high
- e acoustic efficiency, designed to complement the
PhonoTrack and PhonoPanel fabric wall systems.

Ep M SOUND-PRUF, - Spray applied insulation. Quick,
efficient, and quoted as being the most
responsible product made from recycled materials
available today.

Also available are Hygienic ceilings, Melatech tiles
(Melatiles) ..and many others.

T R, P
The Noise Control Centre's range of materials for
control of noise from mechanical services is
extensive, including:- duct lagging, barrier mats,
foams and absorbers, curtain wall and roof panel
damping. The Noise Control Centre's team of
qualified engineers are on hand to advise on the
resolution of any noise control situation and will
stay with the project from conception to
completion.

Call us today - No-One knows
noise control materials better
than us.

e NJOISE e
CONTROL
CENTRL J) [

THE NOISE CONTROL CENTRE, ARCHITECTURE AND BUILDING SERVICES DIVISION,

CHARLES HOUSE, TOUTLEY RD, WOKINGHAM, BERKS. RG41 1QN. TEL: 01734 774212. FAX: 01734 772536
SAXBY ROAD, MELTON MOWBRAY, LEICESTERSHIRE, LE13 1BP. TEL: 01664 60203 FAX: 01664 480577
CASTLE BUILDINGS, TELEGRAPH ROAD, HESWALL, WIRRAL L60 7SE. TEL: 0151 342 6293 FAX: 0151 342 7902
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propagation. This led subsequently to the team working
for the Ministry of Defence which has resulted in the
development of the impulse noise propagation prediction
model now used as standard on UK firing ranges. Geoff
has been responsible for developing instrumentation and
techniques for measuring and monitoring impulse noise
and he is the UK representative on a number of ISO and
NATO committees. He is currently involved in research
contracts for both the US Army and the Norwegian
Defence Forces.

When the Acoustics Department moved buildings in
1985/6 he took on the job of redesigning and super-
vising the installation of the new test facilities and more
recently he organised a successful application for
NAMAS accreditation. He was a founder member of the
NW branch of the Institute and organised the spring con-
ferences in 1986 and 1994. He has been an active
Council Member of the Institute since 1984. In 1985 he
became Vice President responsible for Groups and
Branches and in 1990 was appointed to the post of Hon-
orary Treasurer.

Bernadette Mckell's involvement in acoustics began as
an Environmental Health Officer. After completion of her
BS¢ Honours degree in Environmental Health at Strath-
clyde University in 1980, she worked with a Local
Authority and in 1984, while working in local govern-
ment, undertook the MSc in Acoustics, Vibration and
Noise Acoustics at the Heriot Watt University. The award
of the MSc in 1986 coincided with her joining the Robin
" ‘ Mackenzie Partnership as
| Associate Partner where
she gained very broad
experience all aspects of

the  Partnership's  con-
sultancy work.

Bernadette was

% appointed Partner  with

| Robin Mackenzie Partner-
ship in 1989 and while
progressing her  con-
sultancy career was also
T involved in research in
building acoustics at the Heriot-Watt University, initially
on an SERC scholarship and then as a part-time research
assistant. The work undertaken during this period on the
development of a screening test to determine the impact
sound insulation of floors led to the award of the Degree
of Doctor of Philosophy by the Faculty of Engineering in
1991,

Since the completion of her PhD she has remained
actively involved in all aspects of building and environ-
mental acoustics with particular emphasis on environ-
mental assessments. She also acts as an expert witness
and lectures on the post graduate Occupational Health
and Safety course in the University of Strathclyde.

Andy Moorhouse was interested in acoustics from an
early age and at school pursued music and sciences with
equal interest. He studied Mechanical Engineering at
Nottingham University, graduating with a first class hon-
ours degree in 1982, and subsequently went on fo GEC's
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Engineering Research Centre in Leicester to work in struc-
tural and dynamic analysis.

In 1985 he joined Barry Gibbs's team at Liverpool
University and, after three years development of practical
techniques for siructure-borne sound prediction was
awarded a PhD. There followed four years at Sound
Research Laboratories' (SRL) Northern Office where he
was involved in a very wide variety of acoustics con-
sultancy work, as diverse as in-flight testing of aircraft PA
systems, teaching noise control fo safety officers, quarry
blasting etc. During 1991 and 1992 he was responsible

seqmemmen for SRL's development in
the North East.

He has been Examiner
for the Noise Control Engi-
neering Module of the IOA
Diploma since 1991, and
is currently continuing his

research into  structure-
| borne sound at Liverpool
University Acoustics

Research Unit. Andy con-
tinves fo be an active musi-
cian and for the last two
years has been advising on the acoustics of the soon to
be completed Liverpool Institute of Performing Arts (also
know as the 'Paul McCartney Fame School') calling on
both his scientific and musical backgrounds. In the future
he will be further developing techniques in structure-
borne sound and has recently been awarded a contract
to advise the INRS (French equivalent of our HSE) as part
of their 'vibro-acoustics' programme to reduce machinery
noise.
Abigail Stinson spent three years working for Johnson
Matthey, the precious metals and chemicals company,
after completing a BSc in Aeronautical Engineering at
Southampton University in 1987. Abi was engaged in
numerous research projects at Johnson Matthey's Tech-
nology Centre where the sound engineering design expe-
rience she gained has proved invaluable throughout her
subsequent career.

In 1990 Abi joined the Environmental Division of
Frank Graham Consulting Engineers becoming involved

' primarily in the environ-

mental noise and air qual-
ity appraisal of major
trunk road schemes along
with the design and spec-
ification of noise mitigation
measures. Abi's role also
frequently involved assess-
ing and advising on the
control of construction site
noise. She completed a
Diploma in Acoustics and
Noise Control in 1992.

Abi moved to Wimpey Environmental as a Senior
Acoustics Engineer early in 1994 and is involved with all
aspects of environmental acoustics including environ-
mental noise impact assessment, noise control and pro-
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viding evidence as expert witness. Her current work

involves the appraisal of highway schemes and giving \! < This Castle GA121 Sound
\

acoustic engineering advice on the design of housing

developments, mineral working and landfill operations. Level Meter can select the
Incorporated Engineers | . ;

Paul Cl!::k started hisgcareer in the construction industry "ght ear prOteCtlon for
studying for his HNC Building Construction after spending i

specific environment
to protect the
workforce from
deafness.

two years at college on an OND Building course. He has
worked both in the private sector and public service and
has been involved in a variety of noise surveys and pro-
jects over some fifteen years.

In 1980 he completed his Diploma in air pollution and
has been a Member of the Royal Society ot Health ever
since. He has been a
Member of the Institute of
Acoustics :ciincv;-,h ]984,1}10\/- ;
in 5 e Diploma S
oxid s beatvoporded e GBS
Certificate in  Workplace
Noise Assessment.

Simply take an automatic
Currently b i« | octave band ‘snapshot

employed by Test Valley with the unique 65121 .
Borough Council's Noise | and scroll through its built
Control Section in the Envi- in HPD library of up to 500
ronmental Health Depart- | Hearing Protection
ment as the noise control Devices filed in
technician. This involves a wide variety of functions, pri- | manufacturer groups to
marily surveys with respect to planning applications, | find which ones suit your
industrial, commercial, sport cf\d entertainment noise con- specific problem. Print out
trol as well as routine noise and po||uhon related ,
Ty the results graphically t_o
Peter George started his working life as a technician . show the octave plot with
apprentice and gained his HNC in Mechanical Engi- | the chosen HPD
neering at Cornwall College in 1970 and has been | attenuation overlaid, ideal
employed in the manufacture of equipment for the Mining | for incorporating into
and Construction Industry throughout his 30-year career. reports.

His current employer is Compair Holman (part of the
Siebe group of companies)

and is based in Cornwall The GA121 also performs all the other industrial
Where he 1S responSIbIe for

the development of all the safety measurements you would wish to do and all at

products produced at this a very competitive price.
manufacturing site.

In 1980 he obtained
the Institute of Acoustics for more information, a quotation or a demonstration

Diploma after, again, stud- call Castle today
ying at the Cornwall

College.

He is active in the
> b measurement and noise
reduction of all types of equipment, especially com-

Simple isn’t it?

pressors and hand held pneumatic tools. The vibration
aspects of the hand tools produced is now considered to CA srl E
be an important area of his responsibilities. Castle Associates Limited

Salter Road, Scarborough
North Yorkshire YO11 3UZ

Tel: 01723 584250 Fax: 01723 583728
lan M Benson and Peter R Hobbs were also registered
as |ncorporq[ed Engineers DG A COMPANY WORTH LlSTENlNG TO

58 Acoustics Bulletin March / April 1995




Hansard

12 December 1994

Noise Pollution

Mr Vaz: To ask the Secretary of State for Transport if he
will make a statement concerning potential similar cases
arising from building the A46-A47 link road and the
eastern district distribution road in Leicester following the
recent Court of Appeal decision to dllow Colonel David
Owen full compensation for the noise blight which has
devalued his home; and what assessment he has made of
the effects of potential claims for blight and the rise in
costs on the continued viability of the A46-A47 link road
and the EDDR.

Mr Watts: The right to compensation where an interest in
land is depreciated by noise from the use of a new or
improved highway is set out in part 1 of the Land Com-
pensation Act 1973. In addition section 246 of the High-
woys Act 1980 provides highway authorities with a dis-
crefionary power to acquire by agreement land to
mitigate the adverse effects of consiructing or improving a
highway.

The A46-A47 link road and the EDDR are roads for
which Leicestershire county council is the highway author-
ity. | am advised that the county council does not exercise
its discretionary powrs in respect of the purchase of prop-
erties. Information about the cost of these local road
schemes can be obtained from the county council.

12 Janvary 1995

Road Noise

Mr David Howell: To ask the Secretary of State for Trans-
port if he will list his Department's current obligations
relating to road noise arising from the construction of
new trunk roads.

Mr Watts; This is an operational matter for the Highways
Agency. | have asked the chief executive to write fo my
right hon. Friend.

Letter from Lawrie Haynes to Mr David Howell, dated 12
January 1995:

As you know, since the creation of the Highways Agency, it falls
to me as Chief Executive to write 1o MPs who have tabled
questions on matters which relate fo operational matters of the
Agency.

The Noise Insulation Regulations 1975 require highway
authorities to carry out or pay gront towards the cost of
insulation of qualifying residential property against kraffic noise
arising from the use of new or altered roads. Dwellings, or other
buildings used for residential purposes, within 300 mefres of a
new or allered road are eligible for insulation if it is calculated
that within 15 years of opening the noise level will increase by
1 dB to o level of at least 68 dB.

The Regulations also allow highway authorities discrefion to
carry out or pay grant fowards the cost of insulation of
residential property against noise arising from the construction
of new or altered roads.

Mr David Howell: To ask the Secretary of State for Trans-
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port {1) what decibel readings his departmental officials
are receiving from within 300 m of the A3 in the region
of Ash Grove, Guildford;

(2) what decibel readings his departmental officials are
receiving from within 300 m of the A3 in the region of
Weston Road, Guildford;

(3) what decibel readings his deparimental officials are
receiving from within 300 m of the A3 in the region of
Burpham and Abbotswood.

Mr Watts: These are operational matters for the High-
ways Agency. | have asked the chief executive to write to
my right hon. Friend.

Letter from Lawrie Haynes to Mr David Howell, dated 12
Janvary 1995:

| have been asked to reply to your recent Parliamentary
Questions asking what decibel readings we are receiving from
within 300 metres of the A3 at severdl locations within
Guildford.

There is no general monitoring by the Agency of noise levels on
the trunk road network and | regret, therefore, that the
information you require is not available.

You know that the section of A3 which passes Ash Grove,
Weston Road and Abbotswood {and Burpham) is a post 1969
road. It forms part of the A3 Burpham to ladymead scheme
which opened to traffic in 1981, In his letter of 23 November,
Dr Mawhinney explained that the obligafions placed on the
Department of Transport by the Land Compensation Act 1973
and associated regulations, both in terms of the noise mitigation
measures and compensation for depreciation in the valve of
property caused by noise, were fully discharged in respect of
that scheme. He also explained in some detail why existing
unaltered roads in this category could not be reassessed and
relreated for noise mitigation.

It follows that no purpose would be served in taking noise
measurements along this section of the A3.

18 January

Noise Working Party

Mr Simon Hughes: To ask the Secretary of State for the
Environment when he expects the working party on noise
to complete its work; if it will take evidence; and in what
form it will publish its conclusions.

Mr Atkins: The working parly expects o complete its
review shortly, and | intend to consult extensively on its
conclusions and recommendations.

Mr Hughes: That answer is welcome. | believe, however,

that the working party is composed of officials from the

Home Office and other Departments, the police and local
government; out there, the public want their shout on the
issue. | consider that the public take a much harder line
than officials on the need to be tough on noise makers.
Will the Minister guarantee that they will have their say,
and that their views will prevail rather than those of
enforcement agencies which often want an easy life?

Mr Atkins: | am grateful for the hon. Genfleman's sup-
port. He will know of the compaign being run by The Mail
on Sunday and the responses - more than 30,000 - that it
has received; it is welcome that the newspaper has taken
such a public interest in the issue.

We have sought the advice not only of the Departments to
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/ACOUSTIC APPOINTMENTS

—5SRL —

Sound Research Laboratories, one of the largest
independent, acoustic consullancies is looking for
further staff to continue its growth. SRL offers
consultancy and testing services related to
architectural, building services, industrial and
cnvironmental activities. There are several posts on
ofler, thesc are

Laboratory Manager (designate). Based in Suffolk
and responsible for

¢+ The day-to-day operation of an acoustic test
laboratory with a staff of three,

*+ Marketing and sclling both the internal and
external capabilities of (he laboratory

¢+ Maintenance and development of NAMAS
Accreditation

¢ Profit responsibility

¢ Client liaison

Senior Consultant; Based in Manchester or East
Kilbride requiring

¢+ Knowledge of engineering and industry

* Appropriate  engineering degree  and/or
membership of a professional body

*+ Experience in noise and vibration consultancy

*  Ability to sell company and own abilities

Acoustic Consultants and Technicians: Based in
London, Suffolk or Manchester

+ Degree or Diploma in acoustics or related
subject

* Some experience in an acoustic or related field

* Desire to work in a commercial environment

SRL is an equal opportunities employer and is a 'no
smoking' company. All candidates should have a
clean driving licence.

Applicattons should be addressed to:-

M JEVERY

Managing Director

Sound Research Laboratories Ltd
Holbrook House

Little Waldingficld

Sudbury CO10 0TH

which the hon. Gentleman refers but of others, including
environmental health officers, who are very much in the
front line. | hope that the hon. Gentleman will welcome
the conclusions of the working party, which will report in
the not too distant future. | am only too aware of the
problems of noise, not only in urban but in rural areas,
and | intend to do something cbout them.

24 January

Noise Pollution

Mr Evennett: To ask the Secretary of State for the Environ-
ment when he expects to be able to bring forward pro-
posals to address the problems of noise pollution and
noise nulsance.

Mr Atkins: Local authorities have a range of powers o
prevent or abate noise nuisance from premises and from
vehicles, machinery and equipment in the street. An infer-
departmental working party was set up in Oclober last
year to review the current conirols over neighbour noise
and fo investigate options for swifter remedies. The work-
ing party expects to complete its review shortly and |
intend to consult Rully on its conclusions and
recommendations.

26 January

Airports [Noise Nuisance)

Mr Jim Cunningham: To ask the Secretary of State for
Transport if he will make a statement on the criteria for
grants in respect of noise nuisance to people living near
airports, with particular reference to (a) Coventry and (b}
Birmingham.

Mr Norris (holding answer 24 January 1995): My right
hon. Friend may lay down criteria for noise insulation
grants for airports designated for the purposes of section
79 of the Civil Aviation Act 1982. The only airports so
designated are Heathrow and Gatwick. At other airports,
provision of noise insulation is at the discretion of the
local airport management or may be the subject of plan-
ning conditions.

There have been various noise insulation schemes at Birm-
ingham, but none at Coventry.

The boundary of the present scheme at Birmingham,
which has been implemented in phases, was published in
1991. It is bosed on 66 Leq —16 hour — daytime aircraft
noise exposure contour. The scheme provides grants for
noise insulation to specified standards in up to three hab-
itable rooms. The grants are subject to a cost limit of
£1,600 plus YAT per dwelling and are paid by the oper-
ator of the airport.

1 February 1995

Noise Pollution

Mr Gordon Prentice: To ask the Secretary of State for the
Environment what steps he is taking to encourage local
avthorities fo give higher priority to tackling noise
pollution.

Sir Paul Beresford: Local authorities have a wide range of
powers to tackle noise pollufion from premises and from
vehicles, machinery equipment in the street. In response to
rising numbers of complaints about noise an increasing
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number of authorities have introduced 24-hour noise
complaint services but this is a matter for each authority
to decide on the basis of local priorifies and needs. An
inter-departmental working party was set up in October
last year to review the controls over neighbour noise and
fo investigate options for swifter remedies. The working
party expects to complefe its review shortly and | intend
to consult fully on its conclusions and recommendations.
Mr Gordon Prentice: To ask the Secretary of State for the
Environment how many (a) successful and (b) unsuccess-
ful prosecutions have been brought for noise nuisance
for each year since 1979.

Sir Paul Beresford: The numbers of prosecutions and
convictions for noise nuisance in England and Wales for
each year since 1979 are as shown in the table. Figures
are not yet available for 1993-4.

Noise nuisance prosecutions and convictions
Prosecutions Convictions

1979 245 144
1980 240 171
1981 269 249
1982 263 205
1983-84 495 332
1984-85 355 298
1985-86 318 251
1986-87 430 342
1987-88 404 322
1988-89 446 418
1989-90 284 233
1990-91 559 465
1991-92 367 310
1992-93 416 343

Source: Chartered Institute of Environmental Health.

21 March 1995

Neighbour Noise

Mr Bill Michie: To ask the Secretary of State for the Envi-
ronment what further progress has been made regarding
the working party looking into noise from neighbours;
and if he will moke a statement.

Sir Paul Beresford: The working party has completed its
review of the effectiveness of current neighbour noise
controls. We hope to consult in the near future on its
conclusions and recommendations.

27 March 1995

Neighbour Noise

Mr Evennett: To ask the Secretary of State for the envi-
ronment what plans are there to deal with neighbour
noise. Mr Atkins: Inconsiderate noisy neighbours can
cause extreme distress and suffering to many. My con-
cern about the steeply rising complaints about domestic
noise and the effectiveness of the current legislation to
deal with these problems resulted in the formation last
October of a working party to review the situation.

| am today placing in the Library of the House and pub-
lishing a consultation paper which sets out the conclu-
sions and recommendations of the working pariy. The
key recommendations are:
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THE ASSOCIATION OF NOISE CONSULTANTS

6 TRAP ROAD, GUILDEN MORDEN, NR. ROYSTON, HERTS. SG8 QJE TEL: 01763 852958

Membership of the Association is open to bona fide
consultancy practices able to demonstrate fo the
satisfaction of the Association's Council that the
necessary professional and technical competence is
available, that a satisfactory standard and continuity of
service and staff is maintained and that there is no significant
interest in acoustical products. Members are required to
carry a minimum level of professional indemnity insurance,
and to abide by the Association's Code of Ethics.

Current Members

Acoustical Investigation & Research Organisation Etd
Acoustics, Energy & Noise Controf
Alan Saunders Associates
Anthony Best Dynamics Ltd
APT Acoustics
Ashdown Environmental Ltd
Aspinwall & Company Ltd
W S Atkins Engineering Sciences
BCL Acoustic Services
BDP Acoustics Ltd
Bickerdike Allen Partners
Bird Acoustics
Civil Engineering Dynamics Ltd
Commins Partnership
Conrad Acoustics
DnV Technica Ltd
Entec Cremer & Warner
Environmental Resources Management
Fleming & Barron
Hann Tucker Associates
Hepworth Acoustics Ltd
W A Hines & Partners
ISVR Consultancy Services
john Miller, Acoustic Consultant
JSP Consultants
Kelston Consultants
Ken Dibble Acoustics
McLaren Ward and Partners
Michael E House FIOA MBAC
Mair, Hands & Associates
Noise Advisory Services
Noise & Vibration Engineering Ltd
Oscar Fabar Acoustics
Philip Dunbavin Acoustics Ltd
Rupert Taylor FICA
Sandy Brown Associates
Sharps Redmore Partnership
Sound Research Laboratories Ltd
Spectrum Acoustic Consultants Ltd
TB V Science
The Equus Partnership
The Walker Beak Mason Partnership
Tim Smith Acoustics
Travers Morgan Environment
Dr H P Verhas
vibronoise Ltd
Wimpey Environmental Ltd
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— Good practice guidance should be made available to
local authorities on the management of noise services.
- Local authorities should be encouraged to provide infor-
mation to residents about their authority's noise com-
El:ints service and to increase public awareness of neigh-
ur noise issues. Government should consider
supporting publicity initiatives fo increase awareness of
what consfitutes unacceptable noise.
Consideration should be given to issuing general guid-
ance on the sorts of noise problems which might con-
stitute a statutory nuisance.
~ Local authorities should be encouraged to provide ser-
vices which respond to complaints outside working hours
wherever such services are required.
- ltocal authorities should be encouraged fo establish
streamlined local arrangements for obiaining warrants to
enter domestic premises to temporarily confiscate noise-
making equipment or silence intruder alarms.
— A code of good practice should be issued jointly by the
professional representative bodies to police forces and
local authorities to encourage effective local arrange-
ments for dealing with noise complaints
- A specific power of temporary confiscation of noise-
making equipment — to provide a stronger legal base for
existing practice — should be introduced, with the power
for local authorities to levy an administration charge for
its return.
— Local authorities should be encouraged to seek, where
appropriate, deprivation orders for the permanent con-
fiscaion of noise-making  equipment  following
proseculion.
~ Consideration should be given to the creation of a ¢rim-
inal offence, separate to the statutory nuisance regime, to
apply to night fime neighbour noise disturbance.
The paper invites comments in particular on the opfions
for creating a new criminal of&nce, including a direct
noise offence based on the World Health Organisation
guidelines of 35 dB(A} for acceptable indoor night noise
levels. Such an offence has the potential to provide a
swifter remedy than the current statutory nuisance regime
for some of the most disturbing neighbour noise
problems.
Copies of the consultation paper are being sent fo all dis-
trict, borough and island councils in England, Wales and
Scotland, representative bodies for local authorities and
the police, voluntary noise groups and a wide variety of
other organisations. The consultation period lasts until 30
June.
Wherever possible, attempis should be made to resolve
problems informally. However, it is vital that effective leg-
islation is in place to deal with situations where a formal
remedy is the correct course,
| am grateful to the working party for producing what |
believe is a worthwhile package of proposals which, if
implemented, will strengthen current neighbour noise con-
trols, improve the management of local-authority noise
services and improve licison between local authorities
and the Police.

Extracts provided by Rupert Taylor FIOA
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Transactions from Russia: Noise and Vibration

Institute of Marine Engineers, 32pp, 1995.

ISBN 0-907206-58-1 Cost: £12.50 from

IME, 76 Mark Lane, London EC3R 7JN

This rather unusual booklet from the Institute of Marine
Engineers is a result of an agreement between IME and
the Central Shipbuilding Research Institute of Economics
{sic) of St Petersburg.

It conkains a franslation of a number of brief articles
on sound and vibration authored by members of CSRI.
The nature of the articles is generally a review of the rel-
evant subject, which in some cases is at a textbook level
whilst in others is at the fronfiers of research. The tifles of
the eight articles are as follows:

1 Principles of Vibration Isolation for Shipboard

Machinery
2 Acoustic Design of Ship Structure
3 Low Frequency Resonance Sound Absorbers
4 Opfimisation of Sound Insulating Consiruction

Elements
5 A Determination of Enclosure Soundproofing Capa-

bility Using the Principle of Reversibility
6 Accuracy and Reliability of Soundproofing Measure-

ments and Calculations
7 Technical and Economic Optimisation Principles for

Setting Standards for Noise in Ships
8 Economic Aspects of Noise Reduction in Ships
Article 1 is rather basic vibration theory. Arficle 2 is a
perceplive and interesting account of soundproofing in
ships which, in particular, clearly demonstrates how cost-
effective it is to take account of acoustics at the design
stage rather than later. Article 3 concerns the design of
perforated sheet tile absorbers of the Helmholtz resonator

e.
Article 4 makes rather extravagant claims for an
optimisation algorithm for multi-layered soundproofing
elements with only minimal experimental confirmation.
Article 5 is the shortest piece involving five avthors that |
have seen for some time and appears to be rather basic
acoustics.

Article 6 is a significant contribution on the reliability
of soundproofing predictions and measurements and is, |
believe, a valuable and original coniribution.

Articdes 7 and 8 are both essays on the cost-
effectiveness of noise control measures in relation to ¢ri-
teria for noise control such as standards, codes of prac-
tice and guidelines to good practice. Both articles are
interesting and perhaps expressed in a new way or new
context, but add litle to principles which are already well
understood.

Insufficient attention has been paid to good trans-
lation. It seems that a native English speaker has worked
on the translations so that the grammar and style is quite
good, even attractive. However, this person does not
appear to know the relevant technical terms so that in
some places an odd term used can be recognised
whereas in others it cannot, for example:
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REV/\C® DEDPAN®

IF YOU'RE TALKING NOISE CONTROL
WHO'S SUPPLYING YOU WITH MATERIAL?

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

¥

Our extensive product range is sold under the tradenames:-

REVAC® - Noise Barrier Mats for Acoustic Insulation
DEDPAN® - Vibration Damping Sheet and Compound for Structural Vibrations

We also welcome the o;l)(portumty to discuss new business opportunities where our
specialist materials know-how can be applied effectively and economically

If you buy, speafy or supply Noise Conirol Materials, contact:

—_] WARDLE STOREYS PLC, DURBAR Mill
E—r HEREFORD ROAD, BLACKBURN BB1 3JU
E= == TFL 01254 583825 FAX. 01254 681708

a I R O Consultants & Testing in
Acoustics & Noise Control
NAMAS TESTING Laboratory No.0483

Over 35 years Experience

AT

AITRO

\_ I e

‘f.,__i = —— —

ACOUSTICAL INVESTIGATION &
RESEARCH ORGANISATION L'TD

)

H

Duxons Turn, Maylands Avenue, Hemel Hempstead, Herts. HP2 4SB Tel: 01442 247146
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Recognisable elevated noise = high level of noise. Prin-
ciple of Reversibility = Principle of Reciprocity. Stafic sub-
sidence = static deflection. Roundabout paths = flanking
path. Unrecognisable shell impedance = 2 Two-bond
shift-turn vibration = 2 exhaustion = some unknown math-
ematical process, possibly iteration or opfimisation?

In summary, several of the articles in this booklet are
challenging and interesting and for this reason alone it is
worth the relatively small outlay required. The standard

of presentation is excellent.
A J Pretlove FIOA

Noise Control: Sourcebook 9

information and Library Service

Institution of Mechanical Engineers, 1994, 245pp

ISBN 0 85298 941 5 £32.00

This sourcebook is intended to provide a selection of rel-
evant sources of essential information for anyone inter-
ested in noise and noise control. As part of the infro-
duction it states that it confains noise control information
listing useful sources of information under a variety of
headings and also noise control references of over 400
extracts and details of recently published material.

If the sourcebook had gone even halfway to achieving
the above objectives, it would become a very usehil
source of reference data. In the compilers' desire to cram
a wide range of data and references into one single book
it has ended up as a mish mash of information with no
clear direction as to what the end product should have
been. It is very much like the 'curate's egg' in that it is
good in parts.

The lists of abstracts, indexes, journals and databases
are particularly useful and it is unlikely that any mean-
ingful entries have been missed and it certainly serves as
a useful start for those involved in research or literature
reviews relating to noise control. Similarly the sections
detailing university and short-term courses appear to be
reasonably comprehensive, however, it is a great pity
that telephone numbers for all of the contacts were not
provided.

The section on software and software suppliers is
alarmingly short on information and whilst the compilers
may consider that there are very few suppliers it is nev-
ertheless surprising that they have not included ENM or
Soundplan. Both of these predictive models are used for
noise source modelling in the UK. Perhaps, confacting
some of the larger environmental consultancies or teach-
ing establishments would have provided the necessary
information sources, not least the perusal of our very own
Acoustics Bulletin or contact with the Institute would have
revealed some useful contacts or information.

The section dealing with standards {eg British Stan-
dards, 1SO, DIN etc) is particularly disappointing. Whilst
providing a listing and summary of some 47 standards it
has failed to include many important standards. For
instance, whilst listing BS 2750 : Part 8 which relates to
transmitted impact noise in buildings, there is no mention
to the other parts of the standard particularly Part 4
which must be equally important as it relates to airborne
sound transmission through walls. Elsewhere in this sec-
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Publications

tion the reader will find references to active noise reduc-
tion systems for the MH-53 Aircraft. It would seem that if
it is obscure or likely to be of interest to a very small per-
centage of the potential readers of the source book then
there is o good chance it will be listed here.

Finally, in the second half of the sourcebook are listed
the Noise Control References. Careful reading of this sec-
tion will reveal many useful references with quite useful
summaries of the contents. However, it is nevertheless dis-
appointing to find many obscure references which are
unlikely to be of anything more than superficial or curios-
ity interest and no references to the Proceedings of the
Institute of Acoustics.

In conclusion, this sourcebook is of limited use to
established acousticians although it may prove o useful
starter to those who are new to the subject of noise con-
trol. On a final note, my copy was so poorly bound that it
fell apart = perhaps it should have been published in
looseleaf format or provided on computer disk.

Graham A Parry MIOA

Notes on Sound Absorption Technology

V Ingard

Noise Control Foundation, PO Box 2469, Poughkeepsie,
New York 12603, USA, 384 pages

ISBN 0 931784 28 X $88

This book written by Professor Ingard, a Rayleigh Medal-
list of the Institute of Acoustics, is an exposition of the
acouslic absorbing properties of materials and of design
using such materials. The design analyses are supported
by the provision of accompanying software which closely
mirrors the analysis in the book. The sofiware is directl
executable from MS-DOS on a PC and provides bof
graphical output and the corresponding ASCII data files.

The details of the appropriate subject matter covered
in the book are as follows:
~ The acoustical properties of flow-resistive screens.

— The effects of viscosity and heat conduction on sound

propagation.

- Design of multi-layer sound absorbers, including non-

uniform absorber spacing.

— The properties of flexible porous sound absorbers,

including open and closed cell materials.

— The effects of perforated facings and wire screens on

the properties of sound absorptive materials.

— Attenuation in lined ducis.

— Resonator design, including scattering and absorption

cross-section,

— Sound absorption in wind tunnels and the interactions

between shock waves and flexible porous layers.

- Characteristics of sound absorptive materials, including

a new apparatus for measurement of flow resistance and
e measurement of complex modulus for compressible

absorptive materials.

The one minor drawback is the lack of an index. The
book and its software are a useful database for any
acoustical engineers involved in the specification of
acoustically absorptive materials for rooms and duct sys-

tems with flow and, as such, is highly recommended.
A J Pretlove FIDA <
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INTRODUCING . ..

. . .THE REAL
TIME SOLUTION
TO PRODUCT
NOISE TESTING!

A CEL REAL TIME SOUND LEVEL
ANALYSER PROVIDING . . .
SPEED

Unrivalled speed with simultaneous,

1 Real-Time measurements, automatic data
»" storage and the ability to save set up routines
for the rapid commencement of regular
acoustic checks.

POWER

The ultimate in data processing and storage
with the power of multiple lap-top

computers and a massive memory
-in a HAND-HELD
INSTRUMENT.

CHOICE

Maximum effectiveness with 12
models offering choice of
frequency, broad band, event, profile,
fastore, reverberation time modes, instrument
types, accessories and software.

A B
I

LAn:zm 2 w3 S 5050 &
[16:25:19 1 1] %SUN

FLEXIBILITY

CEL analysers can be upgraded, in stages, at
any time to contain all of the features found in the
" top of the range model. Features like Octave or
Octave and Third Octave Band, Fastore and Building Acoustics
measurement modes are added swiftly — without hardware

changes.

“. .. avery versatile instrument, far more powerful

than originally envisaged.”
Steve Peliza - Kelston Consultants

CEL INSTRUMENTS LTD
35-37 Bury Mead Road
Hitchin, Herts 5G5 1RT England
Tel: 01462 422411 Fax: 01462 422511

N N B B RN B B

AOUIETLIFE

IRREL /‘

FOA/M-LEJA/D-FOAM SOUND BARRIER

| NOISE CONTROL MATERIAL |

CAN ACHIEVE 40-50 DECIBEL REDUICTIONS
| | | | I I 1

!
Extensive range ex-stock p
Self-adhesive backing | gl

Clean & simple to apply

Die-cut to your drawings
' 1

FERGUSON I

T|IM|PSUN'II'

| |
[—  FERGUSON & TIMPSON LIMITED, 5 ATHOLL AVENUE, HILLINGTON, ~ —p-
GLASGOW G52 4UA. TELEX: 77108, TEL: 0141-882 4651. FAX: 0141-810 3402,
BRANGH OFFICES AT: LONDON, BIRMINGHAM, HULL, LIVERPOOL

T 1 1 1 ! 1 LI 1 1

Institute of Sound and Vibration Research

Research Fellow

A Research Fellow is required for a European Community-
funded project on the active control of structural
vibration,

You should have experience in vibration analysis and/or
active control, ideally to post-doctoral level. This is a
collaborative project with research laboratories and
industry in France, Italy and Denmark, and the post would
involve co-ordination and trave! between the partners.

Salary will be in the range £16,19] - £20,953 per annum.

Applicants should send a full curriculum vitae

{3 copies from UK applicants and | from overseas),
including the names and addresses of three
referees to the Personnel Department (R), at the
address below, telephone (01703) 592750 by no
later than 8 May 1995. Please quote reference
number RI296/ACOU.

Working for equal opportunities

Unijvers ity ﬂ:::;z:y of Scuthampton

of Southampton | scuthampten 5017 18
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News from the Industry

New Products

CASTLE ASSOCIATES

Weatherproof Noise Kit

AcSOFT
The X-YS Foamily of PC Based
Analyzers
Ziegler Instruments has introduced @
new suite of software to enhance the
established X-YS family of PC-based
dynamic signal analyzers, at the
same time uprating the signal pro-
cessing power of the hardware plat-
form. New introductions for 1995
include software for modal analysis,
structural animation and acoustic
analysis, including sound power
determination using infensity, in
accordance with EC legislation on
machinery noise radiation. Moda-
lys-Expert has been developed in
co-operafion with Imperial College
London, and offers advanced modal
analysis of complex structures, with
some unique data verification tools.
Animatys is a Windowspy based
package using time or frequency
domain data to animate structures
off-line or in realtime, based on
either modal or operational deflec-
tion shape data. The final new
application is Akustalys which trans-
forms the PC into an acoustic ana-
lyzer, using digital real-time filtering
to give Type 1 performance for
noise investigations. Options cover
sound power and intensity. Two new
DSP cards have also been intro-
duced, offering up to 100 MFLOPS
performance, to enhance real-time
operation for 16 channels at fre-
quencies to 20 kHz. All systems can
be scaled by adding A/D or DSP
cards, to suit the application. The
new oplions complement the rest of
the family, the Spectralys high-
speed FFT analyzer, the Signalys
data acquisition package, and the
recently infroduced Ordalys machin-
ery tracking software. The X-YS fam-
ily now represents a complete range
of PC-based analysis systems for
noise and vibration measurement.
For further information contact: J
Shelton, AcSoft Lid, 6 Church Lane,
Cheddington, Leighton Buzzard,
LU7 ORU. Tel: 01296 662 852. Fax:
01296 661 400.
AcSoft is a Sponsoring Organ-
isation of the Institute
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The new kit works with either the
Castle GA122 or the GA123 Sound
Level Meter to form a full environ-
mental noise analyzer for all weath-
er conditions. The Castle KAQ11 kit
is constructed in a tough waterproof
case; included in the kit is a printer,
a high capacity built-in recharge-
able%aﬂery ond charger with inter-
face and power management elec-
tronics. Space and connections are
included for the addition of the Cas-
tle DAT tape recorder option with
which the audible character of an
offending noise can be reviewed.
The Castle GA 123 is the top of the
range sound level meter with a very
wide range of logging parameters
including period and cumulative
and L,'s in 50 user selectable mem-
ory locations. In addition o its com-
prehensive  environmental  capa-
bilities, it features an unique octave
band logging facility which can be
downloaded onto a computer or a
printer.

The GA122 has the same facil-
ities with the excep-

QUANTITECH

Noise & Vibration Loggers

Acoustic  Research  Laboratories
(ARL} is an established supplier of
robust monitoring equipment for
long term noise and vibration data-
logging.

The Enviro-Logger range of noise
and vibration monitors are available
for the first time in the UK, with the
appointment of Quantitech as exclu-
sive distributor. ARL's software pack-
ages are failored to each Enviro-
Logger, combining relevant sto-
tistical data with simple operation.
The EL-215 Portable Statistical
Noise Logger monitors environ-
mental noise levels continuously for
up to 12 months. This compact, self-
contained and completely weather-
proof unit delivers reliable unat-
tended performance in the harshest
environments. It automatically cal-
culates and stores 7 sets of Ly indi-
ces plus Log, Lmax, L, providing
vital statistical data for the evalua-
tion of noise impact in a range of
situations. The EL-215 is invaluable
for applications such as noise com-

band modes. Both

instruments have a
video style timer for

tion of the octave |

avtomatic  opera-
tion and high
speed logging

mode which cap-
tures raw data for
highly detailed
analysis. Castle
also produce dBda-
ta, a software
package which is
compatible with all
Castle logging
sound and vibra-
tion meters. For fur-

STUD

VIBRATION ISOLATION MATS
» Unique solid/hollow stud design
» Natural rubber to BS 5176
» 4mm Deflection per layer
» Std mat 400 x 400 x 25mm

P Segmented for easy cutting @

APPLICATIONS

» Recording studios
» Floating plantroom floors
» Machinery foundations

LEX

Christie & Grey Limited
Kings Hilt, West Malling
Kent, England. ME19 B6AF

Tel :
Fax: 0732 872830

0732 872244

ther information

contact: Simon Bull,

Sales  Manager,

Castle  Associates

Utd, Salter Road,

Scarborough, CRISTE
North Yorkshire & @REY‘
YO11 3UZ. Tek

0723 584250,

Fax: 0723

583728.
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News from the Industry

plaints and environmental impact
statements. The EL-235 is a rugged
Portable Tri-Axial Vibration Logger
for continuous unattended mon-
itoring of groundborne or building
vibration over long periods of time.
Tri-Axial and vector-sum sta-
tistics and events are calculated and
stored for later interpretation. It can
be configured to monitor human
exposure or peak particle velocity.
Applications include the mon-
itoring of potentially damaging
groundborne vibration in sensitive
buildings, and measuring the expo-
sure of occupants suiiected to
excessive building vibration.
For further details please contact
Roberio Lorenzetto, Quantitech Lid.,
Unit 3, Old Wolverton Road, Old
Wolverton, Milton Keynes. MK12
5NP. Tel: 01908 227722. Fax:
01908 227733.

News Items
SEE

Prize
The Society of Environmental Engi-
neers announces a prize for the best
article to be published in its journal
Environmental  Engineering. The
competition is open to anyone under
30 years for an article on any sub-
ject relevant to the Society.

The winner will be presented with
a trophy donated by Pilkington
Optronics Barr and Stroud Limited,
together with a £200 prize donated
by the Society.
Anyone interested should contact the
Society of Environmental Engineers,
Owles Hall, Buntingford, Herts SG¢
9PL. Tel: 01763 271209, Fax:
01763 273255. last date for entries
is the end of September 1995.

CEL Instruments

New noise instrument catalogue
The 1995 edition of the CEL Insiru-
ments catalogue, which has just
been published, introduces the com-
pany's new corporate styling.

It includes a new range of Redl-
Time analysers which can reduce the
time spent making Noise at Work/
environmental noise surveys and
product noise emission tests.

This free catalogue is available from:
CEL Instryments Ltd, 35-37 Bury
Mead Road, Hitchin, Herts SG5 1RT.
Tel: 01462 422411, Fax: 01462
422511,

CEL Instruments is a Key Sponsor of
the Institute

ltems on new products should be
sent to John Sargent at the Acoustics
Section, BRE, Garston, Watford,
Herts WD2 7JR o

15 th International
Congress on Acoustics

Trondheim, Norway
26 - 30 June 1995

within the subject of Acoustics.

aeroacoustics, architectural and

geoacoustics, infrasound, medical
acoustics, musical acoustics, noise,

acoustics, physiological and
psychological acoustics, speech,
transduction, underwater acoustics,
ultrasonics, audic and education in
acoustics.

secretariat:

ICA '95
SEVU, Congress Department,
N — 7034 Trondheim

Norway

Tel: (+47) 7359 5251/7359 5254
Fax: (+47) 7359 5150
email: ica®5@sevu.unit.no

The Congress will cover all aspects
Plenary papers and structured sessions:

building acoustics, atmospheric sound,
bioacoustics, computational acoustics,

quantum and physical effects, physical

Further information from the congress

TRONDHEIN, NORWAY

68

Acoustics Bulletin March / April 1995

= B W B g

B el =« g

e o D Y BSOS RS G O D DO RS OO WO O D gy W o O

.



0D
do

Group
Limited

Noise Control
Engineers

Quietly in
control

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 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 Lid.

HEAD QFFICE & LONDON MANCHESTER YORK SCOTLAND
FACTORY Saxon House Six Acre House Bolan House Suite 1
Eastgates Downside Town Square 19a Front Street Level 9
Colchester . Sunbury-on-Thames Sale Acomb The Plaza Tower

. Essex Middlesex . Cheshire York East Kilbride
CO1 2TW TW16 6RX M33 1XZ Y02 3BW G74 1LW

Te!: 01206 866911 Tel: 1932 765844 Tel: 0161 969 7241 Tel: 01904 798878 Tel: 013552 20055



The World’s Firs

Dedicated Hand Arm Vibration Meter.

E.PM. is proud
to announce the
world’s first
dedicated Hand
Arm Vibration
Meter. The VIS-
015 is designed
specifically to
meet the
proposed
European Union
Physical Agents
Directive.

Frequency
Weightings to the
requirements and

accuracy of

ISO 8041

Displayed in
accordance with
1SO 5349

Three
Measurement
Ranges

Designed to measure Hand Arm Vibration levels in accordance with
Health and Safety requirements and the E.UP.A.D., the Human
Vibration Meter will give measurement of both instantaneous vibration

levels and the equivalent 8 hour exposure.

Includes Real Time Clock and Profile.

Allows 7 separate vibration measurements to be collected in each Run
then gives the user options to enter exposure time for all relevant

measurements and combine them to give the overall daily
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eXposure in an easy to use program routine.

European Process Management Ltd
Newby House, 309 Chase Road, Southgate, London N14 6JL.
Tel 0181 882 6633 Fax 0181 882 6644




