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Dear Members

It is the summer at fast. Parlioment is in
recess and it is the silly season in the
newspapers, and so | have amused myself by
reading a splendid book called Hubbub:
Filth, Noise and Stench in England.This
is a serious history of the seedier aspects of
fife in the {5 and 16" centuries and it was,
of course, the word ‘noise’ in the title that
attracted my attention. There is a whole
chapter devoted to noise and | was surprised
to find that the regulation of noise featured
prominently some five hundred years ago.

Many of the issues also bear a striking
similarity to those we deal with today.

The first recorded case of noise nuisance was heard in 1378 when the Nuisance Assize
considered the case of a noisy armourer who had set up a forge in his house which shook the
party walls. There was no concept of industrial zones and craftsmen often established their
workshops in their homes, causing considerable noise nuisance to their neighbours. In the 1 5th
century coopers were the subject of many actions, while in 1611 a smith was forced to remove
a forge that he had erected in a residential street. A century later, coppersmiths were the trade
regularly appearing in court to answer noise nuisance charges.

Neighbour noise was also a significant problem just as it is today. In 1595 a bylaw in London
prevented any man from causing a sudden outcry after nine at night: offences listed included
singing, making an affray, and beating a wife or servant. | would hope that some of that at least
is now obsolete. Modern day building acoustics also hos its origins in these times, with the
emerging middle classes being able to afford improved party wall and floor constructions. After
the Great Fire of London an Act was passed which specified materials and thicknesses for party
walls. Odd, then, to find that some 340 years later we had to invent Robust Details Ltd.

Traffic noise was also a real problem in towns and cities. In 1586 an Act was passed in London
whereby fines were imposed for any coach or cart heard to creak or ‘pype’ through want of oil.

My real reason for sharing the above with you all is that | do find it surprising that with this
rich history of noise nuisance and management, government consultation documents are issued
which suggest that we abandon much of the experience buift up over the centuries. In my last
letter | noted that the Institute had responded to the consultation document on micro-
generation technologies and we considered that their proposals for unfettered installation of
these noise sources in residential areas would be unworkable. This month we have contributed
to the consultation on reforming the planning process for major infrastructure schemes. While
we accept that there is a need to speed up the planning procedures for major projects such as
airports and motorways, the mention of noise only twice in 220 pages does suggest that we
may be turning the clock back. | hope that our Institute has helped to influence these policies
for the better.

C e

Colin English

PRESIDENT

[
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Dr Nigel Cogger. Consultation Paper |: Permitted development rights for householder micro-generation

This review has been prepared on behalf of the Institute of Acoustics
{IOA) in response to the invitation to comment on the Changes to
Permitted Development: Consultation Paper |: Permitted Development Rights
for Householder Micro-generation, published by the Department for
Communities and Local Government (DCLG) in April 2007. The
comments are a consensus based on the views of members of the
Institute who attended a meeting held on | June 2007 at The Arden
Hotel, Birmingham where there were seventy delegates. In order to
help inform the views of the Institute, the delegates also included a
representative of the National Seciety for Clean Air (NSCA) and
representatives of manufacwurers of micro wind turbines. Members of
Council of the IOA gave their approval of the comments
before publication.

Executive summary

The Institute of Acoustics has reviewed the proposals for an extension
to permitted development rights for micro-generation and specifically
the issues relating to noise and vibration from wind turbines. The IOA
agrees that the planning system should not need to regulate
development that has no impact beyond the host property, but
considers that the proposed criteria to limit noise from micro-turbines
are unworkable for the following reasons:

the factors controlling noise and vibration generation, propagation
and assessment are too complex to be compatible with the
Permitted Development Rights scheme;

the Consultation Paper does not determine where the
responsibility should devolve for ensuring that the installation
complies with the proposed criteria;

the developer is unlikely to know whether the proposed installation
will meet the criteria specified;

the developer has no right of access to neighbouring properties and
would not, therefore, be able to determine whether the specified
criteria have been met subsequent to the installation;

the impact of the development will be dependent on existing
ambient noise levels and the proposed noise limits could

exceed those levels and lead to disturbance and the risk of
statutory nuisance;

there is insufficient control over cumulative effects and no criteria
for acoustic character, such as tonality.

»

+

The |OA concludes, therefore, that permitted development rights
should not be extended to micro-turbines and, for similar reasens, to
air source heat pumps.

Changes to Permitted Development:
Consultation Paper |

The Government is currently reviewing the scope of ‘permitted
development rights’, which enable householders to undertake certain
development works on or to residential properties, without requiring
an application to the relevant local authority for planning consent. A
part of this review, Consultation Paper I, relates to extending permitted
development rights to the installation of micro-generation devices for
the domestic generation of heat and power. These devices include solar
power, heat pumps, wind turbines, biomass boilers and combined heat
and power {CHP) systems.

The Consultation Paper builds on the draft Planning Policy Staterment
{PPS): Planning and Climate Change, which was published for
consultation on |3 December 2006. One of the key principles of the
draft PPS is that planning should be a positive force for change, helping
to create an attractive environment for innovation and enabling the
private sector to bring forward investment in renewable and low-
carbon technologies and supporting infrastructure. The DCLG
recognises that any extension to permitted development rights could

1
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lead to adverse impacts and that clear and robust arrangements should
be in place so that the interests of neighbours, the wider community
and the environment are sufficiently protected from such impacts. The

consultation  paper

recommends,

therefore,

that permitted

development rights for micro-generation be restricted as summarised

in Table |,

Systerm)

Salar, on building

Solar, stand alone

R

Ground source heat
pumps

Air source heat pumps

Water source heat pumps

F Wind turbines, on
building

N ——rp———

Wind turbines, stand
alone

Bio-mass

Combined heat and
power

Hydro

Normal butldings

Permitted for the roof
and walls unless it
protrudes more than
150mm above roof
plane

Permitted if less than 4
metres height, at least 5
metres to any
boundary, maximum
area of array 9m?

Permitted

Permitted if internal
noise <30dB, external
noise <40d8, ‘garden’
neise <40dB

Permitted

Permitted if <3m above
ridge (including the
blade) and diameter of
blades <2m:; also
internal noise <30dB,
external noise <40dB,
‘garden’ noise <40dB;
up to 4 turbines on
buildings >15m {as
with antennas);
vibration <0.5mms!

Permitted if <[ Im
(including the blade}
high and diameter of
blades <2m; at least
I2m from a boundary;
also internal noise
<30dB, external noise
<40dB, ‘garden’ noise
<40dB; vibration
<0.5mms"!

Permitted: flue height
limited to Im above
ridge

Permitted: flue height
limited to |m above
ridge

No change

Permitted as normal,
except on principal
elevation fronting a
highway

Permitted as normal |
except in front of
principal elevation

Permicted

Permitced as normat
except on principal
elevation fronting a
highway

Permitted

Mot permitted t

Permitted as normal
except in front of
principal elevation

Flues permitted as
normal except on
principal elevation
fronting a highway

Flues permitted as
normal except on
principal elevation
fronting a highway

No change J
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IOA Response to Consultation Paper |

Constraints

The functions of the IOA are limited to those concerning acoustics,
noise and vibration, and its response to the Consultation Paper,
therefore, addresses only those aspects of the proposals that have
noise or vibration implications or both, In practice, the only micro-
generation systems that potentially have significant noise or vibration
implications are wind turbines and air source heat pumps and the
response is consequently limited to the consultation proposals relating
to these systems.

Basis of the response

The IOA and NSCA arranged a one-day meeting, Permitted Development
for Micro Wind Turbines, to canvass the views of members on the
Consultation Paper. Whilst the meeting concentrated on noise from
micro wind turbines, the principles and views developed are equally
applicable to the noise and vibration issues relating to air source heat
pumps. The format of the meeting comprised three formal
presentations, introducing the relevant aspects of the document and
associated nose and vibration issues, followed by an open discussion,
based primarily on the questions included in the consultation paper.
The formal presentations were:

An Introduction to the DCLG Proposals for Permitted
Development of Micre Wind Turbines: G Mapp, Bureau Veritas;

An Introduction to the Acoustic and Mechanical Issues Associated
with Small and Micro Wind Turbines: A Mackinnon and P Jones, TUV
NEL Ltd:

The Application of BS EN 61400-11 to Micro Wind Turbines: Dr A
McKenzie, Hoyes McKenzie Partnership Ltd.

Gwyn Mapp provided the background to the Consultation Paper,
including its policy context, an introduction to the review undertaken
by Entec and the development of the objective noise and vibration
criteria. Mackinnon and Jones discussed the classification of wind
turbines, factors affecting the performance and testing of micro wind
turbines and the generation and propagation of noise and vibration,
including static and dynamic loads on building structures. Dr McKenzie
introduced the British Standard BS EN 61400-11: 1998: Wind turbine
generator systems - Part | ]:Acoustic noise measurement techniques, which
provides a detailed noise measurement and assessment methodology
to ensure that the noise emissions from a wind turbine can be
measured in a consistent and accurate manner. The Standard is not
restricted to any specific size or type of turbine, although for the
purposes of quantification and comparison, the wind speed is quantified
at a height of 10 m, not the hub height.

The open discussion was centred on the proposed criteria for noise
and vibration taken from Annex 2 of the Consultation Paper and the
questions relevant to noise and vibration issues taken from Annex 5.
For convenience, these are summarised below:

Annex 2: Detailed noise and vibration proposals

Proposal I: The design and installation of a MWT [micro wind turbine]
should cause the internal noise level, due to noise from the MWT
alone, in any mode of operation not to exceed a level of 30dB Lacqsmin
when measured Im from any acoustically reflecting surface within a
habitable room with windows closed of any dwelling within the same
structure upon which the MWT is mounted;

Proposal 2: The design and installation of a MWT should cause an
external noise level, due to noise from the MWT alene, in any mode of
operation not to exceed 40dB La.gsmin, measured Im from the
facade at the window to a habitable room of any neighbouring
residential property;

Proposal 3: The design and installation of a MWT should cause the
external noise level due to noise from the MWT alone, in any mode of
operation not to exceed 40dB Laeqsmin Measured under free-field
conditions, over an area of not less than 50% of a private outdoor
space not solely associated with the host dwelling and

Proposal 4:; The design and installation of a MWT should cause the
vibration level from the MWT alone, in any mode of operation, not to
exceed a level of 0.5mms™ (PPV),in the vertical (z-axis) direction, when
measured on the floor towards the centre of any habitable room of any
dwelling within the same structure upon which the MWT is mounted.

Annex 5: Summary of relevant questions

Question |: Do you agree with the principle of an impact approach for
permitted development?

Question 4: Do you agree that the impact of noise should be dealt with
by specific noise restrictions based on decibel levels at/in neighbouring
dwellings in the way proposed in Annex 2!

Question 5: If not, what alternative approach would best address
this issue?

Question 7: Do you agree that local planning authorities should be able
to restrict permitted development rights for micro-generation where
the benefit from the technology is outweighed by its impact?

Question |6: Do you agree that the likely impact of noise from ASHPs
should be dealt with by specific noise restrictions in the same way as
proposed for domestic wind turbines?

Question 17: Do you agree with the recommendations for

wind turbines?

Question {8: Do you agree that the likely impact of noise from turbines
should be dealt with by specific noise restrictions in the way proposed?

In practice these questions may be grouped into three fundamental
topics and the response of the IOA is, therefore, presented under
these three topic headings.

Impact approach to permitted development (questions 1,4,.5 and 7

The Institute is familiar with and favours an impact approach to the
assessment of noise and vibration and agrees with the view that the
planning system should not need to regulate development that has no
impact beyond the host property. It is, however, necessary to provide a
definition of impact. In the Institute’s view, whilst assessment against
absolute criteria may be appropriate in seme circumstances, the impact
of a development should normally take account of the change from the
pre-existing situation that results from the development at some
location. In terms of noise, this is generally the difference between the
noise level resulting from the development and the pre-existing noise
level, often expressed as the background noise level (the noise level
exceeded for 90% of a representative time period or Lagg ), or as the
energy average of the ambient noise level (the Laeq)- An example
methodology for such an assessment is provided in BS.4142: 1997,
Method for rating industrial noise affecting mixed residential and
industrial areas.

The use of an absolute value, such as the limit of 30dB La. for
structureborne noise and 40dB L., for external noise does not define
an impact. In areas where background noise levels are low, this could
represent a significant change in the environment at the receiver
location and, hence a significant adverse impact. The specific noise
limits proposed, therefore, do not address the matter of ensuring that
the permitted development has no significant impact beyond the
host property.

In the Institute's view the impact of noise and vibration can only be
developed by relative criteria that address the change in noise level
resulting from the development. in fact, the noise policies of many locat
authorities require that the noise level resulting from any new noise
generating development should be less than the pre-existing
background noise level {(usually by 5 or 10 dB) to ensure that the
impact is not significant and that there is no perceptible change in the
ambient noise levels.

From the text in the Consultation Paper, question 7 is presented in the
context of visual impact, but clearly also relates to noise and vibration.
In a quiet area, the permitted noise impact at neighbouring properties
could be significant and may not be offset by the relatively small power

continued on page 8

!
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I I0A Consultation on changes... - continued from page 7 I

output generated for the benefit of the host property. This could
only be overcome by ensuring that the change in noise level beyond the
host property, resulting from the permitted development, is not
significant — that is, the noise criterion should be based on relative, not
absolute, values.

There is no reference in the Consultation Paper as to who is to
assume responsibility for determining whether there is any impact
beyond the host property. Is this to be the local planning authority, the
installer, or the occupant, or owner who proposes to install the device
at the host property?

Specific noise restrictions for wind turbines {(questions 4, {7 and |8)

Noise _levels within dwellings

The noise restrictions proposed have been based primarily on the
World Health Organisation recommendations to avoid sleep
disturbance presented in section 3 of the Executive Summary and
section 3.4 of the main text of the Guidelines for Community Noise
(WHOQO, Geneva, 1999). The WHQO proposed that continuous noise
levels in bedrooms at night should not exceed 30dB(A), to avoid
negative effects on sleep. This is then equated to an external level of
45dB{A) on the basis that a fagade with a window opened for
ventilation provides attenuation of 15dB.

The criterion for structureborne noise is equal to the internal noise
level criterion proposed by the WHO and would appear to be based
on the assumption that any room would be likely to be affected by only
one turbine.

The external noise criterion of 40dB(A) at | m from a fagade is based
on the sound attenuation of a fagade incorporating a window opened
for ventilation and on the assumption that the fagade could be affected
by more than one turbine. Thus, to achieve no more than 30dB(A)
internally, the total external facade noise level would be limited to
45dB(A) and the contribution from any one turbine to this level would
be 40dB(A). An allowance of 5dB has then been included to allow for
the cumulative impact that may accrue if there are several turbines in
the area.

Noise levels in gardens

The free field noise level of 40dB{A) proposed for 50% of a garden or
other outdoor space is, effectively 3dB higher than the noise level that
would be permitted to be incident on a fagade, but broadly similar to
the lower limit of 37 to 42 dB L, (equivalent to 35 to 40 dB Lag), as
set in the ETSU document ETSU-R-97 The Assessment and Rating of
Noise from Wind Farms.

There are several issues that arise from the proposed approach based
on absolute limits:

1 Whilst the internal noise limits may be satisfactory from the rationale
of limiting the risk of sleep disturbance {arguably the most cricical
health-related effect of noise), ambient noise levels within residential
accommedation in quiet urban, suburban and, particularly rural areas
can be significantly lower than 30dB{A). The proposed limit could,
therefore, result in a perceptible change in the internal noise
environment, which could be sufficient to result in an impact. Similarly,
the ambient noise in a garden can be well below the free-field criterion
of 40dB(A) and a perceptible deterioration in the noise environment
could occur as the result of the installation of one turbine.

2 The proposed limits for internal noise assume that the contribution
from other wind turbines is limited to 43dB(A), or that the external
ambient noise from sources other than wind turbines is sufficiently
high for the turbine not to increase the overall noise level (an external
ambient level of approximately 50dB{A)).The increase in noise level for
multiple sources is 10 times log N, where N is the number of sources.
Thus, four equidistant turbines, each generating 40dB{A) at the
receiver would give rise to a contribution of 46dB(A), |dB above the
WHO criterion, while ten equidistant turbines, each generating
40dB{A) at the receiver would give rise to 50dB(A), 5dB above the
WHO criterion. These values relate only to the contribution of the
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A'rather unusual
2-blade design of MWT,

turbines and take no account of the existing ambient noise from
other sources.

3 Where the ambient noise is already at the 45dB{A)} below which
recommended to avoid sleep disturbance, one turbine would increase
this level to 46dB(A), while eight turbines (eg two sets of four on two
buildings more than 15m high, equidistant from the receiver) would
result in a total level of between 50 and 51 dB(A).Whilst a 1dB change
may not be perceptible, it can be seen that the cumulative effects
would, again, result in a perceptible change in the noise environment,
to a level above the WHO criterion to limit sleep disturbance.

4 There is no requirement to determine tonality, or any other audible
character in the emissions. The importance of aural character is
recognised in,for example, BS.4142, where a weighting of 5dB is applied
if a source displays any distinguishing aural character and in ETSU-R-97,
where a penalty is imposed for tonal noise. The Institute’s view is that
the effects of tonality on disturbance should be recognised and an
appropriate strategy adopted to take account of this. It is recognised
that the ETSU approach is complex and, whilst suitable for a large scale
development such as a wind farm, where specialist impact assessments
are necessarily undertaken, would not be appropriate for small scale
residential installations. A more pragmatic approach, such as that
adopted for assessments in accordance with BS.4142, where a 5dB
weighting is applied to the actual noise level to allow for tonality, or the
simple, but more objective method given in B5.7445: Part 2: 1991,
Description and measurement of environmental noise, Part 2. Guide to the
acquisition of data pertinent to land use could be considered.

5 Where ambient noise levels are low in gardens, the cumulative impact
of several turbines would clearly lead to a significant adverse change in
both the internal and external noise environment. Whilst an absolute
criterion is used for noise from a wind farm in the ETSU guidance in
areas of low background noise, the rationale for this approach is not
impact based, but designed to avoid placing undue restrictions on wind
farm development, which is assumed to provide an overall benefit
to the community at large by the generation of significant
electrical power.

6 The adoption of a limit to 50% of a private outdoor space used for
rest and relaxation appears arbitrary, because no raticnale for the
adoption of this proportion has been provided. To which 50% area of
the outdoor space does the limit apply? It is certainly possible that an
area of garden primarily used for rest and relaxation could fall cutside
this limit and not be not subject to the 40dB(A) criterion, giving rise to
an adverse impact. The Institute believes this proposal to be unfair and
unworkable and, if a limit is to be proposed, then the whole of the
private outdoor space should be subject to the limit.

7 It is not clear who is to be responsible for determining whether the
absolute criterion has been met. More importantly, there is no right of
access to a neighbouring property to undertake measurements to
check whether the criteria have been met. There is likely to be a
particufar difficulty in arranging to determine structureborne noise
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levels. In practice it may also be necessary to assess the impact at
several neighbouring properties.

8 Under what conditions are the measurements to determine
compliance to be undertaken? Noise levels from turbines will vary with
wind speed and the conditions under which the turbine emits its
highest noise level may not occur within a reasonable time period for
the installation. Diurnal variations in ambient noise may favour
measurement at night, when ambient noise levels are generally at their
lowest. This could place an unacceptable burden on occupants of
neighbouring properties, particularly to determine whether the
structureborne noise criterion has been met. It would not be possible
to determine compliance if the noise from the turbine is less than
approximately 3 to 5 dB above the ambient noise level.

9 It is most unlikely that the householder would have either the
necessary equipment or knowledge to undertake suitable
measurements and the cost of employing a specialist acoustical
engineer could be out of proportion to the cost of the installation.

10 An absolute limit where wide variations in noise and vibration levels
would be expected is unlikely to be enforceable. In practice, it may not
be significant if the absolute limits were exceeded occasionally,
although this would be a breach of the Permitted Development Rights
scheme. Absolute limits should, under such circumstances be
supplemented by a statistical assessment, such as the use of a
confidence interval, such that manufacturers can be reasonably certain
that the noise generated by the turbine would be within the
manufacturers’ specified levels under most commeonly occurring
conditions (for example, 95% of the time).

Il The use of sound power levels for defining noise emissions from
plant and machinery is now well established and labelling in accordance
with EUJ Directives on noise enables the consumer to select products
on the basis of noise emissions. Under such circumstances, the
manufacturer could provide guidance on noise levels of micro-turbines
at specified distances and whether or not there may be a risk of
exceeding any established noise criterion. Whilst it is recognised that
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reflecting surfaces may increase the received noise level and
obstructions may reduce it, any increase is likely to be limited to
approximately 3dB and advice on such matters can be provided in
product information and the possible impact of the installation
determined. Notwithstanding the methodology used to define noise
emissions, the matters discussed in points | to 5 above regarding
absolute limits would still be applicable and advice from a competent
person may be required.

12 The measurement of vibration requires specialist equipment and it
may not be practicable to record levels in a furnished and occupied
building. Again, the right of access would be an issue.Vibration itself is
a complex issue and the level of vibration would be a function of the
turbine construction and design, the mounting on the building, the
vibration response characteristics of the building structure on which
the turbine is mounted and the responses of the elements of the
building structure through which the vibration propagates, including
the floor. There are also matters of structural integrity of the building
- wind loads can be high and the transfer of these loads to the building
structure needs to be considered. Part A of the Building Regulations
2000 may be applicable to the installation of a wind turbine on a
building and the structural implications of the possible applied dynamic
and loads should not be underestimated.

13 The long term aspects of a micro-turbine installation have not been
considered in the Consultation Paper. Any mechanical deterioration
could lead to an increase in noise and vibration levels in time and
thereby cause the turbine to exceed the specified criteria. It was
suggested at the |OA meeting that an accredited maintenance regime,
with renewable certification might be appropriate to ensure that long
term deterioration in the installation does not give rise to an
unacceptable impact.

14 The noise and vibration generated by a micro-turbine are strongly
dependent on the installation and the view expressed at the 1AQ

r continued on page 10
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I IOA Consultation on changes... - continued from page 9 I

meeting was that accredited installers were likely to be required to
ensure that noise and vibration issues were addressed effectively.

Conclusions

While the Institute is fully supportive of the encouragement of
sustainable power generation and appreciates the rationale for
simplifying the planning system to facilitate promotion of sustainable
resources at a domestic level, it is unable to endorse the proposals for
controlling the noise and vibration impact of micro-turbines as
presented in the Consultation Paper |: Permitted Development Rights for
Householder Micro-generation. The noise and vibration implications of
micro-turbines, particularly those mounted on buifdings, are, in the
Institute’s view, too complex to be compatible with the Permitted
Development Rights scheme.

The overriding objection to the proposals is that confirmation that any
installation meets the proposed limits for noise and vibration is unlikely
to be practicable because:

* there is no right of access to the neighbouring property to
undertake either external or internal measurements;

* suitable operating conditions and ambient noise levels may not be
available for testing;

« testing would require specialist knowledge of noise and vibration
measurement technigues and specialist equipment;

* the absolute limits do not take account of the wide variation in
operating conditions and use of statistical parameters, such as a
confidence interval would be necessary to avoid occasional and
insignificant non-compliance.

Noise and vibration effects at any neighbouring property will be the

outcome of a complex chain incorporating:

+ the noise and vibration characteristics established by design and
manufacture;

+ the effects of the location and mounting/installation of the turbine;

+ the response of the building to the vibration loads imposed by the
turbine and its mounting;

» the propagation path, including weather conditions, intervening
screening and acoustically reflecting structures;

* pre-existing ambient noise and vibration levels;

+ cumulative effects of several installations.

The householder would be unable to resclve these issues and would
not be in a position to know whether or not a selected turbine is
capable of meeting the criteria when installed and the manufacturer
and installer can only be responsible for specific links in the chain. The
Consultation Paper does not determine where the responsibility
should devolve for ensuring that the installation complies with the
proposed criteria. It is, therefore, difficult to see how the proposals can
be enforceable. However, the provision of sound power data and advice
on distance and the effects of reflections could be provided to assist
the consumer to make an informed choice of a micro-turbine to meet
any noise limits specified.

It is our view that the absolute criteria specified are not compatible
with the fundamental principle expressed at paragraph 34 of the
Consultation Paper that permitted development rights should be
informed primarily by their potential impact on others and that the planning
system should not be there to regulate development that has no impact
beyond the host property. The limits proposed could potentialiy result in
an impact in those areas where background noise |levels are more than
approximately 5dB lower than the criteria specified. Additionally the
impact on the wider community may not be offset by the relatively
small power output generated for the benefit of the host property.

The issue of tonality and other aural characteristics has not been
adequately addressed, even though these can result in a higher level of
disturbance than would be implied by the overall A-weighted sound
level alone.

The issue of vibration has been dealt with too simplistically and
account has not been taken of the dynamic loads that may be imposed

Acoustics Bulletin September/Qctober 2007

G 3
59T N AW g,

instatlation on top of a tall building

An experimental multi-MWTj

'A_ LA.'.-‘ ‘

Microswind energy 0naJocal gevernmentiofice
phota courtesyﬁiouth NﬁthantsCouncil)

on a building structure not designed to withstand such loads.

The quality of installation of the turbine will have a significant influence
on the generation and structureborne propagation of noise and
vibration and it is considered that an accreditation scheme for the
installation and maintenance of micro-turbines will be necessary to
ensure that the principle of no significant impact at non-host
properties, that is the foundation of the Consultation Paper, can
be achieved.

The Institute concludes that the noise and vibration proposals in the
Consultation Paper are not practicable and further research is needed
to determine how the impact of micro-turbines can be defined and
expressed in such a way that manufacturers, installers and the
householder can be confident that the impact on non-host properties
will not be significant. The application of Permitted Development Rights
to micro-turbines without a full knowledge of the likely impacts is,
therefore, considered premature.

Whilst a detailed assessment of noise from air source heat pumps has
not been undertaken, it is considered that the same principles and
conclusions would be applicable.

Dr Nigel Cogger ceng Fioa
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Helen Nichols. Recent Developments

Acall for papers is addressed to those concerned with providing
optimal conditions for speech and hearing in schools and other
learning establishments. A one-day conference has been scheduled at
the Kohn Centre, Royal Society on 29 January 2008, les mission is to
promote understanding, appreciation and development of high calibre
solutions for speech and hearing - within their specific physical
contexts - and especially with regard to educational environments.

By way of background, the newly reformed national Speech and

Hearing Group recently visited two leading educational establishments

on the south coast to investigate:

= what happens when theory meets reality?

= what is involved in putting that theory into practice?

» what and who is involved in achieving successful acoustical
environments for learning?

Headteachers David Cassar of St Mary’s School, Bexhill and Deborah
Carter of Ovingdean Hall, Brighton are leaders who put theory into
practice within the broader perspective of their multi-disciplinary
advisory teams. They are experts in interpretation and apptication of
theory to meet individual special needs of their pupils. This holistic
approach to the support of communication difficulties produces
environments equipped to enhance learning and teaching experiences
for all who attend.

The group was guided by headteachers through sequences of general
teaching, specialist {practical} teaching and therapy spaces, communal
teaching and social spaces, and spaces for whole-class, for small groups,
and one-to-one. As both schools were in session the importance of
designed choice for room performance and intelligibilicy was vividly
illustrated.

St Mary's-on-Sea, Bexhill is a non-maintained special school focussing
on child-centred development for pupils aged 7-16 and latterly through
to |9. It teaches the National Curriculum using an inspired range of
facilities and an integrated approach to therapy. The school caters for
both day and residential pupils.

Qur visit and cross-departmental meetings involved senior
management and staffs from therapy, speech and language, audiology,
education, pastoral care and social care, together with representatives
from facilities management and the husband-and-wife architect team
involved in the evolution of the school over 15 years.

Ovingdean Hall, Brighton is a maintained school with a nationwide
catchment catering for the severe and profoundly deaf plus additional
needs. It supports pupils from nine to 19-plus including high achievers,
using a combination of teaching techniques developed over |50 years
and the latest audio technology. The schools reputation is for
empowering pupils, for proactive work in performing arts and drama,
and for standards development in audiology equipment.

These professionals have a complex task: they are dealing with pupils

specifically identified for their speech and hearing difficulties. Overlaid

on this is a range of conditions from the wider special needs spectrum

including secondary physical difficulties, learning, social and emotional

difficulties. Over 40% of children with hearing impairment have other

difficulties. In the autistic spectrum {ASD), particular distractions can

cause a mismatch between presented and received information.

Practical truths emerging from these visits include the following.

« Auditory perception and speech recognition (discrimination) are
not the same.

» Cross-departmental meetings pay dividends in terms of benefits for
teaching and learning.

= Use of sound field systems is very successfully received, but
qualified success is enabled by informed and interested continuing
engagement of senior audiology staff who regularly monitor
standards and performance.

»The use of ‘new’ classroom equipment is embraced, but its practical
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use can tell a different story. For example, the adjustment
mechanism for headphones; and the use of PowerPoint
presentations deaf awareness training causing the teacher to face
the board, ie’ not face pupils.

* Management is receptive and is prepared to discuss and try
new ideas.

» Two-way communication with the manufacturers of equipment
pays dividends

+ Continuing engagement over 15 evolutionary years had sensitised
architects to the appropriate and proven acoustic methods and
vocabulary.

» Effective {and active} policy and practice in management of people
(users) and space is the key.

* A highly developed use of passive management techniques such as
‘quiet zones’ is supplemented by proactive pastoral intervention.

= Optimum strategic relationships in terms of space configuration are
used as foundation for effective provision.

The recommended approach to a successful acoustic environment for
special needs is a muiti-disciplinary approach. Arguably this integrated
approach will produce enhanced conditions to support the range of
need across the learning and teaching spectrum.

Helen Nichols - Helen is a director of an independent specialist
design consultancy for education ‘Effective Learning Environments”, She is
an associate member of the Institute Of Acoustics, a chartered
architect and an accredited project manager. www.eleuk.com
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10A Autumn Conference to discuss
sources of noise and vibration problems

hether the problem is health and safety at work or low noise
design, understanding the source of noise and vibration
problems is critical to identifying effective solutions.

This year's Autumn Conference, organised by the Institute of Acoustics’
Noise and Vibration Engineering Group, will cover the broad area of
problem solving in noise and vibration engineering, from diagnosis
through to the resulting engineering solutions, especially those with a
focus on new measurement methods and innovative ideas.

The Conference will return to its successful meeting place, the Oxford
Hotel in Oxford and will take place on Wednesday 17 October and
Thursday 18 October 2007. An impressive line-up of papers will
discuss the control of workplace noise, noise from industrial machines
or domestic appliances, and noise, vibration and harshness in the
automotive and transportation industries.

One of the highlights of the conference will be the presentation by
Trevor Baylis OBE, the inventor of the wind-up radio, of the Institute's
prestigious medal, the Young Persons' Award for Innovation. He will
also give a presentation on protecting intellectual property. The award
is sponsored by |IAC Ltd.

The Conference is a must for engineers, designers and safety officers
wishing to keep abreast of developments in measurement methods and
solutions to practical noise and vibration problems.

For the programme and registration please visit
www.ioa.org.ukiviewupcoming.asp

For further information phone Judy Edrich on 01727 848195,
email: judy.edrich@ioa.org.uk

—

Jim Smith. North West Branch

DEFRA research into human response to vibration in
residential environments april 2007

David Hiller (Arup Acoustics) and Colin Cobbing (Temple Group
Limited) jointly presented an overview of their paper ‘Research into
Human Response to Vibration in Residential Environments’, which had
been part of the recent Rumble in the (Urban) Jungle meeting. The
research was undertaken by Arup Acoustics and Temple Group
Limited, with their respective subconsultants Transport Research
Laboratory and the Institute of Sound and Vibration Research.

The work, essentially a pilot study commissioned by DEFRA, was
intended to provide advice on how best to progress towards a
vibration exposure-response study and ultimately allow a more
detailed investigation of dose-response relationships.

The research included the development of a bespoke survey
questionnaire carefully tailored to elicit the most objective data in
response to vibration effects occurring beyond residents’ control and
to assess confounding factors such as noise. Alongside this, appropriate
measurement protocols were developed to allow exposure to
vibration to be quantified.

A pilot study was undertaken which trialled the questionnaire and
measurement protocol for over a 100 questionnaire and measurement
pairings and included measurement locations alongside the East Coast
Main Line {railway) north of London and a construction (impact piling)
site. Analyses of the results was undertaken as a basis for assessment
of the proposed methods.

It was concluded that the Pilot Study demonstrated that the
approaches developed and trialled were very successful, providing a
robust basis for undertaking a future exposure-response study.

The event was well attended and provoked a stimulating question-and-
answer session.

ANCZ/
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into force

* The bi-monthly ANC meetings provide an
opportunity to discuss areas of interest with
like-minded colleagues or to just bounce
ideas around

* Before each ANC meeting there are regular
technical presentations on the hot subjects
of the day

Membership of the Association is open to all
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available, that a satisfactory standard of continuity
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significant financial 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.
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Acoustic Ambassadors at Tring School

G etting their message across loud and clear is the aim of acoustical
engineers from the Institute of Acoustics, who believe that not
encugh young people have heard about this exciting business area.

On 11 July 2007, with this in mind, Acoustics Ambassadors {(all members
of the Institute of Acoustics) Richard Collman from Acoustical Control
Engineers, Paul Goring and Gary Timmins from NHBC, David Watts from
AIRO Ltd and Ralph Weston from RJD Acoustics joined forces with
Setpoint Hertfordshire to present an interesting and fun-filled session
with Year 9 students at Tring School in Hertfordshire. The idea of the
session was to investigate aspects of sound transmission and insulation
through a practical project aimed at raising awareness of the natwre of
engineering, and in particular, acoustics.

The task was part of a project to teach pupils the basic concepts of
acoustics and sound insulation and how to find the best materials to come
up with a soundproof and cost-effective solution.

The chatlenge was for pupils to hold a band practice without disturbing
the neighbours. In the guise of members of a band, and using a metal box
with simulated drum kit and bass guitar, pupils enthusiastically got to grips
with how to use various materials to soundproof the box. The box
represented a bedroom in which their band could rehearse on the
understanding that they did not make too much noise.An MP3 player and
a fan masqueraded as drum kit and bass guitar.

A fictitious grant was up for grabs and students, in teams of three or four,
had to compete to find the best way of deadening airborne and structure-

borne sound using the test rig with simulated drum kit and bass guitar.
Each group had the flexibility to develop its own unique solution. The
results were presented by the groups and then tested using a sound
analyser to determine the levels of sound escaping from the box. .

Richard Collman from Acoustical Control Engineers, who was
instrumental in designing the project, said that science, engineering and
specifically acoustics could be fun, and were a good career option. This
project introduced several important acoustic concepts such as insulation,
absorption and vibration as well as more general ideas such as testing a
prototype, evaluating it and refining the design.

Deputy headteacher Lynne Casson added that it was a new experience
for the students, one which opened up their eyes to a different career.The
project also helped them learn how to communicate and work in a team.

The workshop was organised by Setpoint Hertfordshire in association
with the Institute of Acoustics. One of the main aims of the IOA, according
to Kevin Macan-Lind, Chief Executive of the IOA, was to promote
acoustics to young people and raise awareness of this important sector of
industry. The Institute was grateful to Setpoint Hertfordshire which has
helped to create Acoustics Ambassadors under their Science, Engineering
and Technology Ambassador scheme.

The IOA would like to extend the Acoustics Ambassadors scheme to
other parts of the country. If anyone is interested in taking part in the
scheme, please contact judy.edrich@ioa.org.uk.

LT he winning group ((the Sound Stoppers)ywith Harry,Dan"and jamie

MEmbershipyand Officer

Nezi Yusuf

The Institute of Acoustics is pleased to announce the appointment of Nezi
Yusuf to the newly-created position of Membership and Publications Officer.
Nezi will be responsible not only for managing and implementing a
membership development plan and a publications strategy, but also for
providing support to administrators in the areas of engineering and publicity.

Nezi brings to the Institute a wealth of customer care experience at the
highest level working in the travel and airline industries, and most recently for
one of the world's top airlines at VIP level. On the relevance of her experience
would be to her new position, Nezi said that understanding people’s needs
were, she believed, essential to generating customer satisfaction, as was a good
relationship. She saw her appointment as an exciting opportunity and a
challenge to build and develop a good relationship with existing members and
to recruit and help maintain the Institute’s growth. She aimed to assist and
guide members to make full use of the many benefits currently available to
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them and to add some more tangible
benefits for the whole membership
to enjoy. She was especially looking
forward to learning and
understanding the other divisions of
the JOA and to working with the
Regional Branches.

Nezi's appointment is part of the
Institute’s continuing strategy to
raise its profile. Her experience will
be invaluable in improving services to
current members and recruiting new
members and she will provide much-
needed assistance to other members
of the team.
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THE ASSOCIATION OF
NOISE CONSULTANTS

One-Day Conference
Austin Court, Birmingham, 23 October 2007

Sound Insulation Measurements in

Residential Buildings
Three years to a 97% pass rate

The current requirements for resistance to the
passage of sound in residential dwellings under
the Building Regulations came into force in
England and Wales on 1st July 2003.

The most notable change was the introduction

of pre-completion sound testing and for this the
Association of Noise Consultants established a
scheme far registering selected employees of the
Association’s Member Companies to undertake
the required measurements.

To date 280 individuals from 64 Member
Companies have been registered and since 2003
over 85,000 measurements of airborne or impact
sound insulation have been made under the
Scheme at over 13,000 sites.

This one-day conference provides an opportunity
for all involved with pre-completion testing including
acousticians, architects, building control officers
and builders to exchange experience gained so
far and to explore the most pressing issues.

On the foliowing day HBMedia are holding a
one-day conference at the same venue on noise
aspects of the Code for Sustainable Homes.

Provisional Programme

* Sound Insulation, PCT and the ANC
Registration Scheme

» ANC Round Robin Exercise & ISO 140
* ANC/BRE/RDL Research Project
* ANGC Good Practice Guide

+ Role, Training and Responsibilities of the
Acoustic Consultant

¢ Selected ANC Registration Scheme
Statistics

« Common Causes of Failure
* The Role of Building Control
* UKAS Accreditation

Web site: www.anc-pct-conference.com

Further Information:
Cathy Mackenzie Management Services
Tel 0151 638 01871 email anc@cmrl.demon.co.uk
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to address process of accurate detection and identification of underwater targets

he accurate detection and identification of underwater targets

continues as a major issue, despite, or as a result of, the promise of
higher resolution underwater imaging systems. With the additional
threat of terrorist activities as well as traditional warfare-based
applications the problem has now expanded.

With the increasing deployment of autonomous underwater vehicles
for mine countermeasures applications, the automated processing of
the large volumes of data gathered by these vehicles to detect and
classify targets has become a critical task. Numerous techniques have
been proposed for computer aided detection {CAD) to detect all
possible mine-like objects, and computer aided classification (CAC)
models to classify whether the detected object is a target or not. The
question remains as to whether the perfect technique can be found for
all applications, or if the answer lies in collaboration and data fusion.

The detection of objects is hampered in environments such as shatlow
water or in regions of complex cluttered seabeds with rock outcrops
or seaweed. The design of targets is alsa becoming more sophisticated
to hamper detection, with cladding to disguise the shape of the target
or attenuate the reftection. One of the most complex to detect is a
buried target, and the problems of detecting these using conventional
systems suggests that a novel approach is required using new sensors,

signals or multi-static deployment techniques.

The Institute of Acoustics will be holding a two-day conference on 18
and 19 September 2007 to address the entire process of detection and
identification, encompassing the design of sensors (both acoustic and
others) to aid detection, deployment strategies, signal design and target
scattering, as well as CAD/CAC processing algorithms. It will also
encompass diver detection, harbour surveillance and marine mammal
detection as well as the detection of mine-like targets. The conference
is organised by the Underwater Acoustics group of the Institute of
Acoustics and will take place at Heriot-Vvatt University, Edinburgh. It
is sponsored by QinetiQ and the Edinburgh Research Partnership in
Signal and Image Processing.

Judith Bell from Heriot-¥Watt University, organiser of the conference
says that it is aimed at researchers in the underwater acoustics
community as well as developers of sonar equipment. It would be an
exciting conference attracting delegates from across the world. It
would be the first time a conference of this nature had been organised
in the UK and an extremely interesting meeting was anticipated.

Further details and the programme can be found on the [OA website
at http:/iwww.ioa.org.ukiviewupcoming.asp or telephone Judy
Edrich at 01727 848195, email: judy.edrich@ioa.org.uk .

s 0

Network Rail sound measurement equipment was stolen from
Eilstree & Borehamwood Station some time between
Wednesday | and Monday 6 August 2007.

The equipment was a Norsonic type |18 sound level meter, serial
no.28281, a Gras type 4| AL outdoor microphone, serial no.33658,

and a large black Peli case containing batteries and associated cabling.

If you are offered instrumentation in unusual circumstances, or have
any information as to the whereabouts of this equipment, please
contact Simon McHugh, Acoustic Design Engineer, for and on behalf
of the Temple Group for Netweork Rail, on 0207 0233 196, mobile
07920 588291, email Simon.McHugh@networkrail.co.uk .
Any help would be greatly appreciated and all information will be
held in the strictest confidence.
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David Yates

Introduction

This article attempts to provide an insight into the acoustic issues of modular
housing using the Verbus system of construction. It briefly summarises the
history of the development of Verbus modular housing and the acoustic design
considerations of the process. Results are presented from two sound insulation
tests conducted during the course of the project. The results are discussed in
terms of compliance with Approved Document E'! and increased performance
standards such as EcoHomes™.

Background to Verbus

Verbus Systems is a supplier of prefabricated modules designed primarily for
use in the construction of residential developments.The system is designed to
reduce construction time, reduce environmental impact and speed up fit-out.

The Verbus system aspires to provide sustainability to the building design. The
system has the ability to be recycled, refurbished, relocated and resized, which
can provide cost savings that are then available to improved internal
environments in energy efficient systems and internal finishes.Verbus aspires to
meet best practices in sustainable building design and construction, such as
EcoHomes and BREEAM.

A Verbus unit is a monocoque steel structure built with shipping container
technology from corrugated sheet steel and rolled steel sections. Units can be
stacked vertically up to 16 storeys high to form the structural frame of
a building.

The units are pre-fitted at the production stage with thermal insulation and
plywood lining. Electrical, mechanical and plumbing services can be pre-fixed to
the units, with the possibility of installing plasterboard finishing and
prefabricated bathroom pods. The completed Verbus frame is clad on site using

NATKINS
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standard cladding systems to give the finished appearance of a conventional
building. :

The aim ofVerbus is to produce a design solution that would be easily repeated
and constructed, and hence in terms of acoustics it would achieve a ‘robust
detail’ status.

Initial acoustic issues with design of Verbus System
Compliance with standards

The minimum standards for acoustic compliance for residential or dwelling
rooms are stated in The Building Regulations Part E (see Table 1). Hotel
operators often refer to their own criteria which can be more onerous.
Increased sound insulation performance criteria can be found in the Building
Research Establishment’s (BRE) Guide BR406 'Specifying dwellings with
enhanced sound insulation'™.

New building developments are often required to meet certification standards
which include improved sound insulation performance between living spaces.
As an example the EcoHomes certification provides minimal points for
meeting Approved Document E but awards extra points for achieving a 3dB or
5dB increase in airborne sound insulation and a 3dB or 5dB decrease in impact
sound insulation values set in Approved Document E.

Fagade design for aVerbus System building has to be assessed on a site-by-site
basis owing to variance in external noise levels from location to location.
Typically the combined cladding and modular construction will be specified to
meet World Health Organisation internal ambient noise level standards™ or a
similar criterion.

continued on page (8
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TECHNICAL CONIRIBUTIONS

| Sound insulation design... - continued from page 17 |

Design considerations for the modules

Verbus containers are constructed from a lightweight steel structure, which
without proper detailing could provide a weak resistance to sound propagation
for both airborne and impact sound. The added factor of small self-contained
units might cause an uncomfortable environment in terms of quality
and perception.

The level of airborne sound insulation the existing module container could
achieve was unknown at the early stages of design. A construction using 2 x
9mm plasterboard sheets, connected to 10mm plywoed, supported on 75mm
L-section brackets with 40mm of mineral wool in the cavity, was expected to
provide the required airborne sound insulation. The void between the 1.4mm
thick steel walls of the container varies between 20mm and 55mm (Figure ).

Floor construction designs are simifar to the wall constructions, replacing the
plasterboard with plywood for the floor finish.These were to include a resilient
pad or layer between the bracket and the plywood, to control impact
noise {Figure 2).

Owing to concerns regarding flanking paths, the support pads for the modules
were designed to include a resilient layer to reduce the transmission of
structure-borne noise through the connectors. The design specified a resifient
material with a constant bulk modulus which would alter in area to achieve the
required stiffness. The required stiffness or resilience between modules in a
multi-storey development {effectively a multi-degree-of-freedom system)
varies with height The location of the resilient material also provides
protection against noise due to thermal movements.

Connection of the modules is based on variations of standard module
connectors for shipping containers (Figure 4). The connectors potentially
provide flanking paths directly between neighbouring modules.

The initial design proposed two solutions that included resilient material to
reduce the structure-borne noise transfer. In practice the thickness of the
resilient material that could be used in the connectors is limited owing to the
small tolerances involved in the design of the connectors. The proposed design
of resilient materials in the connectors provided excessive friction in the
locking mechanism and therefore could not be used.

Vertical cireulation such as stairwells and lifts can be accommodated in an
independent module, thereby providing isolation and reducing structure-borne
noise transfer.

Prototype development

A prototype of three units of Verbus System modular housing was available for
sound insulation tests in February 2005, The prototype was specified and
constructed 1o represent a possible single dwelling containing living areas, a
bedroom, kitchen and bathroom.

An unexpected practical problem occurred in the prototype maodules.
Transportation of the container required the application of a dry, airtight seal
to the module. Once opened and subjected to humidity, the floor construction
buckled. This was resolved on subsequent developments by not completely de-
humidifying the container at pre-shipping stage.

It was noticed after module assembly that the connectors for each medule
were left without the resilient material and no provision had been made to
control the flanking path for structure-borne noise transfer via the connector.
The acoustic tests therefore reflected ‘worst case’ flanking conditions.

As the prototype was a single dwelling, there were no possible horizontal
partitions to perform S| testing and therefore the results at this stage solely
reflect the vertical airborne sound insulation properties.

Trapped air pockets gave issues of vibration and panel resonance of the floors.
On the prototype the perimeter of the module between the ground and first
floor modules had been sealed to provide thermal insulation. The air trapped
between the modules was found to be stiff enough to cause increased vibration
transfer through the floor when excited by heavy impacts (for example, a
person jumping). This did not affect impact noise results directly but the
phenomenon requires further investigation.

Design Development
Testing

The first building to use the Verbus system for construction and available for
acoustic testing, was an extension to the Travelodge on the A36 Warminster

i
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Wall construction
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bypass. The extension consists of two Verbus units vertically and six units
horizontally, adjacent to the original Travelodge building. There are two
bedrooms in each module, with a corridor running down a cencral spine.A pre-
fabricated bathroom pod is located within each bedroom (Figure 5).

The building was tested for compliance with Part E and to Travelodge’s own
requirements. The tests included three full sets (airborne wall test, airborne
floor test, and impact floor test) to ensure that over 10% of rooms had been
tested. All tests were conducted in accordance with S0 |40-4:1998 Field
measurement of airborne sound insulation between roomst! and 1SO 140-
7:1998 Field measurement of impact sound insulation of floors™,

This construction did include the resilient pads between modules (Figure 3),
although the primary reason was to control potential noise due to thermal
movements. These were only intended to eliminate the direct metal-to-metal
contacts between units, not to reduce flanking noise, so they could be bridged
to increase structural integrity.

Travelodge fit-out requirements have changed since this project was built, but
at the time, back-to-back recessed sockets were called for in each room. The
electrical sockets were recessed through the plasterboard and plyweod inner
wall linings, although they remained within the steel container module forming

Efevation of Travelodge Warminster, and layout of a typical unit

each room.

It was agreed that relying on the plastic sockets with thin steel on either
side of the rooms would not be sufficient, and proprietary putty pads were
used to seal round the back of the recessed sockets for additional protection
(Figure 6).

It was not possible to box-in the backs of the sockets with plasterboard, as

o there was limited space between the rear of the socket boxes and the steet
< E module wall.
F Trav elodge const ruction . . . . .
A: Brmm plaster board Figure 6:Wall construction detail for Travelodge Warminster
ol B: 8mm plaster board
G: 10mm piywood
D: 40mm minera | wool Results
E: 1.4mm steel with 20mm and
Et . L“i’;ﬁ“ air gap The results of the tests on the prototype can be seen in Tables 3,4 and 5.The
:L-sechion . .
& socket EcoHomes targets are included for comparison.
: d Hni .
H: putly pad ting Based on the results from Warminster Travelodge, the Verbus module system
- is compliant with the minimum standards set out in Approved Document E.
Besides achieving these minimum levels, the results verify the partition’s high
level of performance for airborne sound insulation and impact sound

Wail construction detail for Travelodge Warminster

insulation, with the majority of tests achieving the maximum EcoHomes rating.
The results also comply with standards for Scotland!™.

- — - -=-——---m—-— +  The results confirm that the required standards can be achieved without
resilient material in connectors and locators.

Figure 9 is a typical D, curve for a horizontal test on a Verbus partition, and
Figure |0 is a typical D7 curve for a vertical test.

Figure |11 and Figure 12 show the D, curves for room éa impact tests, with
and without carpet.

Future work

Future work will include an assessment of the trapped air pocket between two
units stacked vertically, discovered at the prototype stage. This effect has only
occurred between one pair of units.

Proposed design changes to Verbus modules include alternatives to the resilient
layers used between modules in the Warminster Travelodge, and different wall
canstructions. Investigations are under way on various types of plastic material
which will reduce the coefficient of sliding friction between module

[ TR

Figurel’)

Construction at Travelodge Warminster:
{a} locatar and resifient pad; (b) locator, connector ond resilient pad

connections, as this material does not specifically have to be resilient. Changes
are being made to the wall construction linings, for reasons of fire safety.

! I continued on bage 20 |
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TECHNICAL CONRIBULIONS

| Sound insulation design... - continued from page 19 I

It would be interesting to see the overall effect of the proprietary putty pads
used to seal behind recessed sockets, especially in order to find out if the pads
significantly affected the acoustic performance of the partition. [t may be
possible to omit them, as a cost saving.

Summary

The Verbus modular system can successfully meet sound insulation standards
for dwellings or rooms for residential purposes. The standard module will
comply with the performance requirements in Approved Document E.

The modules provide sufficient sound insulation to meet increased
performance standards. The first full construction has shown that the
modules are capable of gaining maximum credit under the EcoHomes
certification rating.

The Verbus system is undergoing a continuous design process. Knowledge
gained through amendments to the design will be included in the further
development of constructions using the Verbus system. Further investigations
into the design, and the increase in the number of developments using the
method will, it is hoped, allow the system to be adopted as a ‘robust detail’.

This article is based on the paper presented by David Yates, Buro
Happold Ltd, London, at the Institute’s 2007 Spring Conference,
co-written by L Hughes, Buro Happold Ltd, Newcastle-on-Tyne,
and A Campbell, WSF, Bristol
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airborne sound impact sound
insulation insulation
Dy + Gy dB L' dB
{minimum values) | (maximum values)
[dwelling-
houses and walls 45
flats floors and stairs| 45 62
rooms for
residential walls 43
purposes floors and stairs 45 62
enhanced
sound
insulation walls 50
(BR406) floors 52 55

abical

Sound inswlation values for compliance with Part E and BR406

!m;!wemm ¢ direction PartE D, + | resutt D, + | PartEL,;, | resultl’,,
C {dB) C {dB) (dB) (dB)
ground floor
bedroom to first flaor 43 62
first floor fo
graund floor bedroom 43 80 62 30
Verbus prototype testing resukts
Harizontal airborne sound insulation test
measurement | Part E D, + EcoHomes result D, + | compliance
direction maximum :
Ce (dB) credit rating, |  Cw (4B)
— Dy + Cy (dB)
2a— 3a 43 48 50 pass
3a—2Za 43 48 52 pass
J3a—4a 43 48 53 pass
4a — 3a 43 48 £2 pass
Ha — Ba 43 48 49 pass
6a — 53 43 48 47 pass’
tMore than 3dB above Part E gives EcoHomes credit rating of 3 points

[Tablcts)

Horizontal sound insulation test results from Warminster Travelodge

Plan view of test arrangement

L]
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Vertical airborne sound insulation test
® ® measuroment | Part E Dy, + | EcoHomes | resutD,,, + [ compliance
direction maximum

6 «> 5 4 > 3 —> 2 1 Cy (dB) credit rating, C. {dB)

Dyrv * G, (dB)

" " PO
Iyl In'd| vl 1 | Iva Ba (1F) — 6a (GF) 43 48 55 pass
LAY AT AT AT AT AT 6a (GF) — 6a(1F) 43 48 54 pass

M 5a (1F) — 5a (GF) 43 48 57 pass
6b 5b 4b 3b 2b 1b
® 5a (GF) — 5a(1F) 43 48 55 pass
. ] 4b (1F) — 4b (GF 43 48 54 255
e Aiboans sand bckstion haizootsl ¥ m‘:’f:;m"::“‘ ® o s s (1F) (GF} p
4b (GF) — 4b{1F) 43 48 64 pass
Flgures

Vertical sound insulation test results frern Warminster Travelodge
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Sound insulation design... - continued from page 20
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Typical curve for impact sound insulotion without carpet
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Marinelenvironmentallrisidmanagement

Colin Schofield

he potential impact from the operation of human-made systems on the

wider environment,and in particular on animal life, is an area of increasing
public awareness, scientific understanding and, also legislation. Assessing the
potential impact of system operation by preparing an Environmental Impact
Assessment (EIA) is a complex interaction between the system, the
environment it is placed in and the species that may {or may not) be in that
region. Performing this assessment by hand is a time-consuming and complex
process requiring significant knowledge bases. Automating such assessments
will be a major step forward in mitigating any potential impacts by allowing
ElAs to be generated flexibly as the scenario unfolds.

The Environmental Risk Management Capability (ERMC}) brings together a
wide range of expertise across the acoustics arena including, sonar design,
ocean meodelling, marine biclogy and bio-acoustics to automate the
production of ElAs for underwater noise. Initially, this work is being
performed to assess the impact of Royal Navy sonar operations (trials,
exercises and use) but the methods can also be applied to the assessment of
other noisy underwater systems, and eventually to other ‘pollutants’. This
article describes how the research, data management and industrial
community is working together to develop this capability and the methods
being proposed.

Issues

The potential impact of the operation of human-made systems on the wider
environment,and in particular other animal life,is an area of increasing public
awareness, scientific understanding and, also legislation. The factors affecting
Royal Navy {(RN) operation of sonar systems in UK coastal waters serve as
an example. The potential effects of these operations have been highlighted

by the growing media and public concern that the use of active sonars has, in
some cases, been linked to the stranding of marine mammals. Such RN
operations in peacetime are assessed using the Environmental Impact
Assessment (EIA) technique in order to provide evidence that the risk to
marine species is as low as reasonably practical. EIAs have to assess:
* The characteristics of the sonars in question
* The nature of the operations to be conducted (timescale,
purpose, location)
« The environmental conditions at that time of year (propagation effects)
* The density and behaviour of the various marine species in
the surroundings (Figure 1)
* The sensitivity of each species, or group of species, to sound
+The legislation regarding protected areas and endangered species, which
varies between countries and regions
*The security aspects of producing a publicly available EIA report
concerning system and operations, which have secure aspects that cannot
be detailed.

The assessment thus has to bring together systems knowledge, operational
knowledge, environmental knowledge, biological knowledge and, last but not
least, legal knowledge. In planning such operations, the collected body of this
knowledge can be brought together. However, for flexible operations at sea
the knowledge has be built into a system that is operable by the ship’s staff,
who may be experts in the system in question but will have very little
knowledge of the biodiversity, its sensitivity and the legal protection status of
the locality.

I continued on page 24
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| Marine environmental risk management - continued from page 23 I

Although this article discusses the problem with reference to RN sonar
operations, the same complexities and processes apply to commercial
operations at sea; including oil and minerals exploration {seismic profiling)
and construction works (eg offshore wind farms).

Legislation

The legislation in this area defines various species that have some level of
protection, and regions of the seas and coastlines that have some protected
status. Example conventions and legislation protecting cetaceans in the North
West Approaches to the UK are shown in Figure 2.

However, no consistent source of legislation actually exists, with UK,
European Union, and other nations' legislation all being different. Many
learned bodies, such as the World Conservation Union (JUCN) have tried to

Fizurell

The potential impact of the operation of human-made systems on the wider environment,
and in particuiar other animal life (such os delphins and beaked whales), is an area of

M. . -

increasing public owareness, scientific understanding and legislation.

classify the extent to which different marine species are endangered but the Common name Cetaccan legislation and comventions for NW Approaches
. i . W& C Bonn Bern Bio-Div | CITES Hazbitat TUCN
data about many are sparse and reaching consistent conclusions has proved T ——— v m o - I v Vo
difficult. However, if a species is endangered then generally its numbers are Fisees dolohin v m m = I 1v 55
relatively low and its habitat well defined. In these cases, setting up exclusion Fo—— - m m = 0 ~
zones around the habitat is a sensible approach. The difficult exceptions are FrT—m v m il o m v T
those species that are relatively sparse and roam over wide areas, because it T — v m m = m v o
is difficult to estimate their populations, difficult to predict densities in a e — v m a = m " ey
region and difficult to assess their sensitivity. e ot aie T v = n s [ " ey
The RN is a global navy: operations may occur in UK, European, US, Cuvier's beaked whale v u u € n W B
Mediterranean, Gulf, and Australasian waters, so the legislative cover and data Sperm whale v e P 1 v vu
cover has to be commensurate with this global capability. Sowerby's beaked whale v n u B 1 v DD
Fraser™s dolphin v 1 In v DD
Narwhal v n 1 C 1 w DD
The GIObaI ElA Beluga whale v i} il C 1 v yu
For the last few years, as the RN has been conducting trials and exercising Minke whale v u r ! v NT
sonars, a paper-based EIA process has been developed, primarily by QinetiQ. Fin whale v i F ! i EN
The so-called Global EIA for sonar system usage (particularly Sonar 2087) Set whale v n il ! w EN
was published by the Mo on its web site™ for all to see, as an example of Humpback whate v ! - i L v vu
how the risks are being assessed and mitigated in practicel®. Northern right whale v ! u P ! v EN
. . R . 3 3 Blue whale A4 1 Ii P I v EM
The EIA details the application of the MoD’s environmental policy as e
. - S . escription
captured in the JSP 418 Environmental Manual, which includes the following: — - .
W& C Wildlife and Countryside Act (1381) Schedule: V= protected specics
¢ The MOD and Its Agenues are requ"—ed to demonstrate compllance WIth Bonn Convention on Conservation of Migratory Species of Wild Animals
the |etter al'ld thE Splrlt Of t‘he Enwronmental Protectlon ACt (EPA) and Rern Convention on the Censervation of Evropean Wildlife and Natural Habutats Appendix:
Environment Act (EA) which apply to all service and civilian personnel, I serictly protested endangered and vulnerable animals: TIT: protected animals
. P " . - Bio-Drv UK Bio-Diversity Action Plan conscrvation status:
and with all other existing environmental legislation P: Priority spocics, fe globally threatencd or rapidly declining in the UK (50%+ in 25 yoars);
\ N . C: speies of conscrvation concern
* Crown or dEfence exemptlons from Ieglslatlon may 0l'||y be anOkEd CITES | Conveation on the Imemational Trade in Endangered Specics Appendix:
where essential to maintain Operationa| effectiveness 1: spceies threatencd with cxlinetion; [1: vulnerable specics
K . . R . . Habitat | Dircctive an Conservation of Natural Habitat and Wild Fauna snd Flora Appendix:
* The MoD recognises all international conventions to which the UK is LI: species requiring the designation of protected areas; IV: protected species
[IUCN TUCN Red Data List Designation:
a Party EN: ¢endangered, VU: vulnerable; CD: conservation dependent; NT: near threatened;
D: data deficient.

+ The MoD supports the protection and enhancement of the natural
environment in line with the Government’s environmental strategy, and

the principles of stewardship and sustainability, within overriding
operational and financial constraints I

* The MoD and its Agencies will strive to be good neighbours at home Example conventions and legislation protecting cetaceans in the NW approaches
and abroad. (taken from Pooley (2000) )

The EIA then details modelling of the potential effects of a sonar against a set

of agreed thresholds based on the perceived risk to a ‘generic’ mammal
whose audiogram lies below that of all measured marine mammals. The —_

g

rvaees s
precautionary generic audiogram used is shown in Figure 3. = w i i
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Assessments are performed using this audiogram to derive the regions of , ’ ——erar e
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potential impact for:
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+ Permanent threshold shift (PTS) — a permanent loss of hearing sensitivity.
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predicted which effectively represent the minimum clear region around the Freeparney ot
sonar or the minimum clear distance away from a protected region that must Frmanreh R ons e e )
exist for safe operation of the sonar.To find the stand-off ranges the process D

is akin to that used in industrial situations but the question is reversed. In the
industrial situation the noise exposure is predicted for the workplace to

Lo . Lo . , , Generic threshold curve from the global EIA
determine if (and what} hearing protection is required. In contrast, in this F g
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A hierarchical approach has been adopted. If date from a particular species are available

they are used. if unavoilable, data from other species in the same genus are used. In the {
worst case, any similar marine mammal or a precautionary generic marine mammal

' parometer is used.

Mode] alta field

Risk ievehs
(rules of
s engagement)

The sound exposure response modelling opproach utilised within ERMC(S) uses a flexible
set of modelling components that can be developed to appropriate levels of
fidelity independently.

case the assessment is essentially deriving how far from the sound source the
affected object must remain so as not to need any protection - hence the
term ‘stand-off range’.

Each stand-off range is calculated from an assessment of the noise exposure
of the ‘generic’ mammal calculated in a way that parallels the personal noise
exposure of an employee (HSE 1989)0.

2
1 P
Lgp 4 = 10log 1 — !:—"——- dt
10 Tu'!: pu

This equation is modified as follows to allow integration of sonar pulses over
a day:

| t-iw  SPLOGTV
LEP,d =1010810{;§—-80—0- Z 10 10 (5’}
b =0

Where SPL is the sound pressure level due to the sonar, GTVY is the generic
threshold value at the frequency of interest, and the summation covers a
duration of 24 hours. What remains is to agree the sound exposure for
mammals that results in aTTS or PTS.The values used are derived from work
by David™ where exposure levels of 75dB and 35dB above the reference
threshold were the lowest levels that caused any observable TTS and PTS
effect in fish, marine mammals or submerged human beings.

From these limits can be determined the maximum sound pressure level in
the water that can be sustained (a PTS threshold and a TTS threshold based
on the generic threshold value and the total duration of the sound, T). Hence,
the distance from the sonar at which the sound level drops beneath these

Probability\Seciousness Catastrophic Critical Marginal Negligible
Frequent ﬁ. J _n B
Probabl: o Y B C
Occasional 0 B C C
Remote i B C C D
Improbable [ [4 [+ ) [
Incredible [ C ] 2 D

The risk classes A, B, C and D signify the level of risk assaciated with the probability of an
event related to the seriousness of an event J

|
I
b e = -

thresholds can be derived, which become the associated stand-off ranges.

PTSThreshold = GTV +95-10log,, %6

TTSThreshold = GTV + 75— lologm ;-8—;'“0—0*

The resulting ranges will depend upon the oceanographic environment in the
locality, including the local water depths, temperature and salinity structure,
sediment, etc, and also the deployment of the sonar (where in the water
column the sonar transmitter is placed). In the global EIA a number of
standard regions and environments are considered to wy to cater for
these variations.

Issues with a paper-based global EIA

Although the global EIA provides a good foundation, each operation and
exercise of the sonar system can be expected to be different from that
assumed at the global level. The environment and the sonar operation will not
be quite that assumed, whilst the weather and other operational factors will
change the actual usage of the system from that planned in unpredictable
ways when the EIA is prepared so far in advance. Hence, associated with the
global EIA, each specific exercise of the sonar usually needs a specific
supporting EA for the actual location and time of year concerned. Again this
local EIA has to be performed ahead of time as it requires a significant
amount of effort to plan and run the simulations required to develop the
associated stand-off ranges. This process is time-consuming and expensive
when repeated for each exercise and, if it were extended to cover all sonars
on all RN vessels it would become almost prohibitive.

To counter these problems, an effective computer-based prediction system

was required that could be used

< both during the planning stage and during the actual operation (to cater
for the unplanned elements)

« for all RN sonars and also all supporting NATO sonars for joint
exercises, and

» anywhere in the world, rather than just in a few predicted regions.

This desire resulted in the development of the Environmental Risk
Management Capability (Senar).

Environmental Risk Management Capability (Sonar)

ERMC(S) brings together the systems and acoustics knowledge of BAE
Systems Integrated Systems Division ({Insyte) with the marine biclogy and
mathematical modelling of the Sea Mammal Research Unit (SMRU) and
Centre for Research into Ecological and Environmental Modelling (CREEM),
both at the University of St Andrews, to create a peer-reviewed operational
tool that can provide EIA reports for any well-documented sound source
anywhere in the world.

The tool relies on the validated global EIA approach but provides real-time
assessment and supplementary complex sound-exposure-response (dose-
response) models that provide a real assessment of the environmental risks
incurred in the operation of the sonar.

The policies, processes, analysis and reporting within the system have been

I continued on page 26 J
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[ Marine environmental risk management - continued from page 25 ]

subjected to peer review by working groups concentrating on the legislation,
the operations, the modelling, the data supply and the openness of the system
to ensure that the system provides a solid foundation that may, at some time,
need te be relied upon in court,

Two methods are being implemented within ERMC.

*» The first method is the implementation of the peer reviewed permanent
and temporary threshold shift (PTS/TTS) algorithms from the global EIA.
These algorithms calculate the in situ stand-off ranges based on acoustic
threshold levels, the sonar parameters and the local environmental
conditions. The stand-off ranges can then be compared visually against all
local known mandatory protection areas to determine if any adverse
effects will occur.

» The second methodology was developed by SMRU and CREEM and
provides the next-generation environmental impact assessment process.
The algorithms, called SAFESIMM (statistical algorithms for estimating the
sonar influence on marine megafauna), provide a quantitative evaluation of
the risks to marine mammals posed by sonar, whilst accounting for
uncertainties in the knowledge of both marine mammal densities and the
likely biological consequences of exposure to sound.

Data

The availability of data is the essence of the ERMC system and the
adaptability and maintenance of such data is a key element of the system.The
following categories of data are held and can be updated as new information
becomes available.
* Sonar system parameters
» Environmental descriptors: water depth, sediment characterises, sound
speed profiles
* Marine species: maps of species density, and species (or group)
specific information on behaviour {(eg dive patterns) and sensitivity to
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* Areas and limits: coastlines, protected areas, fishing areas, national waters
and boundaries.

Most of these datasets are now loaded from an extension to the IHO's 5-57
electronic chart transfer format called Additional Milicary Layers (AML}.AML
format global chart-like and gridded datasets into portable file sets that can
be created by onshore data repositories, distributed to users via various
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communications routes and loaded onto the systems at sea. For the purposes
of the RN, the source of this data is the UKHQ, though SMRU and CREEM
are providing the marine mammal data in the first instance.

The marine mammal datasets are perhaps the hardest to generate as they are
undoubtedly the hardest to measure. Species audiograms and thresholds are
difficult to obtain and the behaviour of species under narmal situations and
when presented with stimuli in the wild is very difficult to monitor.

Models

One way of visualising the sound exposure dose modelling is shown in Figure
5, which shows the modelling chain used to reach a solution. The yellow
rectangles (on the left) represent key sources of data utilised (already
discussed above) whilst the blue diamonds (in the centre) represent an
algorithm that combines data to produce another dataset (green rectangles
on the right) in the chain.

In broad terms the caleulation process is as follows.

+ Step | generates a sound field from environmental data and scenario.
Various validated acoustic propagation models could be used at this stage.
At present the UK INSTANT model and the US RAM model are
available. The simple process of adding other models has been
successfully demonstrated.

+ Step 2 applies biological knowledge to the sound field to determine
the effect.

GEIA, the global EIA, is applied by applying the suite of threshold
algorithms to determine the range at which the sound level from the
sonar drops beneath the threshold. This range will be different in the
various directions around the sonar as the environment is not
homogeneous; hence minimum and maximum ranges are determined
based on 16 angular sectors around the sonar.These resulting ranges can
then be applied as safety no-go areas around all known mandatory
conservation areas and as the observation zone around the sonar.
SAFESIMM is the St Andrews risk modelling algorithm. Essentially,
SAFESIMM runs a stochastic model for each species in the region affected
by distributing a large number of simulated animals in the ocean region,
then simulating their swim and dive patterns through the predicted sound
field. The simulation builds up the sound exposure level accumulated by
that species. This data can then be used to determine the probabilities of
TTS or PTS onset for the from the dose response model.

The easiest way to see how the risk is determined and assessed by the
command is to compare it against the UK Defence Standards for human
safety assessment (DefStan 00-56). This is based on an assessment of the
likelihood of adverse effects and how critical is that effect (Figure 6) with a
target that the impact is ALARP (as low as reasonably practical). The models
are effectively calculating the probability of an effect, which may then be
assessed for its seriousness and an associated risk class A, B, C or D inferred.

At present, seriousness is the most subjective element of the assessment as
it implies some form of policy decisions about how serious effects are to
different species. For example, PTS is presumed to be more serious than TTS:
TTS to an endangered species could be considered more serious than TTS
to an abundant species; the local rules of engagement might expect lower
levels of seriousness to be acceptable in peacetime than in a wartime
scenaric. Such a policy is not currently faid down but it is left to the ship’s
eommand to determine what level of seriousness is appropriate for the
operational circumstances, allowing the command to assess the risk and
balance against the operational requirements and make an informed decision
on the evidence presented.

System

The ERMC(S) system is being deployed on all UK RN senar-equipped vessels
over the coming year; initially on the type 23 frigates and then spreading out
to other vessels. The system consists of a software application plus
supporting data installation capable of running on a Microsoft Windows PC
or laptop.

The system design conforms to open systems principles with the ability for
the MoD) customer to contract alternative suppliers for each compenent in

continued on page 28
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TECHNICAL CONLRIBUTHIONS

I Marine environmental risk management - continued from page 27 I

the system should they wish to do so.To implement the open systems design
a CORBA ‘middleware’ solution is used with each system component being
built independently and registering at run-time with the CORBA
infrastructure (Figure 7). In this way, any component can be easily replaced by
any other component if the published interface for that component is
matched.

The operators use a work flow ‘wizard’ to guide them through setting up the
scenaric and modelling the results. The results are then presented in a.
number of forms, including a hardcopy output which can be approved by the
command. If the results are not acceptable various mitigation measures can
be modelled to reduce the perceived impact (eg reducing sonar output
power or duty cycle) until an acceptable level is achieved.

As the system is still in final validation and initial use, and covers the use of
real RN sonars, a real predicted risk surface from the SAFESIMM model
cannot be shown. However, a simulated display appears in Figure 9. The
command can use this information to make an educated decision about the
level of risk incurred by the operational plans.

Additionally, in order to maintain a record for post-operation assessment,
ERMC(S) maintains an audit log of all data and scenarios that have been
undertaken. This log can be used to record both what happened in practice
and any mammal observations noted by visual observers on the ship during
the operation. If good data are recorded then a feedback route exists
allowing the UKHO to update the underlying species databases and publish
updated information for future use.

Summary

ERMC(S) provides the RN with a real-time assessment capability to meet its
obligations under environmental legislation to minimise the impact of sonar

transmissions on marine mammals. A flexible data loading technique is used
to allow the latest authenticated data, such as updated audiograms™ and
improved population data, to be uploaded to ensure that the system remains
current.

The system can also be adapted to cater for assessing commercial noise
sources in the environment (eg geo-physical survey sonars, construction
noise, fishing) and for alternative environmental impact assessments in the
future {eg cil, chemical, pollutants).
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JAnjinevitable]

MhefstoryfoffindustriallDeafnesspiRantil

consequence:

Dick Bowdler looks at the history of occupational deafness in the UK

Instroducrion

One hundred years ago, in 1907, a British government committee,
The Departmental Committee on Compensation for Industrial Diseases said
"Boilermakers' deafness is unquestionably an injury due to
employment” . A year later The Annual Report, Factories and
Workshops said "It is generally known that men employed in certain
trades are liable to have their sense of hearing seriously impaired, if
not entirely destroyed in the course of time, as a result of long
continued exposure to foud noises. One well known instance is that
of boilermakers’ deafness, other cccupations are the hammering of
metal sheets and cylinders, use of pneumatic tools, beetling of cloth,
engine driving and firing of guns."©,

Yet it was to be more than 80 years before legislation was brought
in to reduce the risk of damage to hearing at work. How could this
have happened? How could millions of people have continued to be
made deaf at work and no-one, or almost no-one, did anything
about it.

Although the answer lay in the lack of action by government and
employers, for half that time, they could not be accused of
negligence. The story is rather one of changing attitudes and
knowledge and of the development of the moral framework of
society and technology.

One hundred years ago there was no general feeling in society that
anything should be done about industrial injuries generally. Ten years
before this time the Forth Rail Bridge was built. 71 workers are
known to have died during the construction. It is indicative of the
attitude at the time that it is widely believed that the figure was very
much higher but such deaths were never properly recorded. The
concept we now have that employers have a duty of care towards
their employees was unknown. lt was the attitude of both
employers and employees that damage to their hearing was an
inevitable consequence of their employment.

There was no legal obligation and no meoral obligation in the
context of the time for an employer to prevent his or her
employees getting deaf. As Lord Justice Mustill said in the landmark
case of Thomson and Smiths Shiprepairers in 1984 (about which we
shall hear more} “...while an employer must keep up to date, the
court must be slow to blame him for not ploughing a ione furrow”.

Before 1900

There are references going back over several hundred years to the
fact that some noisy occupations - in particular those involving the
hammering of metal - will cause permanent deafness or tinnitus.
Tinsmiths in the middle ages had “ringing in the ears”. But the first
authoritative reference was in 1831 when Dr Fosbroke, writing in
The Lancet, stated that "Blacksmiths' deafness is a consequence of
employment” [,

Loud noise damages the inner ear irreversibly. It is insidious. It
“creeps upon them gradually” as Dr Fosbroke wrote. It is
cumulative which makes it more difficult to guard against. It is like

Vo
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tobacco. One cigarette will not kill you and one day at work will not
make you deaf. Neither will two or three - but where is the line! It
is easy to say “one more exposure is not going to make any
difference”. Fosbroke’s article stood almost on its own for 50 years
before any real work was done on the subject. In 1886 a Glasgow
doctor, Thomas Barr, found that about 75% of the boilermakers that
he examined were deaf to the extent that they had difficulty in
hearing (or could not hear at all) a public speaker. He compared
these boilermakers with some in other occupations and found, for
example, that only 8% of letter carriers suffered deafness to the
same degree. Dr Barr says "It is familiarly known that boilermakers
and others who work amid very noisy surroundings are extremely
liable to dulness {sic) of hearing. In Glasgow we would have little
difficulty in finding hundreds whose sense of hearing has thus been
irremediably damaged by the noisy character of their work."™ So
it was clear by this time that workers in certain industries would be
made deaf by their employment. As far as | am aware Dr Barr’s
research was the first work of its kind anywhere in the world. The
extent of this research was modest but the first scientific link
between employment and deafhess.

Enlightened Edwardians?

In 1908 Lloyd George as Chancellor suggested the introduction of
a National Insurance Scheme that eventually became the 1911
National Insurance Act. It was the first contributory system of
insurance against illness and unemployment. In this first decade and
a half of the 20th century there was a growing awareness of
industrial hygiene and industrial safety generally. It was well known
that some workers were made deaf by their employment.
Knowledge of this kind is disseminated throughout industry ‘on the
grape-vine’. It is passed from employee to employee and from
employer to employer, often in casual conversation. It is
inconceivable that employers and employees and their families in
large boiler-making companies were not aware of this. It was known
simply because there were such large numbers of employees who
were so severely deaf that no one could doubt it. '

Now that the original trade of boiler-making has ceased it is
probably worth explaining what the process involved. Boilers were
made for steam engines - particularly steam ships - but the trade of
boiler-making extended to the construction of the steel ships
themselves. The riveting process that joined metal plates together
consisted of putting a red-hot metal dowel - a rivet - through a
hole drilled through two plates. The riveter (on the outside)
hammered the rivet flat with a 14-pound sledgehammer. In today’s
terms the peak linear noise level exceeded 150dB and the Lgpg was
probably in the order of 110dB even if it were a lone riveter
working outside. More commonly there would be hundreds of such
riveters often working in a shed and the Lgy probably approached
or even exceeded i20dB. But it was the ‘holder-on’ or 'holder-up’
who suffered the worst noise.This was the man stationed inside the
boiler, or within the double hull of the ship, to hold the other end
of the rivet in position.The holder-on was subjected to the noise of
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perhaps tens or hundreds of sledgehammers on the outside, the
nearest one within centimetres of his ear. His exposure would have
been an Lgpy approaching [30dB. It is hardly surprising they were
deaf.

But the ‘inevitable consequence’ attitude prevailed. The Report of the
Departmental Committee on Compensation for Industrial Diseases in 1907,
whilst admitting that boilermakers’ due to
employment added that ‘It does not, however, prevent a man from
continuing at his trade, and it cannot, therefore, give rise to claims
for compensation..) ™. The reason for compensation was not

deafness was

because a person was damaged but because he could not continue
in employment. The idea that employers were responsible for the
general health of their workers was a concept not yet born.

Technology

It is easy to criticise the attitude to industrial deafness in retrospect
but if put into context it is more understandable. Little
improvement could have been made at this stage, even by a
piocneering employer, because of the lack of scientific technique and
knowledge.

There was no accurate method of measuring hearing loss. Thomas
Barr measured it by the distance at which a ticking watch,a whisper
or a shout could be heard (still used by consultants but not as the
main test). Dr Rodger measured for how long the subject could
hear a tuning fork as its sound faded away, sometimes using his own
hearing as a norm for comparison &,

There was no accurate and readily available way of measuring the
level of sound or its frequency. Frequency was measured
subjectively. Dr Rodger describes in 1925 how he ‘went down to
the boiler shops in Leith with my pockets bulging with tuning forks’
in order to estimate the predominant frequencies of boiler-making
noise ™,

Because accurate, cbjective measurements of the degree of
deafness and the level of sound could not be made, no quantitative
relationship between the two could be established. That is to say
that it was not yet possible to predict the risk of deafness in a trade
by knowing its noise level. There was research into deafness
1927 when 24% of
workers were found to have some degree of deafness but

amongst cotton weavers in Lancashire in

otherwise little appears to have been done™. In most ways Thomas
Barr’s work in 1886 remained the best scientific study concerned
with noise-induced deafness in Britain for 50 years.

Rolling cotton wocl in Vaseline was about the oniy material that
could be used to act as ear protection, and this could not have been
very effective. It was originally proposed by Yearsley in 1848 but,
oddly enough, as an aid to hearing rather than protection against
noise. How this worked is not clear, although perhaps the Vaseline
softened any wax in the ear However, the idea that the same
material could both improve hearing and protect against noise

suggests it was not very effective at either job. In any case doing this
in industrial conditions of the time was unlikely to have produced a
very hygienic ear plug. The cotton-wool-in-Vaseline technique was
probably put forward as an answer to many things because it was
commonly used at the time for protecting the ears whilst bathing.

In 1882 another doctor,Ward Cousins, described an ear plug used
by bathers but it was also. recommended for persons working in
loud noise ‘such as artisans in factories, soldiers and sailors during
the discharge of cannon, and all who were painfully affected by
noise’. It was a vulcanite (hard rubber) plug shaped like a rifle bullet.
Such plugs were made by Dr Cousins presumably only for his
patients’ use ™. The first commercial ear plug was produced in 1914
- the Mallock-Armstrong ™, spurred by the need for protection
against gunfire in the 1914-18 war, but the simpler home-made
variety was probably more commeon. Some time later in 1933 a
paper to the British Association still proposed the use of cotton
wool and paraffin wax for riveters ™.,

Progress at last

There has never been a public debate on the effects of noise on
hearing except for brief periods and specific issues. In the 1970s
there was a brief debate on the dangers of loud noise on the
hearing of young people in discotheques. Leeds City Council
introduced a bye law limiting the noise in discos but this was quietly
dropped when it turned out to be largely unenforceable. The public
debate on noise has always been driven by its nuisance effect {or,in
the 1950s by its alleged effect on the efficiency of workers). People
understand nuisance.They experience it or think they experience it
every day. It is immediate whilst loss of hearing is insidious. People
do not know that they are getting deaf until one day they realise
they cannot hear what people are saying to them. By then it is
twenty years too late.

So it was in the 1930s that one of the driving forces was the
number of motor cars that appeared in the streets and roads. It is
doubtful that the large numbers of horse-drawn vehicles were
much quieter, but the relatively sudden change of character of the
noise probably gave an increased awareness.As always with noise, it
was probably used as a proxy for other fears. The Anti-Noise
League - later to become the Noise Abatement Society - was the
leading group in the campaign against environmental noise. It had on
its council, and associated with it, many eminent figures including
doctors and scientists '™, It will be of interest to those now working
in the field that the first Noise Map of London was produced in the
1930s at a scale of four inches to the mile by consulting acoustician
C W Glover. It was a map of the ‘whole County of Londoen' and
shows areas where ‘street noise is consistently excessive’.

Deafness sometimes became a peripheral issue - some people
thought that people in cities would go deaf because of the noise of

| continued on page 32
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| An inevitahle consequence... - continued from page 3/ ]

the motor car - but rarely was it concerned with those in industry.
One exception to the focus on environmental noise at this time
was the Industrial Welfare Society. Founded in [918 it was ‘an
association of firms, corporations and persons, concerned with
working conditions, beyond statutory requirements, as they affect
the security, happiness and health of workers..!. The Coundil
consisted of representatives of trade unions and employers
associations as well as those representing individual companies and
the Patron was the King'",

At the same time as the motor car spurred interest in noise, the
radio and telephone industries provided the technical knowledge to
develop measuring equipment and audiometry. In the Second Werld
War the advances in electronics which were necessary to produce
modern fighting machines enabled such measuring equipment to
develop. The first sound level meters of the 1930s had been
subjective noise meters. They produced a noise which the operator
could vary in level in one ear and compare with the noise being
measured in the other '\ A few objective noise meters, which were
the forerunners of the present sound level meters, were produced
in the mid 1930s. At the Anti-Noise League’s Noise Abatement
Exhibition in 1935 two ‘objective noise meters’ were on display.
One was produced by the National Physical Laboratory and the
other by the Western Electric Company Ltd. But equally on display
were subjective meters ' [t was not until about 1940 or 1941 that
the first commercial sound level meters became available. One of
the first was the General Radio Company’s sound level meter. It
should be noted that the term ‘sound level meter’ was applied to
an instrument specifically designed to make measurements which
approximated to loudness, rather than the pressure level of a sound
and was similar to a modern meter measuring A-weighted decibels.
By the late 1940s sound level meters became more common.
British Standard 1479, Memorandum on the Use of Sound Level Meters
was issued in 194803,

The other tool necessary to establish a quantitative link between
noise level and degree of deafness was the audiometer. This
measured the degree of hearing loss.Again by the mid-thirties there
were some basic types available. The forerunner at the time was the
Western Electric audiometer available in the [930s™"'*. But again it
was the development of electronics in the early 1940s which
established audiometers in the commercial field. In 1948 the

Amplivox audiometer was available commercially ',

Following Sabine's work researchers had by now started to make
measurements of the acoustic properties of materials. The
electronic equipment to do so was similar to that later
commercially available but at this time was confined to research
establishments. Measurements of absorption coefficient were made
by the National Physical Laboratory'], Methods of sound insulation
were more widely known. These developments had first come
about prompted by the need to improve the acoustics of concert
halls and theatres "' Noise reducing materials were produced
commercially in the 1930s and 1940s such as anti-vibration mats
(including typewriter mats), acoustic plaster and sound insulating
walls U718 Various ‘silenced’ devices were produced including
circular saws, motors, turbines, t)}pewriters and railway carriages
some of which were forerunners to today’s technology. Others
proved less enduring such as rubber blocks to build roads and
rubber horseshoes.
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Ear protection became commercially available. Already at the Anti-
Noise League's Noise Abatement Exhibition in 1935 there was on
display a variety of ear protectors including the Mallock-Armstrong,
Luxon ear protectors, some plastic and rubber plugs, impregnated
cotton wool such as Ohropax and Quies, the Auroprotector ear
defender, and Antiphones. There were advertisements for Soundex
vulcanite plugs by Ardente "%''l. These were all plugs of variable
effectiveness and it was not to be until the [950s that effective ear
muffs would be readily available.

There was an improving attitude with the development of the
welfare state and the introduction of free medical treatment in the
late 1940s. People generally began to believe they had a right to
good health and that the state and others responsible for them had
a duty to provide it. By this time it was well known within the
medical profession that exposure to loud noise, particularly for
prolonged periods, would damage hearing. Established companies
with noise levels in the workplace in the order of 100dB(A) or
more were probably now negligent in common law because not
only did they know that their employees hearing might be damaged
but they could have found the means to measure and reduce noise,
to measure hearing loss and to obtain ear protection.

The concluding part of this article will deal with the actual
knowledge that some employers had, the Codes of Practice, the
litigation that was necessary to move things on, and the regulation
finally brought about at the instigation of the European Unicn.

Dick Bowdler rioa is with New Accustics, Duntocher, Clydebank
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Corus Northern Engineering Services (CNES) is an engineering
support organisation with bases in Teesside, Scunthorpe and
Rotherham. Part of the Corus Group ple, the company uses a ‘toolbox’
of techniques to help customers of all sizes, and from every industry
sector, maintain their output, efficiency and prefitability, by providing a
detailed and accurate assessment of their piant assets. CNES uses a
range of non-intrusive techniques, including acoustic monitoring,
thermographic imaging, vibration monitoring, laser alignment, lubricant
technology, and remote visual inspection. Corus is Europe's second
largest steel producer with crude steel production of 18.2 million
tonnes in 2006, primarily in the UK and the Netherlands. Corus is a
subsidiary of Tata Steel

By carrying out regular condition monitoring checks on critical
rotating plant and machinery, CNES helped a limestone quarry in
Cumbria maintain its output, efficiency and profitability. The condition
monitoring team has been working closely with Shapfell Lime Quarry
for more than 12 years, providing monthly patrol monitoring at the site
using a range of condition monitoring equipment and techniques,
including hand-held acoustic monitoring devices and vibration
monitoring systems.

On a recent patrol monitoring visit, a CNES engineer discovered
unusually high readings on the primary crusher at the site, which raised
concerns. Through further investigation using acoustic and vibration
analysis systems, it was discovered that the unusual noise levels and

irregular readings were related to a fault on one of the primary
crusher’s main bearings, which had been running for more than 30
years, Significant wear and damage were found on the inner raceway of
the bearing.

By analysing the results, CNES was able to advise Shapfell’s
maintenance team when it should plan to replace the bearing. The
maintenance fitters were mobilised and the bearing was replaced
during a scheduled plant shutdown without causing any major
disruption to the crushing process. Had the bearing problem not been
spotted, and a failure occurred during operation, the plant would have
lost at least two weeks’ production while the bearing was replaced and
the required manpower and lifting gear were mobilised on site.

Az Shapfell, the first stage in the production of lime is the quarrying of
the limestone itself. The quarrying of the limestone takes place on a 47-
hectare site, one mile east of the lime works. Driliing and blasting in the
quarry are undertaken by sub-contractors, under the strict control of
the Shapfell quarry management.The typical face is 18 metres high, and
between (0,000 and 30,000 tonnes of stone are blasted out at any one
time.The shot stone is loaded and transported by dump trucks through
a series of internal roads to the crushing plant.

Here, limestone is crushed in a primary jaw crusher, screened and then

continued on page 34
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| Acoustical monitoring prevents downtime... - continued from page 33 |

transported to the secondary roll crusher. Further screening takes
place, with the small material being used primarily in the iron making
process or sold locally as stone products. The larger limestone, suitable
for the kilns, is transferred to an outdoor stockpile. Limestone from
this pile is fed into a washing plant, where scrubbers, screens and
thickeners are used to remove contamination and produce a clean raw
material for burning in the kilns.

Paul Wright, engineering manager at Shapfell Limestone Quarry
commented that CNES had helped the company considerably over the
last ten years or so. By understanding which condition monitoring
technique was appropriate for maintaining each piece of machinery or
bearing, the output, efficiency and profitability of the plant could be
maintained at all times. The company’s own maintenance team had also
been able to learn from CNES engineers.

The blower systems at the site are also being monitered and
maintained. These supply combustion and cooling air to the lime kilns,
and are critical to the process. If they were to seize up because of
excess dust particles building up on the surface of the rotor blades, the
equipment could break down, causing downtime and disruption to
production. Patrol monitoring of the blowers, using vibration
manitoring and acoustical techniques, again means that faults can be
predicted before they cause serious damage to the blowers, and

consequent losses in production.

Other companies in the guarrying, mineral processing and cement
manufacturing sectors are using CNES' technical expertise and
subcontract manufacturing services to monitor critical plant, and also
to refurbish existing equipment. Starting out as a supplier of rolled
steel kiln sections to these companies, complete overhaul services and
a full range of condition monitoring, plus asset managernent services,
are now offered. CNES has the workshop facilities to carry out a
complete range of overhaul services to quarry screens, crushers and
asphalt coating drums for the quarrying sector. Screens can be
removed from site, dismantled and inspected in the workshops. A
typical contract includes welding and refabricating the decks and main
frames, replacing shake-proof fasteners, overhauling exciter units or
refurbishing eccentric shafts and bearing housings. Completely
overhauled screens can be reinstalled and commissioned at the
customer’s site, together with fixed condition monitoring systems as
required. CNES also carries out complete overhauls of jaw or gyratory
crushers, the manufacture of cones, bowls or shafts, and the overhaul
of mobile crushing plant. Asphalt coating drums can also be inspected,
overhauled and recommissioned to suit tight schedules.

David Scatchard is marketing manager with Corus Northern
Engineering Services

Figurcll

Catastrophic failure of o large bearing
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Erratajandfapology,

A brief history of the speed of sound

he above article, which appeared in Acoustics Bulfetin Yol.32 No.4,

was credited to Lindsay Hannah. The author acknowiledges that a
majority of the fully referenced text as published, excluding the values
for sound speed in various other media given in the table, was
reproduced from the paper by Michael Delany entitled Sound
propagation in the atmosphere: a historical review. This paper was originally
published in the referenced NPL Report in the |970s,and subsequently
in Acustica 38 (4) 201-223 1977, and ProclCA | 32-72, 1978. The
author wishes to apologise to Michael Delany for not having identified
the origin of the article more clearly.

There were discrepancies, incorrect tabulated values, and confusing
statements in the article, which were reproduced in good faith from
the New Zealand Acoustics version. Many readers will have
noticed that the Latin for ‘'speed’ is celeritas, that the velocity of sound
is not an ‘effect’, that Newton’s famous opus is entitled Philosophaiae
Naturalis Principia Mathematica, and that the symbol y is defined as the
ratio of specific heats at constant pressure and constant volume
{not temperature).

The speed of sound in a sclid depends upon its geometric form, and |
have it on goed authority that within a very large volume of steel it is
approximately 5900ms”, in a thin flat steel plate it is approximately
5270 ms', and in a steel bar it is approximately 5060ms-1.

The editor apologises for any confusion, and for these and other errors
he should have been able to spot.

CONSULTANTS IN ACOUSTICS

Cole Jarman Associates

Acoustic Consultants

Trainee to Senior Levels

Cole Jarman Associates are
involved in a diverse range of
projects in many client sectors.
The practice has established a
reputation for excellence amongst
its wide private and public sector
client base.

We have exciting opportunities
for the right applicants to join our

 VEEHDIEAL  CONTRIBUTIONS

practice, take on fresh challenges |
and actively contribute to the |

company’s continued success.

Our commitment will be to
provide successful candidates
with an attractive remuneration
and benefits package, stimulating
and rewarding work and the

potential to  enhance” their *

consulting experience and
professicnal development.

We are starting a new chapter in
our growth and development and
invite applicants interested in
joining our dynamic team to
email a CV and covering letter to
us by 7% October 2007.

Philip Harjk'in'g

philip.hankin@colejarman.com

i f
Acoustics Bulletin September/October 2007

vy

l

i

35



drops 01dB product line

¢Soft Ltd has announced that it will no longer

be  supplying  environmental  noise
instrumentation from French manufacturer Q1dB-
Metravib in the UK.

After a very successful year in 2006, with turnover
increasing by more than 20%, it has been decided
to rationalise the company’s product offering, to
minimise overlap and increase the quality of
products and services.

AcSoft’s MD, John Shelton, commented that the
company had worked with 0ldB right from the
beginning, and had developed their market
presence in the UK over more than 12 years. In

that time, PC-based instrumentation had moved
from a niche into the mainstream, and O(dB
developed into a significant supplier in the
international market.

AcSoft represents Svantek, HEAD acoustics,
Dytran, Listen, GRAS and Acoustic Camera in the
UK & Ireland. With such a wide product offering,
several overlaps have inevitably developed, and
with the release of the new 35x instruments from
Svantek, the company had decided to focus on that
supplier’s range, to satisfy the needs of its
customers in environmental noise, noise at work
and humanfground vibration. Existing customers
would continue to be supported, and after-sales
and application support would be provided as
normal. For the moment, multichannel solutions
from 0ldB-Metravib would still be offered to the
automotive and industrial market.

Svantek now offers a complete catalogue of

instruments for noise and vibration measurement,
with advanced features such as real-time third-
octave and FFT analysis, and building acoustics
features such as RT60. Sighals may also be recorded
to a standard plug-in USB stick, for later processing
and playback on a PC.

For long-term environmental noise monitoring,
AcSoft will shortly be introducing a new concept
from Azimut Monitoring in France, with solar-
powered web-based logging and presentation of
noise and air quality data.

John Shelton added that although it feht a wrench

to drop one of their seminal suppliers, his team
was confident that the newly-optimised catalogue
of products and software would continue to offer
excellent performance and value for money.

AcSoft Ltd
Tel: 01296 682686 fax: 01296 682860
email: jshelton@acsoft.co.uk

British Gypsum’s award winning Glasroc
paperless gypsum boards have received
new certification from the British Board of
Agrement {BBA), the UK’s leading independent
approval body for construction products,

Glasroc FireCase s, the market-leading steel
encasement board, and Glasroc MultiBoard, a high
performance multi-purpose  lining board, are
manufactured by a unique patented process that
provides an ultra-smooth plaster-like surface, unlike

traditional plasterboards which have a paper lining to
both faces.

In the absence of appropriate British Standards, BBA
certificates provide architects and other construction
industry professionals with the assurance of an
independent assessment of the fire, acoustic and
structural performance of the products, based on
actual test evidence.

The new certificates for Glasroc FireCase s and
Glasroc  MultiBoard also include up-to-date

information on the physical properties, weights,
densities and dimensions of the products, and the
latest Building Regulation Approved Documents, as

well as new fire resistance testing information and
Hp/A tables, as appropriate.

Glasroc boards were developed by British Gypsum
almost 20 years ago and are today used for a wide
range of applications from fire protection to
structural steel beams and columns, to high
performance firewalls and fire, moisture and impact
resistant wall and ceiling linings. Glasroc MultiBoard,
owing to its exceptional flexibility, is also widely used
for lining modern curved wall and ceiling structures.

Now in their third and fourth editions respectivety,
the fully revised certificates are available to download
from the BBA website www.bbacerts.co.uk .
Further information and dimensions for Glasroc
products are available from www.british-
gypsum.com

n July 2007 the London Borough of Richmond
became the first council to use Briiel and Kjar's
sound testing equipment with a wireless link to
monitor concert noise levels, and reduced the
number of staff it usually needs at this type of event.

This system, which has a direct cost benefit to the
local authority and residents, was set up by
Richmond's Environmentai Health Officers {EHOs}

LThe wireless link system

using Bruel and Kjaer UK’s state- of-the-art
measuring equipment to create a link from inside
the stadium to a monitoring point near a local
residential area, ensuring the concert did not
exceed the permitted music noise levels for the
stadium.

The equipment used, Bruel and Kjaer's type 2250
sound level meter, provided concurrent

The BEKI2250.1s the heartof the systemy
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measurement of |-minute and |5-minute LAeq
values. If the 1-minute value indicated that the |5-
minute LAeq was likely to exceed the stadium's
licence, it allowed EHOs to send an advance
warning to the sound engineer controlling the
music levels.

A spokesman from Richmond Council said that the
beauty of the system was that it allowed officers to
be at the mixing desk and see what the noise level
was outside the stadium, where local residents
could be disturbed. If noise levels
rose in excess of the permitted figure, they
could instantly feed this information back to the
sound engineer so that he could reduce the
level accordingly.

Briiel and Kjzr is a world-leading manufacturer and
supplier of sound and vibration solutions for use in
a wide range of applications 'including
environmental noise measurements, building
acoustics, vibration measurements and quality
contral for use in the automotive, aerospace and
consumer industries, as well as by local authorities.
Today Briiel and Kjzr has 900 employees and sales
offices in 55 countries. Briiel and Kj®r is a
subsidiary of UK-based Spectris ple.

For more information: Heather Wilkins,
Bruet & Kjaer UK Ltd .
Telephone: 01438 739 000

Email: heather.wilkins@bksv.com
www.bksv.co.uk



Arts & Business First Time Sponsor of the Year Award

ound Solutions, Acoustic Associates Sussex Ltd, has won the Arts &

Business First Time Sponsor of the Year Award sponsored by
University of Portsmouth and CIBAS for their partnership with artist
Rowena Easton. The Awards, held at Aspex Gallery in Portsmouth, are
to celebrate the best corparate and cultural relationships in the south-
east region.

The First Time Sponsor of the Year Award is presented in recognition of the
most innovative first time spensor. ‘Machines for Singing’ is an architectural
sound installation that ‘plugs in’ to a building to record the subsonic life of its
fabric. It was developed by artists Rowena Easton and Mike Blow in partnership
with acoustic consultancy team Barbs and Peter Attwood of Sound Solutions.
It was piloted at the Gardner Arts centre during Architecture Week 06. Sound
Solutions is keen to raise the profile of acoustics in the public perception, to
encourage an increased awareness of sound in the physical environment,
particularly among those setting out on their careers.

More than 200 people saw Sound Solutions and their fellow winners, Givaudan,
Rolls Royce Motor Cars, Southern Vectis, Henmans LLP and Southern Co-
operatives, take awards. Barbs Attwood commented that she and Peter were
extremely pleased to have won this prestigious award, a mark of excellence
which acknowledges Sound Solutions' successful partnership in the project
*Machines for Singing”. They believed that it was an inspired example of the
cross-pollination of ideas between arts and business, and in their case, the
science of architectural acoustics. They were looking forward to enabling the
project in its further development.

Jane Chambers, Regional Director, Arts & Business South-east congratulated all
the winners in the 2007 Awards. She was delighted that the south-east boasted
so many strong examples of culture and commerce working together to
achieve their ambitions. She wished the partnerships every success, and was
looking forward to hearing how they grew and developed in the future.

Acoustician |

Career Opportunities b

Graduate, Acousticians, Senior Acousticians
Bath / London

Buro Happuold is a leading international engineering consultancy which for
over 30 years has provided multi-disciplinary services on some of the world's
mast high profile building and infrastructure projects. Our recent projects
include Arsenal’s Emirates Stadium, the Grand Museum ¢f Egypt, the Madrid
Law Courts and the Rock Triangle in Bury.

We are currently seeking accusticians to join our Specialist Consulling Acoustics
team in our busy offices in Bath and London. Familiarity with relevant legislation,
standards, methodolegies and modelling experience would be expected for the
senior rolas. Working experience of building accustics In key sectors such as
arts, education or commercial — as well as envircnmental acoustics — are also
required.

Key responsibilities for the acoustician and senior acoustician roles will include:
i Providing leadership and development of acoustic services.

Q Respensibility for dasigning, undertaking and reporting surveys and
assessments; and recommending appropriate acoustic solutions.

3 Providing a point of contact within Bure Happold on acoustic issues and
developing relationships with both internal and external clients.

Yeu will have significant acoustic experience in a consultancy or regulatory

background along with chartered membership of the IOA.

For the graduate role we require degree educated individuals with elther an

acoustic or scientfic background.

If you meet these requirements and want to progress : SagBunnt
your career in a dynamic erwironment where your skills 7 LT *? |

and expertise are really valued, please appiy online at: I3
recruitment@burohappold.com
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For more company information and other career
cpportunities visit our website at: -
www.burchappold.com

HE

i

Buro Happold

0115 %45 1564
www.btconline.co.uk
bte.testing@bpb.com
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PA with the roof off

he Centre Court atmosphere at

this  year’s Wimbledon Tennis
Championships was a very different one
due to the absence of a roof! This very
different environment called for a very
different loudspeaker system.

It was clear to Tim Speight and Jon Berry, of
sound contractor RG Jones Sound
Engineering (suppliers of sound systems for
the Club), that installing a distributed
system would not be a viable option, as the
limitations on possible loudspeaker
positions and cable routes would have
compromised the performance of a
distributed system enough to render it
useless. A more innovative approach
was required.

The designers started thinking about the
possibilities for a point source system, but
designing a point source system that was
capable of ‘throwing’ sound 100m across
the bowl, whilst at the same time
containing the sound within the bowl to
prevent noise nuisance to neighbouring
courts and residents, was not
straightforward. After their experiences at
St Paul's Cathedral with Duran Audio’s
DDS beam steering technology, the AXYS
Target/Intellivox ranges were considered.

Acaoustics Bulletin September/October 2007
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The 3D predictions convinced Tim and Jon
that the method would be a viable option
for a temporary installation.

Tim Speight went on to explain that they
demonstrated to the All England Lawn
Tennis and Croquet Club, its umpires, and
the BBC ahead of the championships, to
collect their views on the final design of the
system. The demonstration took place in
Court Number |. It was a success and all
parties agreed that this should be the
selution for Wimbledon 2007.

For the installation a total of thirty AXYS
Target Ul6 mid/hi units and four AXYS
Intellivox DS1608s were installed, The area
taken up by the loudspeakers was very
compact (helped by the built in DSP and
amplification) and the system was invisible
to the untrained observer.The fact that the
Ulé's were effectively ground stacked at
the back of the east stand made the rigging
very easy; alt that was needed was a small
enclosure to protect the units from the
inevitable rain. The result was very
impressive and there were several
comments from officials that this was the
best sound that had ever been achieved in
Centre Court.

The great thing about the Target and

Intellivox units, according to Jon, was that
they maximised the throw obtainable from
a conventional line array whilst minimising
unwanted spill and reflectichs. This meant
that the three major design goals for the
system could be achieved: () to keep as
much sound as possible away from the
umpire’s microphone and the playing
surface; (2) to minimise the reflections
from the press boxes opposite the arrays,
and the spill to other courts and residents;
and {3) to ensure, most importantly, that all
spectators heard the announcements
reproduced clearly.

For more information:
www.duran-audio.com
www.rgjones.co.uk
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“| et the awe and mystery of a

journey unlike any other begin”
2001: A Space Odyssey

Senior/Acoustic Consultants - Nationwide

Take that first step and broaden your horizons with Bureau Veritas! Our Acoustics and Vibration
Group is one of the largest independent acoustic consultancies in the UK with offices
throughout the country. With our broad range of services and client base you will have a great
opportunity to develop your skills and capabilities in acoustics. You'll be part of a world wide
organisation providing a comprehensive suite of safety, health, environment and quality services
ranging from conformity assessments to corporate compliance solutions.

We are looking for enthusiastic people with experience in all aspects of acoustics and vibration
who also have a good working knowledge of current standards and procedures. You must be
computer literate with excellent spoken and written communication skills. If you have the drive
and energy to develop our business, you will be commensurately rewarded with an excellent
remuneration package.

TGN For more information please send your CV to karen.latham@uk.bureauveritas.com or log

VI EIRILTIA'SY

onto www.bureauveritas.co.uk
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POLICY

From Hansard

Commons Written Answers

15 June 2007: Turbines - Health hazards

Mr Cox: To ask the Secretary of State for Trade and
Industry pursuant to the answer of 14 May 2007,
Official Report, on turbines: health hazards, what
qualifications Hayes McKenzie possessed in relation
to infrasound emitted by wind turbines;and what role
medical experts played in the production of
the report.

Muicolm Wicks: The Hayes McKenzie report for DTI
‘The measurement of Low Frequency Noise at three UK
wind farms’ investigated the levels of low frequency
noise and infrasound emicted by wind turbines, it was
not within the remit of the study to undertake new
medical analysis.

However the study did refer to the document
prepared for the World Health Organisation
‘Community Noise' which states that there is no
reliable evidence that infrasounds below the hearing
threshold produce physiclogical or psychological
effects. It also referenced work undertaken for
DEFRA on low frequency noise and its effects.

Dr Andrew McKenzie and Malcolm Hayes are
acoustic experts with between them over 45 years’
experience. They have conducted work in relation to
wind turbines at over 400 proposed, consented or
completed sites in the UK and overseas.

Mr Cox: To ask the Secretary of State for Trade and
Industry what research his Department has carried
out on the numbers of individuals and households
adversely affected by infrasound emitted by
wind turbines.

Malcolm Wicks: DTl and DEFRA have recently
commissioned a report by Salford University, one of
the objectives of which is to establish the levels and
nature of the noise complaints received across the
UK relating to noise issues from wind farms, both
historic and current, and determine whether
Aerodynamic Modulation (AM) is a significant effect.

This report will be published later this summer.

21 June 2007: M| motorway

Mr Greg Knight: To ask the Secretary of State for
Transport when the carriageways of the MI
motorway between junctions 26 and 27 are next
scheduled to be resurfaced.

Dr Ladymoan: The M| moterway between junctions 26
and 27 forms part of the Ml J21 to |30 widening
contract |. As part of this widening programme, afl
the carriageways will be re-surfaced providing a new
tow noise surface. Subject to che satisfactory
completion of statutory procedures and approved
funding, Contract | work is planned to start in
late 2007,

21 June 2007: Aviation: Noise

Chris Grayling: To ask the Secretary of State for
Transport how many UK airports with over 50,000
movements per year have produced strategic
noise maps. ' ‘

Gillian Merron: Under the Environmental Noise

| 1
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Directive, airports with over 50,000 movements per
year are required to submit noise maps to the
Department by 30 June 2007. To date, |2 airports
have submitted maps. Qutstanding maps for other
airports are expected by the end of June. Airports
have been encouraged to publish these maps on their
web sites.

25 June 2007: Lorries - Noise

Mr Arbuthnet: To ask the Secretary of State for
Transport if he will estimate the change in noise level
adjacent to an {o) A class road and (b) motorway
arising from an additional traffic volume per day of (i}
400, (ii) 600, (iii) 800 and (iv) 1,000 heavy goods
vehicle movements.

Dr Ladyman: The method used in the UK for
calculating road traffic noise requires a baseline
volume of traffic. The change in road traffic noise,
including from heavy goods vehicles (HGVs), is
caleulated from the change in the baseline traffic level.
A change in traffic noise level cannot be calculated
with only absolute increases in traffic volumes.

If all the other factors that influence road traffic noise
remained unchanged, a 10 per cent. change in HGVs
is approximately equivalent to a one decibel
noise change,

25 June 2007:Transport - Noise

Mr Evennett: To ask the Secretary of State for
Transport what steps his Department is taking to
address noise generated by (a) road traffic, (b) trains
and {¢) aviation,

Gifian Merron: On aircraft noise, the Government's
objective is to strike a fair balance between the local
and national benefits that can be gained from airport
expansion and the local environmental costs that
might be imposed on people who live nearest
to airports.

One of the aims of The 2003 Future of Air Transport
White Paper was that the number of people in the
UK significantly affected by aircraft noise should be
limited and, where possible, reduced. In helping
airports deliver this aim, the Civil Aviation Act 2006
strengthened airport operators' powers to control
noise at airports.

The Environmental Noise Directive requires the
production of strategic noise maps for large urban
areas, major roads, major railways and major airports.
The maps will be used to prepare noise action plans
during 2008 setting out how environmental noise,
including that from transport sources, will be
managed. To inform the development of these plans,
the Department for Transport will work closely with
DEFRA and transport stakeholders in reviewing how
transport noise is currently managed and what
additional mitigation measures might be needed.

In assessing the impact of new road proposals on the
environment, noise annoyance is taken into account
in scheme appraisal. Road construction projects will
include high standards of enviranmental mitigation to
ensure that, so far as reasonably possible, the impact
of noise is minimised in accordance with this palicy.

Mr Evennettt To ask the Secretary of State for
Transpert what representations he has received on
noise nuisance generated by () aviation and (b)
road traffie.

Gillian Merron: The Department regularly receives
representations regarding noise generated by aviation
and road traffic. The views are used in developing
measures to address noise nuisance from transport.

27 June 2007: Noise

Mr Evepnett To ask the Secretary of State for
Environment, Food and Rural Affairs when he expects
to implement section 84 and Schedule | of the Clean
Neighbourhoods and Environment Act 2005 relating
to noise.

Mr Bradshaw: Section 84 and Schedule | of the Clean
Neighbourhoods and Environment Act 2005 came
into force in relation to Engfand on | October 2006.
We have revised the directions for permitted noise
tevels and an approval for devices measuring
noise levels.

However, these cannct be brought into force until a
stand-still period required under the Technical
Standards and Regulations Directive 98/34/EC
has expired.

A statement will be published on the DEFRA website
when we are able to confirm the exact date.

Mr Evennett: To ask the Secretary of State for
Environment, Food and Rural Affairs what his
Department's policy is on neighbourhood noise.

Mr Bradshaw: The Government take the issue of
neighbourhood noise seriously, and has given new
powers to local authorities to deal with noise-related
problems under the Clean Neighbourhoods and
Environment Act 2005,

27 June 2007: Noise - Greater London

Mr Evennett: To ask the Secretary of State for
Environment, Food and Rural Affairs how many
environment protection officers there are
responsible for noise in each London borough,

Mr Bradshaw: My Department does not hold the
information requested. Staffing levels in individual
Lendon boroughs are a matter for the relevant
local authority.

27 June 2007: Noise - Pollution Control

Mr Evennett To ask the Secretary of State for
Environment, Food and Rural Affairs if he will provide
an update on a proposed National Ambient
Noise Strategy.

Mr Bradshow: The Government plan to publish a
combined national noise strategy for England,
covering ambient and neighbourhood noise, by the
end of 2007.

28 June 2007: Aviation - Noise

Justine Greening: To ask the Secretary of State for
Transport which noise monitors in (2) Wandsworth,
(b) South West London and (c) West London have
provided data used in noise pollution modelling as
part of the Project for the Sustainable Development
of Heathrow; where those noise monitors were
situated; and if he will make a statement.

Giflian Merron: Modelling to estimate future aircraft
noise exposure at Heathrow is being carried out
using the Civil Aviation Authority's Aircraft Noise
Contour Model (ANCON). The model is validated
against information obrained from 10 fixed monitors
under the departure tracks at Heathrow,
supplemented by additional mobile noise monitors.
Since 2000, menitoring has included data from mobile
monitors in Fulham, Barnes, Richmond, Isleworth and
Twickenham. The methodology is set out in ERCD
Report 0307 and the location of fixed and mobile
monitoring sites is shown in ERCD Report 0406,
both of which are available on the CAA website
www,caa.co.uk
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SOUND INSULATIO
ILDINGS

Helps the reader to understand the links
between measurement and theory

P Explains concepts that are important for
the application, interpretation and
understanding of guidance documents,
product data sheets and regulations

» lllustrations showing measurements,
predictions and example calculations are
included for quick reference

This book is a comprehensive guide to sound and
vibration theory and its application to the
measurement and prediction of sound insulation in
buildings. It enables the reader to tackle a wide range
of issues relating to sound insulation during the design
and construction stages of a building, and to solve
problems in existing buildings.

Carl Hopkins previously worked on building acoustics |
and environmental noise at the Building Research
Establishment. During this time he was involved with
sound insulation in research, consultancy, i
standardization, and building regutations as well as |
!
]

£49.99 | 9780750665261 | 648 pages | Aug 2007
Orders: Online or Tel: 01865 474010

being an advisor on acoustics to government For engineers, consultants, buﬂdmg

departments. He is currently a Senior Lecturer atthe ©  designers, students in acoustics, researchers
University of Liverpoal within the Acoustics Research and those involved in the manufacture and
, . ' . g
~ Unit of the School of Architecture. o = de5|gn of bmldlng products.

Save £5 and get free postage by quoting offer code ARW7 online.
Hurry! Offer ends 31/09/2007

www.books.elsevier.com/construction
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PEOPLE NEWS

oo DIFGky

Roy Bratby

Roy Bratby (Chief Executive 1996 to 2006}
celebrated his 70th birthday on Monday
{3 August, Doreen organised a surprise visit
(for Roy) to HQ so that he could indulge his
passion for chocolate cakes. In the absence of
Kevin and Linda, Peter Wheeler presented
Roy with even more chocolate, and Hansa,
Joanne, Pat and Judy (taking the photo) joined
in the celebration. Roy seems to be as busy as
ever - enjoying his retirement!

PatyHansa

(E¥to R

FDoreany Roy, Peterfjoanng

—

Terry Hallett

artners past and present, and colleagues of the

Walker Beak Mason Partnership were
saddened by the death of partner Terry Hallett at
the early age of 5| from cancer.

Terry joined the firm in 1995 on the strong
recommendation of Professor Peter Lord of
Salford University, who encountered Terry when
he was completing an MSc in acoustics at the
University of the South Bank. Terry proved a very
able and willing addition to VWBM and was invited
to become a partner in 2001 as Dr Angus Walker
retired from partnership. He led many key

projects in the building and room acoustics field
of work, taking over the leadership of the
Bedford office as Colin Beak retired in 2004.

Regrettably, Terry was diagnosed with cancer at
the beginning of 2005 but faced it with such a
positive attitude that he continued to work as
much as he could in spite of his illness, until he
was forced to reduce his workload by the
combined impact of the cancer and its treatment.

The Terry we knew, and will remember, was
cheeky and cheerful, with a ready smile and a
humorous response for any verbal openings we
were foolish enough to give him. They were
always given in jest and Terry had the courtesy to
make sure we knew.

Terry leaves behind his widow Maureen and all

his friends and colleagues at WBM, who will miss
his humeour and smiles.

Repwerd Aceesiies

New appointments

I Iepworth Acoustics continues expansion
with key appointment in Bristol and new
office in East Midlands

Hepworth Acoustics is one of the largest
independent acoustics consultancies in the
United Kingdom. The head office is in
Warrington and the company operates from
seven regional offices. The company specialises
in environmental and building acoustics as well
as noise mapping. It is continuing its policy of
expanding its network of offices with a new
opening in the East Midlands and the key
appointment of Graham Bowland at its
Bristol office.

Peter HMepworth, managing director of
Hepworth Acoustics, says that East Midlands is
the company’s seventh regional office, and there
are more in the pipeline, ensuring that clients
are provided with a tight network of offices
around the UK. In Bristol, bringing Graham on
board adds breadth to the professional services
offered in the region and ensures that potential
and existing clients are fully supported.

The East Midlands region is now serviced by a
Hepworth  Acoustics office  in  Castle
Donnington, which is headed by principal
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consultant Richard Housley. The office will

provide consultancy on all aspects of

environmental and building acoustics.

Hepwaorth Acoustics is also developing its client
base in South West England and Wales with the
appointment of acoustics specialist Graham
Bowland to head the firm’s regional office in
Bristol, which opened last year. He joins from
WSP Group, where he handled planning
assessments and building acoustics, especially in
educational and public buildings.

Hepwaorth has built up an impressive client base
since it established the office and there are
opportunities to expand on this, according to
Graham. His experience is complementary to
the firm's portfolioc of acoustic consultancy
services and he is looking forward to making a
significant impact on Hepworth business in the
South West and Wales.

Contact Peter Hepworth on 01925 579100
or email peter.hepworth@hepworth-
acoustics.co.ule for more information.




BOOK! REVIEW

jlransmissionfand, (SecondlEdition)

Frank Fahy and Paolo Gardonio

he first edition of this book, written by

Frank Fahy in the early 1980s, was one of
the standard reference texts on the analysis of
audio-frequency vibration in coupled solid-
fluid systems. However, since that time major
advances have taken place in the field of vibro-
acoustics. One significant development has
been the widespread adoption of powerful
computational tools for the numerical analysis
of sound radiation from vibrating structures.
These tools are now widely used within
industry and academia. A second major
development since the early 1980s has been
the rapid advance in structural materials and
signal processing systems. This, in turn, has led
to the introduction of active control
measures to reduce structural vibration and
the associated sound radiation.

The second edition of ‘Sound and Structural
Vibration — Radiation, Transmission and
Response’, co-written with Paclo Gardonio,
incorporates these two major
developments. The analytical based material
of the first edition has been greatly
extended and now includes the theoretical
basis of modern numerical analysis. In

addition an entirely new chapter is included
on active control of sound and vibration.
Thus, the second edition is a greatly
expanded book, with 633 pages compared
with the first edition’s 309 pages.

Chapter | introduces a mathematical
description of vibrational waves in various
ideal structures such as beam, plates and
cylindrical shells, and Chapter 2 addresses
the concept of structural impedance for the
above type of ideal structural elements. The
mechanics of sound radiation from
vibrating surfaces is explained in Chapter 3
and the problem of evaluating the fluid
loading applied by the fluid on the body is
considered in Chapter 4. Chapter 5 details
the sound transmission characteristics of
various types of plane partitions including
single-teaf, double-leaf and non-uniform
designs. Chapter 6 considers the vibrational
response of structures to incident sound
fields with the principle of vibro-acoustic
reciprocity being strongly emphasised. The
subject of Chapter 7 is coupled system
behaviour in situations where the structure
wholly or partially encloses the volume of

fluid. Chapter 8 introduces the principles of
numerically based analysis of fluid-
interaction problems: Finite Element
Analysis and Boundary Element Analysis.
Finally, Chapter 9 recent
approaches to diminishing sound radiation
by actively controlling the vibration of the
radiating structure,.

considers

lt is pleasing to see that the extensive
physical explanations, which were such a
successful feature of the first edition, have
been retained and have been complemented
with examples from modern numerical
analysis. The experimental data relating to
the theoretical content have also been
revised to include more recent examples
of vibro-acoustic interaction. These
changes have made this book an easily
readable and more up-to-date reference
text than the first edition. The second
edition is, therefore, a welcome successor
to the original.

Stephen Walsh

Job Opportunities in

Acoustics

If you are considering looking for a new job, it doesn't have to be a headache.
Why not let us do the legwork for you and show you why we have become the
leading recruiter of acoustics professionals in the UK.

We have an unrivalled knowledge of the current market and have hundreds of
established contacts within the industry, so we are confident that we can help
you in your search for your next job.

Whether you are a seasoned Senior or Principal Consultant and are looking for
a fresh challenge, or a recent Graduate looking to break into the industry, we
would very much like the opportunity to work with you.

Dozens of acoustics professionals have already found that working with us has
proven to be a refreshing change to what they have come to expect from a
modern recruitment consultancy.

Either call us for a confidential discussion or log onto our website to view a
selection of our current opportunities.

www.MSAItd.uk.com

087 53: T
info@MSAltd.uk.com : E

il

Acoustics Bulletin September/October 2007 43



PRODUCT NEWS

Hepworthisjlatesgnoiseldatabaselfordb efralgives
quarntiesjvaluablelnoiseldatal

Hepworth Acoustics

Noise data for construction-type plant used on construction
and open sites has until recently relied on data that was either
gathered in the 1970s or is provided by equipment manufacturers.
In 2004 Defra commissioned Hepworth Acoustics to produce a
database of noise emissions that was based on actual measurements
from the plant in use. The first part of the database, relating to
construction, demolition, opencast coal sites and waste disposal
was published in 2005 and can be viewed at
http:/iwww.defra.gov.uk/environment/noise/research/const
ruct-noise/constructnoise-database.pdf .

sites

The final phase of the project encompasses

quarries. The report has recently been published by Defra and can
be found at http:fiwww.defra.gov.ukienvironment/noise/
research/pdfinoise-database-phase3.pdf .

The central objective of the Construction Plant Noise Database is
to provide accurate source data to enable operators of open sites,
quarries and landfill operations to evaluate the potential impact of
noise from the proposed operations. The noise data is suitable for
use with BS5228 but reflects current practice and plant. To
complete Phase 3, Hepworth Acoustics carried out surveys of
quarries in Cheshire, Derbyshire and North Wales. Approximately

300 individual measurements of plant noise were taken
. and the results are presented as un-weighted octave

band sound pressure levels together with A-weighted

‘N
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e of noise database

activity sound pressure levels.

The value of the study lies in the fact that where it is
not practical to measure noise levels from the exact
type of plant being used, the database can provide
greater accuracy than relying on ‘type test' nocise
emission data from manufacturers, according to Peter
Hepworth. The database helps coperators to evaluate
the potential noise impact of their sites with more
thus enabling take
appropriate steps to mitigate the impact and
assisting their use of BS.5228.

accurate data, them to

CALLING ALL
MEMBERS

MOVED HOUSE LATELY?
MOVED COMPANIES?
MOVED OFFICES?

Please let us know about it!

We are receiving a lot of returned post and e-mails
from members which means our database is not up
to date. To ensure you receive all communications
from us, can you please inform us as soon as
possible each time your details change?

WHAT TO DO!?

Just send an email to ioa@ioa.org.uk giving
your new details, or telephone 01727 848195.
With our grateful thanks.

@@ Institute of

Acoustics




PRODUCT

Vacancy

Robust Details Ltd has a vacancy for an Inspector in the Yorkshire area. The territory covered includes the
following postcodes: OL, HX, HD, BD, HG, WF and LS.

. The successful cand|date must be either UKAS accredited or ANC Reglstered for fleld testing of the airb ne_

MdRIRIDUNbavin]
inspectorate;Chairman
RobustiDetailsi{Td]
DavyJAvenue]
Knowlhil
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ACOUSTICS B KLV SYSTEMS

CAREER OPPORTUNITIES IN ACOUSTICS CONSULTANCY
DUBAI, UNITED ARAB EMIRATES

Pelton Marsh Kinsella {PMK) International is a consulting firm specializing in acoustical, audiovisual, information technology, ELV and
broadcast systems design with offices in Chicago, Daltas, Honolulu, Las Vegas, Miami and Dubai.

PMK has openings for suitably qualified consultants to work on prestigious architectural and engineering projects that demand a high level
of expertise, initiative, creativity, commitment and enthusiasm. Project types include low/high-rise buildings, mixed-use developments,
hotels, resorts, offices, cultural, educational, institutional, health-care, sports, leisure, entertainment and performing arts facilities.

Candidates should be qualified in building acoustics or related subjects, to a bachelor degree or post graduate level, and have a minimum
of three years consultancy experignce. Skills in instrumentaticn, organizatien, mathematics and English speaking and writing are a
prerequisite. Candidates must be able to demonstrate their ability to work in a team as well as manage multiple projects and tasks
independently.

Salaries and benefits are negotiable and commensurate with qualifications and experience.
Interested candidates should email or fax a CV/resume and covering letter containing details of current salary and benefits to:

Miss Jessielyne Cantos

PMK Internaticnal

# 204, Saeed Tower |l

Sheikh Zayed Road

P.0O. Box 58123

Dubai, UAE

Fax: +871-4-321-7274
jessielyne.c@pmkconsultants.ae
www .pmkconsuliants.com
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PRODUCT NEWS

IAnYaccelerometerdfordallfoccasions)

Briiel & Kjar

Bri.iel and Kjer has launched a new range of
versatile DC response accelerometers
suitable for testing dynamic acceleration
effects on a number of applications, from
automotive to aercspace.

Designed to be incredibly robust, the new
Micro-Electro-Mechanical-Systems (MEMS)
DC response accelerometers can withstand
high mechanical shocks of up to 10,000G and
have been gas-damped, making them resistant
to temperatures ranging from -54 to +121°C.

ldeal for measuring low frequency motion and
the tilt of objects under constant force, the
DC accelerometers can be used for studying

acceleration effects within many industries,
such as aerospace - to test aircraft, missiles,
helicopters and satellites - and automaotive
manufacturers for testing airbags and seats.

The accelerometers are also suitable for
railways, ground transportation testing,
structural testing and even studies on whole
body motion,

Currently available in 36  variants,
accelerometers are individually calibrated to
provide a specified frequency range and offer
two operating temperature ranges to suit
customer requirements.

For additional information: Heather Wilkins,
Briel & Kjar UK Ltd

Telephone: 01438 739 000

email: heather.wilkins@bksv.com

www.bksv.co.uk

-
Micro-Electro-Mechanical-Systems (MEMS)
e ———
DC response accelerometer;

CHARM

Bay Systems

Hand-arm vibration levels can be calculated from
time histories and spectral data using nVision’s
CHARM module (Calculate Hand Arm RMs). The
advanced NVH PC software accepts data from
most sampling and analysis systems including wave
cards and USB systems. The new CHARM module
enables the wvector-summed hand-arm vibration
level {x + y + z directions) to be calculated. It uses
standard drag-and-drop techniques to load the
data, and the user simply selects the channels and
presses ‘process’. The result appears immediately as
a html document and appended to the original
data object.

A major advantage of the nVision-based system is
that any hand-arm or whele-body set of response
curves can be loaded, making the system ‘future-
proof’. Data can be acquired using an ultra-portable
full-function PC such as the Micro VAIO, shown in
the picture, with the DT9837 USB-powered four-
channel acquisition card and [IEPE-powered
accelerometer. If field work is not necessary, data
can be gathered using a standard PC.

As a special introductory offer, customers can have
a triaxial accelerometer, Micro VAIO pC, five-
channel acquisition system and some very versatile
sortware for a very competitive price.

Contact Alan Bennetts at Bay Systems, tel 01458
860393, or email sales@baysystems.ltd.uk

Micro VAIO PC
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B & (R

announces ‘low noise’ tapping machines

More accurate socund insulation
measurements to help
constructors meet strict noise

regulations are now available, following
the launch of Bruel & Kjaer’s updated
standard tapping machine - with
reduced external noise.

The inherent mechanical noise a typical
standard tapping machine produces,
particularly on poorly insulated floors,
can be picked up during use and distort
the results. Bruel and Kjaer significantly

The tapping machine is placed on to the
floor covering and measurements are
made of the resulting impact noise
inside the room below. Each machine
has five hammers, which lift and drop
on to the floor twice a second: this
creates some inherent mechanical noise
from the motor, gearbox and lifting

mechanism. With Briiel & Kjaer’s
improved model only the floor
acoustics are recorded and users are
provided with more precise
measurements.

loudspeakers, an amplifier and the
improved standard tapping machine.

For additional information: Heather
Wilkins, Marketing Coordinator,
Briel & Kjer UK Ltd

Telephone: 01438 739 000

email heather.wilkins@bksv.com
www.bksv.co.uk

reduced the internal noise (and hence
external noise) of its standard tapping
machines by using vibration insulation
inserts and bushes.

Measurement of sound insulation is also
governed by international standards
(1SO 140 and ISO 3382} which require
the construction industry to obtain

For the design and performance of rg|iable results by certain methods. To

standard tapping machines, meet these standards the results must
manufacturers must follow the haye been produced by an
international standards 1SO 140-6, ISO  gmnidirectional sound source radiating
140-7, I1SO (40-8 and ISO 140-11. noise evenly in all directions. Briel &
Measurement procedures for drum  Kjar provides a complete system for

the accurate measurement of building
acoustics, which includes two
omnidirectional sound source

noise (noise from footsteps) are on the
research level, but currently neo
international standard has been issued.

Acoustics books

Urban Sound Environment Environmental and Architectural
Jian Kang, University of Sheffield, UK Acoustics znd edition

Cver the past two decades there have been many Peter Lord, University of Salford, UK

major new developments in Acoustics of urban Zyun-iti Maekawa Institute of Naise Control Engineering, USA
space. Jian Kang introduces and examines these and Jens H. Rindel Technical University of Denmark

key developments. including: the development
of prediction methods for urban sound
propagation, establishment and application of
noise-mapping software and new noise control
measures and design methods.

Also covered is the new EU directive cn noise and
the substantial actions it has brought

about across Europe.

September 2006: 304pp, 220 line drawings, 16 tables, 25 bAv
halftones
Hi: 9780415358576 £62.50

URBAN SOUND
IENVIRONMENT

New edition of a classic guide with updated coverage
of international standards making this a must have
texts for professionals and students alike.

It adopts a multi-disciplinary approach to the practice
of achieving a more acceptable acoustic environment,
and it draws on the same basic principles to cover
beth of outdoor and indoor space.

August 2008, 432pp: 300 ling drawings, 40 tables, 10 b+w halftones
Hb: 9780415449007 £80.00

Predicting Outdoor Sound
Keith Attenborough, University of Hull, UK
Kai Ming Li, Purdue University, USA

Kirill Horoshenkov, University of Bradford, UK

Building Acoustics
Tor Erik Vigran, NTNU Trondheim, Norway

apr Sound

Covering all aspects of sound and vibration
in buildings, Erik Vigran explores room acoustics,
sound insulation, and noise and vibration
problems connected to service aquipment
and external sources.
M The main focus of the book is on the design
of elements and structures to provide high
sound insulation and high absorbing power,
X} improving the acoustical performance

i of buildings.
June 2Q08: 246x174: 320pp: 211 line drawings
Hb: §78-0415-42853-8: £80.00

This is a highly practical yet academically rigorous
reference for acoustics engineers, especially those
working on major projects where noise control is

a key issue, such as the design and construction

of Heathrow Terminal 5. Including software allowing
the user to make noise calculatians, this book
brings together various thecries and dats tc give
both researchers and practitioners the basis for
deciding which medel to use in a given situation.

Navember 2006: 234X156: 456pp:
Hh: 9780415235101 £75.00. 100 line illustratians, 20 tables, & b+w photos

e Taylor & Francis
Taylor & Francis Group

Email: book-orders@tandf.co.uk View all our Acoustic titles at www.builtenvironment.com
To Order: Call (Credit card) +44 (0} 1264 343071
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PRODUCT NEWS

KnaufiGypsum]BargelCoatiset{forgmore]Ran{Efsolutions;

Knauf Gypsum Parge Coat application

Knauf Drywall's Gypsum Parge Coart, a key
solution for Part E compliance in residential
masonry separating walls, has gained further
approvals that allow its use in a wider range of
applications. After extensive on-site acoustic
testing, Knauf Gypsum Parge Coat has achieved
Robust Detail status for use on cavity
separating walls of dense aggregate blocks
(1850 to 2300 kgm?) and Besblock Star
Perfarmer general purpose cellular blocks. This
follows earlier Robust Detail approval for its
use with medium density aggregate blocks
(1350 to 1600 kgm™).

The latest approvals mean that housebuilders
and drylining contractors can ensure Part E
compliance without pre-completion testing by
using a parge coat on separating walls of types
E-WM-3 and E-WM-5, in addition to the

common E-WM-4 type approved previously.
This makes the preduct suitable for use in
houses, flats and all other residential buildings
where masonry separating walls of these types
are specified.

Knauf Gypsum Parge Coat is used in place of
traditional sand-cement renders to seal
masonry before finishing with  Knauf
plasterboards.As a gypsum product it is easy to
mix and to apply, by hand or machine, and its
fast drying time of only two hours is a boost for
site productivity as wallboards can be direct
bonded on the same day.

Part E of the Building Regulations requires that
in new-build houses, separating walls must
provide at least 45dB reduction of airborne
sound on site. Robust Details provide conditions

for constructions to comply with Part E, without
pre-completion testing, With the new approvals,
builders have three options for compliance using
100mm blocks with a 75mm cavity; each outer
face is parge-coated and finished with [2.5mm
wallboard on dabs of bonding compound.

Gypsum Parge Coat is available from builders
merchants in 25kg bags, each covering 4.25m* at
a minimum thickness of émm. Further details on
Gypsum Parge Coat and other Knauf drywalls
for Part E compliance in residential applications
can be found in the design partner series
housing brochure, available free from 08700
613700 or as a download from
www.knauf.co.uk .

For more information: Knauf Drywall,
tel: 01795 424499 email: info@knauf.co.uk

BannOwlRealltimeldirectionallnoisefmonitoring;

World first patented technology for multiple noise source detection and analysis

he manufacturers say that with BarnOwl

it is possible to tell in real time not only
how loud the noise is, but also where it is
coming from. BarnOwl is an integrated system
of three microphones, a precision engineered
mounting plate, acoustical hardware and
sophisticated signal processing and reporting
software. |t provides the worlds only full-

time, 360° real-time directional noise
moenitoring and control solution.

The benefits of the BarnOwl noise
monitoring method over traditional

techniques are:

+ It allows noise professionals to provide
more accurate advice to their clients

« |t gives quicker and more accurate
resolution of noise issues, and allows
industry to improve its operational
efficiency

« Fairer negotiations can be conducted
between industry and regulators, with a
better outcome for affected communities.

BarnOwlITM achieves this by providing
accurate measurements with true directional
menitoring, thus eliminating debate over the
subjective nature of attended measurements.
Longer measurement durations can be
studied, giving proper consideration to
variable conditions such as the weather and
operations on site. |t provides fully automated
and unattended monitoring that reduces the
overheads associated with attended
monitoring. This means that real-time noise
data can be received and acted on by site
personnel to reduce noise. -

The accurate measurement of noise levels
and direction gives both industry and
regulatory authorities certainty as to whether

Acoustics Bulletin September/Qctober 2007
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noise from a site meets the required limits.
The system can check compliance with
consent conditions, without interference from
other noise sources, and watch the
movement of noise sources on a remote
monitor in real time. le can track and report
on the noise level from muitiple sources over
days, weeks or years, and exclude extraneous
noise from measurement results. The source
of intermittent, unpredictable noise can be
positively identified.

Second by second noise monitoring gives
operations managers a way to manage and
control noise in real time. Multiple noise
sources can be monitored ensuring the site’s
noise contribution is accurately presented
alongside other sources such as road traffic.
Alerts can be sent immediately when noise
contribution exceeds a threshold, and real-
time data reports and real time audio feeds
are available immediately to a site controller.
If required, immediate action can be taken by
operational managers to rectify the potential
problem.

The features of the BarnOwl system include
multiple noise source detection; automatic
unattended real time noise detection (every
second) from 72 directions; directional
monitoring with low pass filter to eliminate
insect noise; real-time graphical display and
reporting of noise levels as Laq and Ly
values; trigger and alert options for real time
control; networked and wireless connectivity;
configurable for access by SCADA or similar
system; samples of audic signals recorded;
direct real-time audio over network
connection; automated microphone
calibration, and archiving facility. There are

BarnQwladded as one component ata BHE
Bitliton environmental monitoring station

both permanent and mobile power options.

For more information: Neil Gross, Sound
Science, tel: +61 2 8116 6118,

fax: +61 2 9437 4393,

email: neilg@soundscience.com.au
www.soundscience.com.au
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Wallsorba high specification acoustic panels are the easiest and quickest
method of absorbing unwanted noise.

These panes are ideal for use in school classrooms, sports /assembly
halis, lecture theatres, music practice rooms, etc.

Sound absorption is now a requirement in schools as part of Building
Bulletin BB93 regulations. Also used in interview rooms, offices, hospitals,
TV studios, radio stations etc.

» Soaks up noise instantly

¢ Noise Reduction Coefficient
0.92 {ie. 92%)

* Quickly and easily instalied.

s Pre-decorated in wide range

of colours.

Easily cut to size on site.

Fast Delivery

www.soundsorba.com

.s-‘——§® SOUNDSORBA LIMITED, SHAFTESBURY STREET, HIGH WYCOMBE,
;-_._E BUCKS, HP11 2NA
TF= : TEL: 01494 536888 Email: info@soundsorba.com
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INSTITUTE '\ BYRY

" Acoustrcs ﬁféaseg Etcknowledge

R TP et

InstitutelSponsorg

CASELLA_

Key Sponsors Briel & K]&I'

Sponsoring Organisations: AcSoft Led -
Campbell Associates « Castle Group -
EMTEC Products Led  »

Hodgson & Hedgson Group Ltd  »
Mason UK Ltd

Shure Brothers Incorporated  «

B AR ]
L ]
"Clrrus
Research plc

AEARO - Bureau Veritas
Civil Aviation Authority
Gracey & Associates
industrial Acoustics Company Ltd  «
Rockfon Ltd =

Thales Underwater System Ltd  »

AMS Acoustics A, Proctor Gr'oup Led -
CMS Acoustic Solutions  «

Arup Acoustics  «

Eckel Noise Control Technologies
Greenwood Air Management +  HannTucker Associates

Industrial & Commercial Technical Consultants Ltd  » LMS UK
Saint-Gobain Ecophon Ltd  «  Sandy Brown Associates

Tiflex Ltd = WWakefield Acoustics = Wardle Storeys

Faber Maunsell

National Physical Laboratory  »
Telex Communications (UK) Ltd

Applications for Sponsor Membership of the Institute should be sent to the St Albans office. Details of the benefits will be provided on request.

DAY DATE TIME MEETING Diary 2007-08
Thursday 6 September 10.30  Membership 18-19 September 2007 29 January 2008
Thursday 13 September 11.00  Medals & Awards Underwater Acoustics Group Speech & Hearing Group
. Detection and classification of Speech and hearing
Thursday 13 September 1.30 Executive underwater targets in learning
Thursday 20 Seprember 11.00  Publications Edinburgh environments
London
Thursday 27 September 11.30 Council
216 September 2007
Thursd 4 Octob 1030 Dipl T dE i Measurement & Instrumentation Group 16-18 September 2008
urscay crober i iplama futars and Examiners Perception, consideration and closure... Underwarer Accustics Group
Thursday 4 October 1.30 Education a better way of dealing with Underwater noise
noise from aircraft measurement, impact
Thursday I | QOctober 10.30  Engineering Division Birmingham and mitigation
Thursday 18 October 11.00  Pubfications Seuthampron
17-18 October 1007
Noise & Vibration Engineering Grou 10-11 April
Thursday | November 11.00  Research Co-ordination oise gineering P Spring Conf
Autumn Conference: Advances in noise pring onlerence 2008 -
Tuesday & November 10.30  CCENM Examiners and vibration engineering _ Widening Horizons
in Acoustics Research
Tuesday & November 1.30 CCENM Committee Onford Reading
Thursday 8 November 10.30  Membership 2930 November 2007 . ‘
i Further derails can be obtained from
Tuesday 13 November 10.30  ASBA Examiners Electroacoustics Group Linda Canty at the Institute of Acoustics
Tuesday 13 November 130  ASBA Committee Reproduced Sound 23 - Hall of sound: Tel: @1727 848195
) audio for live events or on the IOA website: www.ioa.org.uk
Thursday 15 November 10.00  Meetings Newcastle-upon-Tyne
Tuesday 20 November 10.30 CMOHAY Examiners
Tuesday 20 November 1.30 CMOHAY Committee
Thursday 22 November 11.00  Executive
Thursday 29 November 11.00  Publications
Tuesday 4 December 10.30 CCWPNA Examiners AcSoft FC Flo-Oyne Y
Tuesday 4 December 1.30 CCWPNA Committee
ANC/PCT Conference 15 Gracey & Associates 1BC
Thursday & December 11.30 Council
ANV Measurement Systems BC GRAS 33
Refreshments will be served after or before all meetings, In order to facilitate the Asscciation of M.S.A. 43
catering arrangements it would be appreciated if those members unable to attend Noise Consultants (ANC) 13 .
Oscar Engineering 29
meetings would send apologies at least 24 hours before the meeting. Briel & Kjer 4
PCB Piezotronics 9
o Housebuilder Media /
Robust Details 15 PMK International 45
- - ) - Building Test Centre 37 Robust Details 45
Ex am I n atl 0 n m Bureau Veritas 19 SoundPlan (TD&I) 21
Burc Happold 37 Soundsorba 49
DATE EXAMINATION Campbell Associates IBC Sto I
5 October  Certificate of Competence in Environmental Noise Measurement Cole Jarman 35 Taylor & Francis 47
19 Qctober Certificate in the Management of Occupational Exposure to Hand-arm Vibration Custam Audio Designs 19 Trelleborg Bakker BY 23
2 Novermber ASBA Examination Dixon International (Sealmaster) Ltd 27 Wardle Storeys IFC
9 November Certificate of Competence in Workplace Noise Assessment Elsevier Ltd 41 VVS Atkins 17
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Gracey & Associates
Noise and Vibration Instrument Hire 6

Gracey & Associates specialize in the hire of sound and vibration instruments

The biggest UK supplier of Briiel & Kjaer, CEL, DI, GRAS, Norsonic, TEAC,
Vibrock and others, many new instruments added this year

All analysers, microphones, accelerometers efc., are delivered with current
calibration certificates, traceable to NPL

Our Laboratory is 1ISO approved and audited by British Standards
We are an independent company so our advice is unbiased

Next day delivery by overnight carrier

Established in 1972

Full details on our web site — www.gracey.com

Gracey & Associates - 01933 624212
Chelveston, Northamptonshire NN9 6AS

(b, Campbell Associates

SOUND & VIBRATION SOLUTIONS
FOR SALE AND HIRE

Nor4.0

A precision hand-held sound

[ ]
NN Norsonic

@ Sound recording onto USB and R5232 interface

analyser designed for the most exchangeable SD card ICP power for direct

demanding users. Frequency analysis with connection of vibration

With this analyser Norsonic 1/1- or 1/3-octave bands Sensors

set a new standard for in the 0.4Hz - 20kHz range @ RPM input

sound level meters, ® FFT analysis up to 20kHz ® Small, compact and nigged

::::::r;? the widest ;%gﬁzdrgnn?;ﬁﬁ!rfegt‘wng — designed for field use with

applications. covering aﬁ levels connectors covered and
protected

@ Building acoustics according @ The Nor140 features at the
10 150140 and I1SO717 with core of the new Nor140NNR
on-screen sound insulation system, an integrated

indexes DT, etc solution for noise nuisance
© Noise generator investigations




Measurement Systems

A Comprehensive Range of Easy to Use
Instruments for Sale and Hire

Downloading
NEW JdZ’RION NA-28 P
Sound Level Meter and Third Octave Band Analyser is this Easy

The Perfect Fusion of Cutting Edge Technology
and Ease of Use

Large Back-lit Colour LCD Display Provides Superb Clarity

Massive Storage Potential of Real Time Octaves and/or Third Octaves
Expandable Functionality Using Program Cards

.2 RION NL Series

o~ Integrating Sound Level Meters
The Simplest Solution for Environmental,
Workplace or Product Noise
Class 1 and 2 with these Qptions: Simple Data Logging; Audio Recording;
Real Time Octaves and Third Octaves; FFT Narrow Band Analysis
. AND NOW: GSM Remate Control Download Soitware (RCDS)
Full Access to Downtoad and Control Instruments Remotely ™

Now Available

) Q?R'ON vM-54 (LoggingBSMZ?Version e e N s -

> Tri-Axial Vibration Meter
Easy to Use Tri-Axial Vibration Meter for
Occupational and Environmental Vibration
Complies with Vibration at Work Regulations 2005
Complies with BS 6472 and 1SO 2631: Parts 1, 2 and 4

e ieasdres and Logs VDV

.Z’RION DA-20

4-Channel Data Recorder

Light, Compact and Battery Powered
Simple to Use

Stares Data as WAV Files on to Compact Flash Card
Flexible Channel Input Allows Use with Many Transducers

E7“'"‘ Profound VIBRA [ VIBRA +

Vibration Meter and Datalogger

The Simplest and Most Practical Way to
Monitor and Log Vibration Levels

Logs Peak Particle Velocity (PPV) in 3 Dimensions Continuously
Stores Time Traces of Velocity Waveform and FFT Spectra (VIBRA+}
External Alarm and GSM Remote Connection Functions

Excellent Quafity 1 Exceptional Value O Knowledgeable & Friendly Service

ANV Measurement Systems.-il

B 01908.642846,
>4 info@noise-and-vibration.co.uk www.noise-and-vibration.co.uk




