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DEDPAN*®

Anfi-Drumming Material

High perfermance resonant damping treatments

- for example on Metal Roof Systems.
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applied compounds.
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The Institute of Acoustics is the UK's

professional body for those working in

acoustics, noise and vibration. It was

formed in 1974 from the amalgamation (

and the Brirish Acoustic
3 e Institute of Acoust
nominated body of the Engin

ring Council, offering registration at Chartered and
Incorporated Engineer levels.

The Institute has over 3000 members working in a dlvuqc range of research, educa-
linary culture provides

tional, governmental and industrial orgas
apr sductive environment for cross-fertilisation of ideas and initiatives. The range of
s of member Lhm thc wmld oI acoustics IH cquallv wide, embracing such
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With Noise Sentinel - On Demand you can use the same innovative
approach for monitoring projects as short as a few weeks.

Noise Sentinel — On Demand can
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¢ Deliver a better result for your clients
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(Gonference

17-19 September 2014
Organised by the
Underwater Acoustics Group
Third international conference on
synthetic aperture sonar and
synthetic aperture radar
Lerici, Italy

14-15 October 2014
Organised by the
Electro-Acoustics Group
Reproduced Sound 2014
Birmingham

15-16 October 2014
Institute 40th
Anniversary Conference
Birmingham

7-9 September 2015
Organised by the
Underwater Acoustics Group
Seabed and sediment acoustics:
measurements and modelling
Bath

29-31 October 2015
Organised with support from the
French Acoustical Society (SFA)
Auditorium acoustics
Paris

Please refer to
www.ioa.org.uk
for up-to-date information.

Dear Merrbers

It is an honour to be writing my first
President’s letter to you all.

Since becoming the President Elect
more than two years ago, the
Institute has quietly evolved under
the stewardship of Trevor Cox and
Bridget Shield. We have been able to
have more comprehensible finances
and hawve generated surpluses. These
surpluses and our financial stability
have underpinned our strategic plan
that has progressed with the member-
ship to safeguard our future and to
promote acoustics. None of this could
be achieved without you, the
members, volunteering your expertise
and goodwill for the benefit of the
Institute and acoustics in general.

Shortly and looming fast, we will
have our 40th anniversary. We have
much to be proud of and this is a
perfect opportunity for us to present
our work and history. It is planned to
include reports from each of the eight
specialist groups in this and the
following issue of the Bulletin about
what’s been happening in each area
over the last 40 years and looking
ahead to future developrents. Most
groups have submitted articles and
we hope to have all eight to ensure
we have a true representation of
the Institute.

On a personal note I changed
companies last year, taking my
knowledge into a new domain of
underwater acoustics. I mention this,
as throughout my life in acoustics,
just like going to school, it is a
continued learning process. The
Institute’s wealth of material,
courses, seminars and professionals
enable cne to continue to maintain
and broaden one’s knowledge and
gkills. These are not just for young
members; I personally have had two
mentors in acoustics, with more than
40 and 50 years’ experience respec-
tively, who tock the time and had the
patience to enthuse me with the love
of the discipline — demonstrating that
we learn something new each day.
The Institute’s Continued
Professional Development Scheme
supports and encourages continual
learning, as part of one of cur core
strategies, so please review the
events, both locally and internation-
ally, for the great opportunities they
provide and remember that these
events are open to non-members, 50
bring along a colleague,

Ag part of our promotion of
acoustics, we have been liaising with
IT1AV (International Institute of
Acoustics and Vibration) to bid to
host IC8VR01Y7 (International
Congress on Sound and Vibration) in
London in 2017. The bid was
presented at ICSVR1 in Beijing in
July. I am pleased to announce that
we have been successful. Thank you
to all involved for the hard work
required in gaining this triumph.

Asg I commence Iny term as
President, I wish to welcome Jo Webb
as President Elect and thank in
advance the support of the Executive
and Council, ag well as dedicated
members. It's going to be an exciting
two years and I look forward to
continuing the gocd work of
my predecessors.

As a final note, I hope you enjoy
this issue of the Bulletin and I
encourage you to submit ideas for
atories and to provide feedback on
the content. O

Kl
Vil

William Egan, President
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Committed to
spreading the word

illiam Egan, the Institute’s new President, has made the
Wpromotion of acoustics one of his main goals.

Speaking as he took over the reins from Bridget Shield, he
said: “It may be something of a cliché among members to say that
acoustics is in everything we touch and hear, but this is still
something that very few people outside the sector, most perti-
nently those in Government, appreciate.

“That's why I'm determined during my two-year term to do all |
can to raise its profile — and that of the Institute — as much as
possible. As a profession we have so much to be proud about. We
must now spread this message and, with us celebrating our 40*
anniversary this year, this is the perfect opportunity to start to do so.

“I really enjoy the discipline of acoustics, it's such a fascinating
and diverse subject, and it's one that 1 never tire of talking about
to people whenever I have the chance, Having got so much
enjoyment out of the subject and the Institute, 'm now deter-
mined to bring this to a wider audience during my presidency.”

Like Bridget, who made Institute history by becoming the first
fermale President, William's election also marks new ground, for,
unlike his predecessors, he comes very much from a business

background without a traditional academic grounding in acoustics.

Although having a science foundation, he went on to study
business and finance. He then worked for a series of high-tech
companies, expanding his technical knowledge in such roles as
technical purchasing, technical sales and business development
before spending three-and-a-half years as a business consultant.

A six-year spell followed as General Manager with Parmley
Graham before he moved to sound and vibration measurement
specialist Briiel & Kjaer, first as UK Managing Director, subse-
quently Northern Europe Managing Director and then as Global
Services and Solutions Director. At the end of 2013 he moved
again - to underwater acoustic solutions specialist Teledyne
RESON as Vice President-Global Sales.

Like his previous job, his current role involves a huge amount
of time spent flying to meet customers across the globe and he
estimates that since the beginning of 2012 he has been around the
world the equivalent of at least 10 times.

“My first full-scale involvernent with acoustics came when I
joined Briiel & Kjer. This eventually led to me joining the
Measurement and Instrumentation Group committee and, as a
result, I applied to join the Institute. Now that I am with Teledyne
RESON my focus is fully on the underwater side of acoustics,
which I am finding absolutely absorbing.”

While the promotion of the acoustics and the Institute to the
wider world is a key goal so, too, is ensuring the Institute meets its
strategic targets.

Formetion of
Institute AIM
working group

working group as a sub-group of the wind turbine noise
working party.

Gavin Irvine, of lon Acoustics, is the chairman. Other members
will include acousticians working for developers, local authorities
and objector groups.

[t aims to review methods to quantify and assess AM in wind

The IOA has formed an amplitude modulation (AM)

Acoustics Bulletin September/QOctober 2014

“We've already come a long way since our strategy workshop in
St Albans early last year when we agreed 11 priorities for action.
For example, a huge amount for has been done on upgrading our
IT systems and website and this will continue over the next year
or two as it’s crucial to our future and meeting our goals.

“It’s also vital that we continue to put our finances on a firmer
footing so we can weather any storms that lie ahead. This will
allow us to use our reserves so that we derive best value from
them to drive forward our vision.

“I am wholly conscious that we have a dedicated volunteer
base without which the Institute could not function, so another
major goal is to continue to utilise this; to harness this huge pool
of expertise and goodwill at our disposal, complementing it with
additional services.

“I believe that because of my diverse background I am able to
see the Institute in a slightly different way, through a different set
of eyes, and I hope that this ability will help take us through to the
next stage in the Institute's development. It's going to be a very
exciting two years and I can't wait to get going.” Q

turbine noise. This review will include: the AM work funded by
R-UK; the “Den Brook” condition and other historic and emerging
research. A further aim is to progress a preferred metric from
those considered and a preferred methodology for assessing AM.

As a first step, the group will produce an options paper for
consultation. A workshop is also planned in November to allow
members and interested parties to participate in the process.

The first four Supplementary Guidance Notes (SGNs) to the
wind turbine noise Good Practice Guide have been published.
They can be doewnloaded from www.ioa.org.uk/publications/
good-practice-guide. The remaining two will be published in
mid September.

All will require Government endorsement, and the President
will write to the Government seeking this. O



Bridget Shield
presented with
scroll in
recognition of
her contribution

utgoing Institute President Bridget Shield was presented

with a scroll at the Institute’s AGM in London in recognition

of her “leadership, commitment and wise counsel” during
her two-year term. The presentation was made by new President
William Egan.

And in her final act as President Bridget presented Trevor Cox,
who was stepping down from his role as Immediate Past
President, with an Honorary Fellowship in recognition of his
contribution to the Institute. @

Casting light
on sound

By Richard Cowell and Peter Phillipson

Force, this partnership between Young Members Group (YMG)

and the Society of Light and Lighting (SLL), affiliated to CIBSE,
explored a ground breaking collaboration between acousticians
and lighting designers, who too often design quite separately.
Focus was on health, learning, artistic collaborations and better
outcomes through sound and lighting design.

First Dr Elliot Freeman, a neuroscientist from City University,
London, demonstrated the interactive perception of sound and
light by our brains and the McGurk effect the illusory sound
perceived when one sound is paired with the visual component of
another sound). The impact of audio on perception of visual
movement was demonstrated. A video illustrated “a flow of an
array of dots spreading out quickly” which can, in some subjects,
induce perception of a “whoosh” sound, when there is none.

Some asychronicity between audio and vision can be accepted
for accurate speech perception. Each of us has our own value of
asynchronicity. In the late 18* century, the Astronomer Royal, John
Flamstead, noticed significant, but consistent, variations in aural
and visual observations. A “personal equation” offered correction
to achieve higher accuracy. Speech reading can be helped, by
improving timings of signals. A retired pilot with brain lesions
causing doubly asynchronous senses has received therapy to
recover adequately synchronous perception.

Different parts of the brain influence McGurk, reading of
graphemes and phonemes, and the perception of speech in noise.
For some, an auditory lag of 80-120 milliseconds is beneficial.
Hearing is better at processing time than vision. In tests with
Morse code, auditory sequencing proved easy, visual sequencing
less so. Auditory recoding in the brain during visual testing
improved results.

Brain activity is diverse and tasks are achieved through re-
normalisation processes which optimise the timing between sight
and hearing and can improve personal performances in sports,
driving, VR and language learning.

Andrew Parkin (acoustician) and Andrew Bissell (lighting) of
Cundall use collaborative design centred on human senses,

]Initiated in, and supported by, the Sustainable Design Task
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understanding each other’s disciplines as sound and light share
many similar characteristics.

Projects were shown in detail, First, poor examples of projects
were demonstrated (not by Cundall, of course) - the ubiquitous
office ceiling (BCO approved) offering little light outside the
working surfaces, or sound absorbent “trays” blocking daylight
and leaving a high level “mess”. Cundall design at Bourneville
Place had more daylight and balanced the acoustics in a three-
storey atrium. Birmingham SA Water House, Adelaide used
vertical acoustic baffles integrated with task lighting and thermal
mass and Google used a domestic “home from home” approach
with ordinary lampshades illustrated. In Cundall's own
Birmingham offices, originally “boring” with a flat ceiling, an inte-
grated acoustic and lighting scheme added life.

For BSE daylighting and “where light is going” are considered,
with modelling of real sky, and careful contro] of glare. With
careful integration, windows can be smaller (helping energy
conservation). Cundall is exploring cylindrical illumninance - in the
cone of light received by the eye. Visual lip reading cues are crucial
for people with special auditory needs.

For health projects, we like daylight to control our Circadian
rhythms, for our mood. Schemes for this involve considering the
colour of light e.g. backlit beds. Low reverberation times and aural
privacy are also keys to healing.

Luca Dellatorre (acoustician), Paula Longato (lighting) and
Giulio Antonutto (associate) of Arup, sharing out-of-hours interest
in sound/light relationships, presented The Sound of Light.

What is light? With colour change, what is the quality change and
what do we see? Photography cannot accurately capture a particular
quality. Studying the spectral quality of candlelight, daylight and
fluorescents, a parallel interest in sound quality and spectrum
developed. Can we correlate the light quality (e.g. more reds, more
blues} with sound spectra? Is this best with frequency, timing and/or
amplitude? Quality was considered in subjective terms. Max 6
software was used for sound to modify light and vice versa,

In small alcoves in Frankfurt Architecture Museum, six ditferent
light samples from colour controlled tubes, and MIDI sound were
used to move from “warm” to “cold”. Visitors could vary light and
sound. To improve sound, putity of spectral comparisons between
light and sound was compromised.

The authors consider themselves “at the start of something
valuable”.

Simon Jackson (Arup} and Chris Lowe (BDP} introduced the
Subluminal Design Collective.

Chris described the Dark Art of Philip Rafael, the cultural CGEL)
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Unattended

long term and remote vibration monitoring

Developed by consultants and engineers, a system designed for you to monitor the risks
of vibration in an easy & cost effective way.

The AvaTrace system has a built in GPRS modem which automatically collects data to en-
able remote control of your monitors. This coupled with up to 5 months battery life, means
less trips to the monitoring site, saving you time and money.

Superior Project Economy Reliable Online Operation Access your data

- 5 months battery life - Continuous sampling anytime, anywhere
- Fully automated measurements « Reliable outdoor equipment "+ Online

+ Remotely controlled instruments ~ « Automatic transfer of secure . Real time

« Easyto use —one button to start data online + Web based application

+ Online access and analysis + Automatic alerts sent by text or email (no software)

= Share online information with
Available now for sale or hire your stakeholders via the internet

/\AVA moniToring®
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AcousticlPanels!

« Beauty of real wood facings » Modern face patterns
* High impact resistance = Maintenance free

Wallsorba™.

« Wide range of modern vibrant colours - Soft fabric facings
« Custom sizes can be manufactured * Class A performance

Soundsorba’s highly skilled and experienced
acoustic engineers will be pleased to help
with any application of our acoustic products
for your project.

Please contact us by calling 01494 536888
or emailing info@soundsorba.com for any
questions you may have.
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@ differences which may help
to determine an optimum
process for tuning reed pipes.

David Howard, University
of York, described and demon-
strated a new approach to
designing a “Vox Humana”
stop actually based upon
human voice production. This
stop is one of the oldest reeds
commonly used in organs to
varying effect, sometimes in a
rather unconvincing way and
not based upon anything that
looks like a human vocal tract!
David’s approach was based
upon building working models
from actual human vocal
tracts. This required the use of
a CT scanner to obtain the model data and a 3D printer to
produce the model out of a flexible material. Although the model
was driven by an acoustic transducer and not by wind upon reeds,
the results demonstrated drew considerable interest by delegates.

After lunch, the session concentrated on the Duke’s Hall and its
organ. Architect Paul Wisernan and acoustician John Miller of
Bickerdike Allen described the work they undertook on the
building which is grade 2 listed. This included much that was
previously described at the IOA meeting 20 years previgusly, Works
were substantial and involved major changes to the floor, the
barrel vaulted ceiling and gallery. The refurbishment works
improved the sound clarity in the stalls by reducing the focusing of
the barrel vault by achieving greater acoustic diffusion. New
secondary glazing had reduced the traffic noise with the new venti-
lation systern making it unnecessary to open doors and windows.
The raised auditorium floor with vibration isolation bearings

reduced vibration from underground trains which were also helped
by contemporary work on track improvements. The introduction of
the new organ by Orgelbau Kuhn required further work in very

tight spaces. This included relocating the organ blower, some
modifications to the backstage lobby and structural works to
support the much heavier organ than the instrument it replaced.

The MAG AGM was held during the break and elected
Christopher Stanbury (previously co-opted to the committee) and
Sam Wise to augment the existing committee who remain.

The meeting concluded with Christopher Stanbury who
explored the design of the new organ by briefly describing his
impressions as an organist and acoustician. He highlighted its
features that facilitate performance of a wide range of organ
works, and evaluated the success of the builders in designing an
instrument that can truly cope with all styles of organ music. He
then demonstrated this in a live performance of a 21st century
organ work, ‘Homage to Fats’ celebrating the jazz musician Eddie
Harvey (1925-2012). This was given its first performance at the
Duke’s Hall on 10 November 2013. 0
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SVAN 971
Compact Sound Level Meter

» Noise measurements meeting
Type 1 IEC 61672

= 1/1 & 1/3 octave reat-time analysis

« Statistical analysis

« Automated calibration start

» Micro SD Card

Tel: 01296 682040
www.svantek.co.uk
E-mail: sales@svantek.co.uk
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Some thoughts on noise 5
Q.
& m E :
and planning in the new era g
&)
1
S =
By Tony Higgins 8 _{
=
At a time when the debate over measurement or prediction land owners to formally change land use, or develop within an -
affects many aspects of assessment for future noise impacts, existing use for profit (be it economic, social, or environmental). g .\
the Measurement & Instrumentation Group reviews the best Such consents therefore are measured by Local Planning E :
approaches to finding appropriate solutions. One area that Authorities (LPAs) in light of local needs to ensure that they are E {
has become less clear in recent times is planning applica- consistent with local need and will not adversely impact on the |
tions, and in this article, these difficulties are highlighted and public arena. w g
some guidance offered. Each administrative planning area has to have regard to the E ]
National Planning Policy Framework 2012 (NPPF) which is |
Obtaining planning permission in light of the recent changes to national guidance, and is required to have its own Local Plan, and
planning policy has arguably become easier for developers, partic- then, dependent on local need, may have subordinate documen-
ularly with the planning policy favouring sustainable development. tation with increasing levels of detail for specific types or styles of
The same cannot unfortunately be said for those consultants and development, e.g. Development Plan Documents (DPDs) which
local authority officers attempting to quantify, qualify and mitigate inherently provide more details on either preferred locations for
the acoustic issues surrounding some new developments and development or action plans, and Supplementary Planning
demonstrate the sustainable credentials of applications. Documents (SPDs) that normally provide specific advice on
The loss of PPG24 Planning and Noise (PPG24) as a planning thematic or site specific topics (such as expected noise controls, or
tool (and the recent consultation on proposed changes to the design criteria within conservation areas etc. (see Fig 1. Planning
ubiquitous BS4142 standard) appear to have left something of a Policy Schematic).
vacuum with no definitive standards, and variance in how The overall aim of the planning documents is to encourage and
remaining guidance is to be applied. The result is an acoustic no support appropriate development in areas of need, and protect
man’s land into which we all trespass in an effort to seek a against/discourage unacceptable development that is likely to
reasoned way forward. It might help therefore to review what cause concerns. In both cases it is essential that (where necessary)
there is to assist both consultants and local authorities to help planning applications are supported with robust data to support
properly evidence the impacts of/on new development. the application so that planning decision makers have an appro-
priate level of comfort to ensure that the decisions made are
The planning process consistent, and based on evidence. This brings us neatly back to
It is perhaps firstly incumbent upon us to recognise what the appropriate standards and demonstrating that level of comfort.
planning process actually is. Planning consent is sought to enable
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Instrumentation Corner

(4P15 ] - .

Assurance and noise standards for planning

Notwithstanding that individual LPAs will have differing policies

and requirements, the loss of the national guidance PPG24 has

meant that there is a lack of detail as to how to assess the impacts
of noise caused by or on a development. In most cases it is appro-
priate to contact the LPA and ask what methodology they require

(typically this means talking to the local EHO), and then carrying

out the assessment on that basis. However, such impact assess-

ments still need to be grounded in good science, law or adopted
planning policy.

In most cases the agreed assessment methodology will be
determined by the potential noise impacts. For the consultant the
job is to demonstrate the overall noise impacts are in line with the
agreed policies, referencing (where possible) local and national
standards as appropriate. As the local authority the job is to verify
and validate that the submitted data provides the level of
assurance necessary so that local decision makers can approve
applications with comfort and for reasons that are defensible in
the face of local criticism! Remember that local decision makers
will rarely have technical knowledge of acoustics and as such this
should influence how submitted data is produced.

It is sometimes the case that any planning application
requiring the services of acoustic consultants will be controversial.
On that basis it should be clear that most decision makers will
want the greatest levels of assurance possible to deal with public
perceptions and expectations see Fig.2. (cf. PPC/EPR relates to
regulatory controls for some industrial premises involved in envi-
ronmental permitting which is often relevant for waste sites,
scrapyards etc.).

Which brings us to the question of how that level of assurance
is provided. The answer is that the principle that, for new develop-
ment, no one should be expected to live on the cusp of nuisance,
and that, where possible, the precautionary principle should
apply. In order to demonstrate both of these things, acousticians
use the (hopefully agreed) standards.

Helpfully, the standards available are those that are already well
understood by acousticians:

» Regulatory Guidance — Control of Pollution Act 1974 codes of
practice e.g. Noise from Ice Cream Van Chimes (recently
revised). Environmental Permitting legislation etc.

* National approved standards — e.g. BS4142:1997 (in review),
BS8233:2013, BS5228:2009 etc.

* (Codes of practice e.g. ETSU-R-97 (and the recent clarification
documents issued by the TOA available from
http://www.ioa.org.uk)

Unfortunately this isn't the entire story. Whilst the NPPF directly
(paragraph 123) references the Noise Policy Statement for England
(NPSE, Defra 2010) which in turn introduced the concepts of
NOAEL (no observed adverse effect level), LOAEL (lowest observed
adverse effect level) and SOAEL (significant observed adverse effect
level) levels derived from World Health Organisation Guidance; it
did not specifically reference any of the above standards. It also
recognised that the SOAEL is likely to be different for different
noise sources, for different receptors and at different times. This
leads directly to the principle aims of the NPSE:

The first aim: Avoid significant adverse impacts on health and
quality of life from environmental, neighbour and neighbourhood
noise within the context of Government policy on sustainable
development.

The second aim: Mitigate and minimise adverse impacts on
health and quality of life from environmental, neighbour and
neighbourhood noise within the context of Government policy on
sustainable development.

Conclusion

It is suggested that, in practice, the two aims noted in the NPSE
are substantively equivalent to the two levels outlined in Fig.2.
Those levels are themselves able to be demonstrated by use of the
standards noted above. It should be remembered that for
planning purposes the key is demonstrating compliance to
provide the right level of assurance to decision makers, as a conse-

n ) ) Acoustics Bulletin September/October 2014

National Planning Folicy
Framework (NPPF}

-
pp——

Bdiish Standand 4142 1997

Brilish Standan 5228 2009

 —

Fig.2. Planning practice and level of assurance

quence the following advice might be applicable:

* Ensure that the means of demonstrating the environmental
impact is agreed between consultant and LPA (or EHO
as necessary)

+ Ensure that the noise environment is properly characterised in
terms of level, frequency (of operations), duration, etc. so that
it can in turn be properly modelled for its impact.

» Ensure that appropriate standards are used, ideally defaulting
to specific standards if they are available.

* Produce results in a manner that is clear and concise, with a
summary that is capable of being easily understood by non
acoustics professionals or laymen.

It should also be remembered that the NPPF paragraph 123
recognises that businesses should not be unduly affected by
proposed new noise sensitive development and that the policy
recognises that areas of tranquillity should be preserved.

In general LPAs should approve planning applications that can
prove they are sustainable, and do so without delay. Acousticians
and planning officers therefore have to decide on how sustain-
ability can be best demonstrated.

Tony Higgins has more than 20 years' experience dealing with
environmental noise and planning applications both as a
regulator and as a consultant, including providing evidence at
courts and planning inquiries. The observations macde are his
opinions on the increasingly complex relationship between noise
and planning and practical advice on how to minimise the
potential for friction between applicants and planning authorities
in securing planning permissions. @
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General

Excellence in ccoustics showcased
at annual ANC acwards

were held in June at Crowne Plaza Hotel in Birmingham.

The awards promote and recognise excellence among UK
acoustic consultants and are intended raise the profile of the
acoustics industry.

The four awards were: environmental acoustics (sponsored by
Briiel & Kjaer); architectural acoustics (sponsored by Ecophon);
transportation noise control, {sponsored by IAC); and sound insu-
lation (sponsored by Robust Details).

They were presented by Sarah Cruddas, former BBC science
correspondent now reporting for Sky News and [TV,

The second ANC (Association of Noise Consultants) Awards

Environmental acoustics

Winner

HS2 - sound demonstrations

Arup Acoustics

HS2 is a nationally-significant project, high in the public’s
awareness. The UK has very little existing high speed rail, and very
little railway with noise mitigation. Hence the public has almost
no experience of what the project will sound like. This under-
standably increases public concern about potential noise impact.
This is the first time state-of-the-art 3D auralisation has been used
on stuch a large infrastructure project to engage with stakeholders,
inform design, and aid decision-makers. This enables people to
decide for themselves what the impact of the proposals might be.

The demonstrations have been played to leaders of community
groups, MPs and central government officials. Most importantly,
an estimated 25,000 people have heard what H52 will sound like
in their community, and are now better informed about the
character, level and impact of high speed rail.

The judges were impressed by the practical and extremely
useful nature of this project which provided a means to demon-
strate noise in a way the general public would understand. It was
an approach that others should adopt and the engagement with
those affected was a good example to follow on similar projects.

Highly commended

Wind turbine amplitude modulation: research to improve under-
standing as to its cause and effect

Hoare Lea Acoustics

Commended

Calculations of noise levels from road and rail sources for END
round 2 mapping

Hepworth Acoustics

Architectural acoustics

Winner

Winsford E-ACT Academy

WSP Acoustics

This 12,500m2 new build school for 1,700 pupils had to be
delivered to a budget of £18.1million with a contractual require-
ment to achieve all relevant legislative and regulatory require-
ments, Building Bulletins as well as a BREEAM rating of “very
good”. The acoustician played a proactive role in achieving the
acoustic contractual requirements stipulated on this project,
without compromising quality, performance or budget.

The judges noted that a range of acoustic solutions had been
employed and they were very effective in difficult spaces with a
limited budget. It was most encouraging to see the integration of
acoustics with the design from the earliest stage which had
resulted in a successful acoustic environment being created.
Talking to the architect at an early stage was an innovative
elemenit of this project and an approach which should be adopted
wherever possible.

Highly commended
Fundacion Calouste Gulbenkian, Lisbon
Arup Acoustics

Commended
Radegund Hall, Coleridge Community College, Cambridge
Max Fordham

Transportation noise control

Winner

Ground-borne sound and vibration from trains

Arup

HS2 project is the largest implementation of a ground-borne
sound and vibration prediction model in the UK. It is also the first
time a project has implemented a method to predict ground
vibration from trains in revenue service at speeds of up to
360km/h. Consideration of these speeds has led to a better under-
standing of the parameters that are most important to vibration
generation and hence how HS2 can be designed so that it
minimises the impact of ground-borne sound and vibration. 2D
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CIEED This project has for the first time developed an accurate
prediction method for ground-borne noise and vibration which is
able to extrapolate to train speeds greater than 300km/h by
ensuring that the mechanisms that generate ground-borne
vibration, such as wheel and rail roughness, are appropriate for
the required speed range and by maximising the goodness of fit of
the model with the available data at lower speeds.

The judges noted this work was pioneering as a model to
predict ground-borne noise and vibration from trains in excess of
360kmh did not exist and were encouraged to see that input had
been sought from an expert group throughout the model’s devel-
opment. The development of the model is a significant step
forward in ground-borne sound and vibration modelling possibly
discovering something that was unknown previously and so
receives the transportation noise control award.

Highly commended
British Airways’ east and west base ground running pens
Clarke Saunders Associates

Commended
Park House, London
Hann Tucker Associates

Sound insulation

Winner

Racecourse Estate, Sunderland

Apex Acoustics

The Racecourse Estate in Houghton-le-Spring is the largest resi-
dential Passivhaus scheme in the UK, built as part of a sustainable
legacy. This was a pioneering development for the UK in terms of
design and scale, delivering Passivhaus with a more traditional UK
design aesthetic as well as a new approach to customer education
and engagement.

The acoustic design is special for two distinct reasons: first, the
performance achieved is of the highest quality — these may be the
first dwellings to be measured in the UK to achieve the Class A
categories for both sound insulation and ambient noise according
to the acoustic classification scheme proposed under COST Action

The Racecourse Estate, Sunderland

TU0901, now to be adopted as an ISO Standard. Secondly, the
method used to assess the sound insulation design is highly inno-
vative, original and offers powerful insight into the performance
parameters; this method is transferrable to other design and
testing assessments.

The judges noted that this project combined high performance
thermal design with good sound insulation which offered a good
way forward for sustainable development. They were pleased to
see a post-occupancy assessment was undertaken and that
ambient noise and noise from the ventilation system was consid-
ered. Using the latest information from the COST programme was
an illustration of innovative and original thinking which helped
this project to be declared the winner.

Highly commended
One Hyde Park, London
Clarke Saunders Associates

Commended
Saw Swee Hock Student Centre, London School of Economics

Arup O

Engineers recreate the ‘classic’
sound of Formula 1 in London

now imagine the “old school” sound of a racing car driving
down The Mall towards Buckingham Palace.

Acoustic engineers from 24 Acoustics have created a fantasy
“blast from the past”, producing an animated noise map of a
Formula 1 car from 2013 driving through central London.

Until this season Formula 1 cars used 2.4 litre engines, but rules
changes this year saw, to the consternation of many fans, the
introduction of much quieter 1.6 litre engines.

Using data from one of last year’s engines, 24 Acoustics’
animated map takes a car for a drive towards Buckingham Palace
before turning into the royal gardens for a royal cup of tea.

Formula 1 cars in 2013 produced noise levels in excess of 120
decibels in close proximity. The animation from 24 Acoustics is
made up from a series of noise maps, each incorporating a unique
speed, location and source noise level from the car.

The team at 24 Acoustics created more than 1,200 high resolu-
tion noise maps, comprising a total of 221 million data points, to
produce the animation.

Steve Gosling, Principal Consultant, said: “For those remi-
niscing about the remarkable noise produced by previous years’
cars, this animation will be a welcome demonstration of just how
loud those engines were.

Formula 1 fans still pining for last season’s engine noise can

D)) |

“The video shows real-time propagation from a very fast and
loud source, showing how noise spreads in an urban environment
and across open spaces.”

To listen to what the Queen might hear go to
http://youtu.be/1yrmSQYIBOs O




General / News

| Launch of Tunisicn acoustics association

for acousticians. The Tunisian Society of Industrial Acoustics
and Vibration (ATAVI) aims to bring together engineers,
professionals, researchers and PhD students working or interested
in these topics.
Its targets are to:
¢ promote communication and collaboration between interna-
tional and local communities involved in the fields of activities
of the association
* organise meeting forums for the benefit of researchers, doctors,
scientists, engineers and students to share and enrich their
ideas and experiences in the field of interest

Tunisia has become the latest country to form an organisation

* organise conferences and seminars to promote science-based
research and encourage meetings between professionals and
researchers in the field of interest

* co-operate with other similar national and international organ-
isations taking profit from their services to promote exchanges
in research fields and serve the community in general

* promote education and research activities oriented to experi-
ments in the fields of engineering, technology and science.

It is now planning its first conference, on industrial acoustics
and vibration, in 2016.
For more details go to www.atavi.orgien @

‘ Scalety chiefs in major crackdown
on construction site noise risks

construction workers saw enforcement action taken at one
in six of hundreds of sites visited.

During a concentrated two-week period of proactive inspec-
tions, the Health and Safety Executive (HSE) demanded improve-
ments, and in some cases put an immediate stop to work activi-
ties, where they fell short of expected standards.

Inspectors focussed on significant health risk issues, such as
respiratory risks from dusts containing silica materials, exposure
to other hazardous substances such as cement and lead paint,
manual handling, noise and vibration.

Final figures have yet to be confirmed, but conditions were so
poor in some situations that the work had to be stopped on at
least 13 occasions.

A total of 560 sites were visited and enforcement notices were
served at 85 of them. Thirteen Prohibition Notices were served
(where certain work or practices must be stopped until improve-
ments are made), and 167 Improvement Notices. A total of 239
health-related Notices of Contravention were served at 201 of
the sites.

And as the result of another crackdown on poor workplace
safety standards, a Ramsgate company has been fined £20,000 and
ordered to pay £49,149 in costs after one of its employees was left
with a severe long-term disability following prolonged working
with a range of vibrating machine tools and a further four
employees of were also diagnosed with symptoms consistent with

g. national targeted inspection focussing on health risks for
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early stage Hand Arm Vibration Syndrome (HAVS).

Cummins Power Generation Ltd admitted at Canterbury
Magistrates' Court a bieach of Section 2(1) of the Health and
Safety at Work etc Act 1974.0
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Workers must be protected from noise

... brings measurements and

simulations together
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@ electronics often needs more power than its analogue equiva-
lent, and as it can do more so we ask for more; and this places
further loads on the battery. Even with the improvements in
battery technology we are still having to put bigger batteries into
the current generations of instruments to meet the power
demands. For longer term measuring, getting to the equipment on
site to recover data has also been supplanted: originally by the
GSM modem that allowed you to recover the data over a mobile
phone network, where the meter would even call you up if
anything of note had occurred. Now we are linking to the Internet,
even via the “cloud”, so data is streamed to remote locations in

g - ] gt

peared and you just poke the bit of information on the screen that
interests you at the time. Implementing this technology has
thrown up different options, a small target area on the screen with
aneed to use a stylus to select it or finger sized targets on larger
displays. Some manufacturers have taken the view that a combi-
nations of buttons and touch screens avoids excessive nesting of
functions and allows quicker routes to the required data. The
future of the human interface is harder to track as developments
in respect of data transfer over the web are moving on a pace and
are being accepted very quickly by the acoustic community. For
sure we will see more interconnectivity but the need to see the

real time. Continuing development of integrated circuits and data on site and make quick measurements means that local
silicon based MEMS microphones offers the prospect of buildinga  display and control will remain essential but backed up by remote
sound level meter on a chip that could be very low cost. Digital control as and when required; but this does not rule out a tablet
communications and daisy chain technology would allow data to PC or similar with a communication link of some sort providing
be collected automatically so we could be approaching the days of  the readout and set up media. The conventional sound level
just sowing the SLM chips around a site and leaving them to meter shape established 50 years ago has stood the test of time
report the numbers. As the location and orientation of the meas- and is widely accepted by the profession; it is just the overall
urement microphone is important we would need to deal with the  dimensions that have shrunk a bit. In the heyday of the laptop the
power supply and location problems; batteries are bulky and still virtual instrument made a brief excursion into acoustics, but it
only offer days and not months of autonomous operation. soon became evident that it was not suited to field measurements
The user interface used to be a series of knobs, switches and a and some of the manufacturers of these devices have morphed
moving coil display, but we have seen the display replaced from into conventional sound level meter suppliers. It would appear
the seven segment devices to custom matrix LCDs that gave more that the traditional sound level meter will be with us for some
information. Full digital disptays followed that allowed dynamic time to come.
real time displays of frequency spectra, electronic level recorder The number one accessory for the sound level meter has always
traces, and as much other information that could be squeezed been the sound calibrator. In the earty days these were electro-
onto the display which was limited in size by the need to have a mechanical devices, the most amusing of which was the “falling
hand-held device. Buttons replaced knobs and switches to select ball” calibrator. In these a cascade of small balt bearings was
all of the functions that can now be produced, and the option of dropped onto a diaphragm to produce a broad band sound level.
lots of buttons or complex nested menus have been tried by These devices were manufactured and then measured to see what
competing manufacturers. The next development was the use of level they produced; but they were reasonably stable in a
colour in the displays to differentiate the different dara sets being controlled environment. The electro-mechanical pistonphone on
displayed and now we have moved into the area of the touch the other hand produced a good stable sine wave the sound
screen instrument and all the knobs and buttons have disap- pressure of which could be related directly back to first IGEZD
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Helipad - Stockholm Hospital

Engineered by Mason

N L‘ ”H]N‘”l

The entire helipad was isolated on specially designed Mason spring isolators. The purpose of the
system was to prevent vibration from helicopter operations being transmitted through the building and
disturbing sensitive medical equipment. The specification required a 2 Hz isolation system with

individual spring foads up to 920kN. We decided to adopt the post tensioning method to exactly control
load transfer at each location.

Sprlngmounts attached to column into place .7 Spring Isolators in Place
About Mason
A world leader in noise & vibration control products for over fifty years setting the standard for consultants & architects.
In addition to a complete range of mounts, our floating floors, walls & suspended ceilings provide total acoustic isolation
Typical Applications:
*Music Rooms ¢ Night Clubs * Plant Rooms * Recording Studios sBowling Alleys » Building Isolation
» Cinemas *Gymnasia *Microscopes » M+E Isolation « Suspended Ceilings *Industrial
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@ many of its members are not normally made from wood;
however, unlike the brass family, the woodwinds do not share a
common excitation method. In the flute, an air jet issuing from
the lips of the player travels across an embouchure hole in the
side of the pipe and impinges on a relatively sharp edge at the far
side. The instability of the air flow results in an oscillation of the
jet, diverting air alternately out of and into the embouchure hole.
In the clarinet and saxophone, a slot in the side of the instrument
mouthpiece is covered by a single reed - a thin strip of cane -
which is bound to the external wall of the mouthpiece on the
downstream side of the slot and otherwise free to vibrate. When
the mouthpiece is inserted in the mouth of the player and the
static air pressure in the mouth is increased, the reed is driven into
self-sustained escillation, modulating the air flow into the instru-
ment. Double reed instruments like the oboe and bassoon operate
in an analogous way, except that the excitation system consists of
two thin cane reeds bound to a short metal tube which is inserted
at the input of the instrument; in playing, the double reed is
inserted into the player's mouth and air is blown through a small
gap between the reed blades.

The essential physics of the sound excitation systems in
woodwind instruments was understood by the mid 1970s, but
many musically important features of the operation of these
instruments are still the objects of active research. A complete
model of the behaviour of a clarinet would involve the solution of
the Navier-Stokes equation throughout the instrument, including
the fluid-structure coupling to the vibrating reed and the radiation
through multiple open side holes. This is still a formidable task
even for a modern computer, although calculations of this type
have recently been reported for flute-like instruments [10,11]. A
mote tractable approach, and one which has offered valuable
insights into the underlying physical principles, has been to
consider the instrument
as made up of an
acoustical lumped
element (the excitation
system) and an acoustical
waveguide (the resonating
tube). In an important
paper published in 1983,
Michael McIntyre, Robert
Schumacher and Jim
Woodhouse introduced a
method for generating
time-domain simulations
of a wide range of instru-
ments, including the flute
and the clarinet [12]. This
paper triggered the devel-
opment of time domain
physical models, in which
simplified versions of the
governing physical
equations are solved to
yield an output signal
representing the radiated
sound pressure. Some 10 years later Yamaha introduced the first
commercial physical modelling synthesiser, based on the digital
waveguide techniques pioneered by Julius Smith {13]. Although
physical modelling synthesisets have not yet made a major impact
in the music industry, the time domain modelling approach has
been invaluable in scientific investigations of wind instrument
behaviour [14].

Stringed instruments

By the 1970s many studies had already been carried out on the
modal frequencies and nodal patterns of violins and guitar bodies.
The development of lasers led to the application of holographic
interferometry to stringed instruments including the violin [15]
and guitar [16], complementing improved modal analysis tech-
niques and finite element modelling of body shells, D
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CEED The reasons for this are not too difficult to spot, just look
at the price of fuel. In inflation-adjusted terms fuel costs today are
some 10 times greater. The “great oil shock” of the mid 1970s is
something that had a major effect on prices and the consumer
view of “gas-guzzling” cars. Since that time the pressure of the
world economy and usage on a finite fuel reserve continue, so
prices rise in real terms. Overall, in the developed world our
standard of living has increased over the period and one measure
of this is that the demands of vehicle buyers (“market expecta-
tions”) continue to increase, with quieter vehicles being high on
the list of requirements. Although we tend to think mostly of the
internal noise levels, the story of the past 40 years really starts
with legislation.

In the early 1960s there had been concern over the noise levels
experienced in cities, especially in London. A large-scale study
was launched and reported in 1963 in the Wilson Report. This had
a major effect on public thinking, indicating that the "noise night”
had been dramatically shortened by the volume of traffic, late
night and early morning, flowing through most areas of the
capital. In remarkably short order, for Parliament, the first legisla-
tion requiring measured noise levels for vehicles on a standardised

FXiio

mainly utilitarian, catering to a market where it was probably the
first car that the purchaser had owned. The development of
affluence and expectations has been accelerating at a rapid rate.
One measure of this can be found in the growth in the kerb weight
for the “simple” basic cars. An example might be taken in the VW
Golf, which was introduced as a basic model for the mass market
to replace the pre-war Beetle. The first version weighed in at
around 860kg and was 3.70m long. (Even the first version was
generously wide, a major selling point.) The latest version, intro-
duced recently, weighs 1,220kg, unladen, and measures 4.35m
long. Since it was selected as the world car of the year for 2013, it
does represent the way things have developed, with the weight
up 50%.

Acoustically, we have developed much more complex noise-
reduction strategies for cars. The main structures are now studied
in the early phases of design to optimise vibration modes and to
minimise acoustic impact on the passengers. Both dynamic finite
element analysis and statistical energy analysis are deployed to
provide engineering design insight. Avoiding modes that “boom”
at the engine and road speeds to be used, coupled with damping
and absorption materials located in the most effective places have

‘_._.Technq_l‘ggiggl‘(agyjigmqﬁes have steadily, r’e'c_i"l‘.lgig_yehlg!(eﬁqg_lsgﬂ{gﬁ[ﬂe(ggpl__ggpad‘esr, "

pass-by test were introduced in 1969. The UK standard was
adopted as the basis for the [SO 362 drive-by test internationally.
In the USA a modified SAE standard was later adopted, but the
legislative control of the vehicle noise had been claimed.

Initially, the reactions to this legislation were focused on improved
exhaust silencers and limiting engine speeds during the pass-by test.
This developed into a specification battle over transmission ratios
and the legislation. That process continues and the legislation
continues to evolve, with tyre noise now the battleground, where
noise levels of tyres must now be labelled. Engine designs have
changed a little, with gross noise generators now avoided.

To put the vehicles of the 1970s in context, it was only just
becoming common that heaters were a standard item rather than
a luxury add-on, withthe internal trim being a very basic specifi-
cafion. The evolution of internal noise has been a long and twisty
road, driven almost entirely by the market expectations. The
majority of mass-market passenger cars early in this period were

ana?! '1"“_€
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resulted in quiet and comfortable vehicles. In a similar way to
crash modelling, the dynamics of the bodyshell can be studied in
detail and optimised, depending on the powertrain mounting
locations, There have been some developments in acoustic
absorption and damping materials, but these are essentially minor
refinements on older technologies.

Some of the changes in vehicle design have offered greater chal-
lenges to quiet and comfortable products. One of these that has
taken decades to impact the UK is the adoption of diesel engines
in passenger cars. The routes to the present solutions are partly in
improved mounting isolation of the engine/transmission, together
with good transmission loss design bulkheads, and partly through
greatly improved diesel engine

Another challenge, that continues strongly today, is the down-
sizing of engines, often coupled with intensive pressure charging,
in order to improve fuel economy. In the other direction we see a
slow growth in the adoption of various forms of hybrid systems.
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40th Anniversary

Although the use of electric motors is usually viewed as a noise
reduction route, the results in many cases are a new set of chal-
lenges presented by the gear drives and other mechanisms that
are required.

Most of the acoustics advances have been achieved through
improvements in understanding that have led to better engineering
designs. The tools that we use have changed dramatically, both in
measurement and analysis. Some of these are reviewed here.

Microphones have changed in their distribution, especially for
accurate measurement. At the beginning of this period the
majority of these were of the polarised condenser type but the
introduction of reliable electret technology that could survive
getting wet and also reduced prices has changed things. One thing
that has not changed is the need for repeated and reliable calibra-
tion, despite some people’s optimism.

Perhaps the greatest change has been the introduction of digital
technology, in both measurement and analysis systems. As others
have observed, the whole modern usage of FFT mathematics is
based on a series of coincidences. The initial work by Gauss was
buried in Latin and partial publication in the early 1800s but later
publication of their well-known methods by Cooley-Tukey in the
1960s coincided with the early spread of relatively low-cost digital
computers such as the HP1000, which was customised to form the
HP5451C FFT and modal analyser. The speed-up of frequency
analyses was something like two orders of magnitude so that it
became a temptation to do the analysis and think about it after-
wards. Today FFT routines are embedded in many systems with
the sampling rate and low-pass filtering precautions hidden from
the operator, which works well most of the time.

Array processing is another digital activity that has found more
civilian applications, including the critical engineering require-
ment for noise source location. This can almost replace the tradi-
tional lead-covering method, which could take weeks of testing.
The acoustic imaging technology continues to improve.

Future power plants are tending to involve more complex
designs with potentially multiple hybrid systems, offering chal-
lenges of understanding and analysis to the engineers responsible
for the acoustic characteristics of the product.

That orphaned child, active noise control or “anti-noise”, has
also eventually come into serious commercial use, both as a tool
in helping form better interior noise environments but also
recently as an exhaust noise assistance, implemented by
Eberspicher in Germany.

The future has to include a reverse of what we have been trying
to achieve for many years — the generation of external vehicle
noise. It will soon be a requirement that hybrid cars broadcast
some kind of noise signal to allow those nearby to be aware that
the vehicle is active and moving. The details remain to be decided!

The 10A Noise and Vibration Engineering Group
The members of the Noise and Vibration Engineering Group have
a diverse range of interests which extends beyond the topics
discussed above. This is reflected in both the composition of the
NVEG committee and the topics of the meetings that have been
organised in recent years. These include: workshops on the
accuracy of different methods of sound power measurement; a
meeting organised with HSE on the topic of “Buy Quiet — Design
Quiet”, which targeted machinery buyers to buy low noise
machinery as a means of providing a commercial incentive for
low noise design and most recently, a meeting on recent

advances in the prediction and control of noise in industrial plant.
NVH (Noise, vibration and harshness) sessions have been
included at Acoustics 2011, Glasgow, Acoustics 2013, Nottingham,
and at the forthcoming I0A 40th Anniversary Conference in
Birmingham. It is through these meetings that the NVEG hope to
promote the principles of good acoustic design leading, hopefully,
to a quieter future at home, at work, when travelling and when we
are at leisure. @
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By Cameron Sutherland, Green Cat Renewables

Introduction

Experience to date is that application of the ETSU-R-97 guide-
lines’ simplified 35dB(A) LA90,10min noise planning condition
for wind turbines has proved difficult post-completion. This
article seeks to evaluate some of the practical implications in
the light of the IOA Good Practice Guide (I0A GPG), particu-
larly the Supplementary Planning Note 5: Post Completion
measurements (SPN5), based on recent experience of compli-

ance measurements relating to this condition.

Background

The majority of wind turbine projects that Green Cat

Renewables have provided consultancy services to over the last
nine years have consisted of turbines in the size range 75m —
100m tip height, ranging from maximum power outputs of
500kW to 10MW. Enercon E48 or E70 machines have been a

popular choice with developers for these projects.

In this context, it is no surprise that a large proportion have

been consented with the simplified ETSU-R-97 noise

condition. Variants of this condition are still widely used either
for projects which can demonstrate that no sensitive receptors
would be present within a 35dB(A) “noise contour”, or as a
“catch all” for properties not specified by background noise
related planning conditions. Ironically, however, it is in the
context of receptors being located comfortably far enough
away in noise terms for the 35dB(A) fixed limit to apply that
proving or disproving compliance with this noise condition

becomes difficult.

This was particularly highlighted by a single turbine project
which received a noise complaint from a receptor approxi-
mately 750m away for which the maximum ISO9613:2 predic-
tion was 28.2dB(A) at 10m wind speeds of 8 — 10ms*. As is
common in such cases, step one of the complaint investigation
requested by the local Environmental Health Officer (EHO) was
to demonstrate or refute that the 35dB(A) condition was being

Practical challenges with post
completion measurements of the
ETSU-R-97 simplified 35dB(A)
planning condition for wind turbines

met, thus indicating whether or not actual noise levels were
within the permissible range. Step two was then to investigate
such other potential factors as difference between turbine and
background noise levels, and levels of any amplitude modula-
tion that may have been audible at the property.

For this receptor location, considering downwind directions
only, the finally agreed maximum level of turbine noise derived
from an extended measurement campaign was 33.8dB(A) at
standardised 10m wind speed (v,,) of 8ms' with a similar value
obtained for 9ms'. This was an unexpectedly high noise level
with little apparent relationship to the IS09613:2 downwind
propagation prediction, despite using noise recording in this
case to assist in filtering extraneous measurement data.
Meanwhile, the complainant’s noise diary pointed towards
being annoyed at wind speeds below 8ms™, and it was clear
from aural observation at the site that the complaint was most
likely to relate to an amplitude modulation effect.

From this measurement, a number of limitations emerged
about the potential to effectively use the 35dB(A) condition in
practice and these are discussed below.

Variation of noise with wind speed

Figure 1 illustrates a typical site where the 35dB(A) condition
has been assessed at a suitable, representative location within
the property. The site in question was found to be a low wind
shear site. In red is a third order best fit polynomial of turbine
plus background noise level data, while the blue best fit line
represents background noise only.

One consequence of low wind shear is that the noise data to
wind speed gradient is steeper than for standard conditions.
This can result in a higher spread of noise data within each
wind speed bin resulting in a lower level of confidence in the
trendline fitted through the data.

In the situation illustrated by figure 1, the signal to noise
ratio (between the trendlines) remains less than 2dB @

-

Woise level LASO, 10min (¢B{A])
8

Standardised 10m wind speed (m/s)

Figure 1 = Noisé 1éval variation with wind speed for a wind lurbine site
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Figure 2 — Graph of level difference vs calculation sensitivity highlighting the
offect of a 0.1db decrease in signal 1n nAISA ratio on derived lurbine noise




o throughout the wind speed range. In addition, background
noise levels exceed predicted turbine levels throughout.

In fact, the IOA GPG anticipates the problem of proving
turbine noise levels where background levels and level differ-
ences are low. SGN5 paragraph 2.4.8 states:

“ It should be noted, however, that where the shut-down
noise approaches the operational noise, the level of shut-down
noise has an increasing effect on the calculated turbine noise
such than when the difference between the two is 3 dB or less, it
may no longer be appropriate to use this correction with amny
degree of accuracy and some other method of determining
turbine noise in the presence of high levels of background noise
may need to be agreed with the planning authority. In the event
that the typical background noise is greater than the turbine
noise limit, and if the additional contribution of the turbine
noise to the prevailing background is difficult to discern with
confidence from the data, then it is likely that compliance with
the ETSU-R-97 limits would be demonstrated. In such cases
where noise limits are less than ETSU-R-97 limits (e.g. appor-
tionment of noise impacts due to cumulative impacts) compli-
ance measurements may need to be undertaken in closer
proximity to the wind farm to ensure background noise levels do
not unduly influence the readings. This may also be significant
when determining compliance with planning limits such as
the ETSU-R-97 simplified limit of 35 dB L, since background
noise is likely to be around this level or higher when the turbine
reaches rated power, except under exceptional conditions.”

In the light of this, could we have any confidence at all in the
turbine noise levels computed above?

Our experience is that derived turbine noise tends to follow
prediction until background levels reach ~40dB(A) Lygy jomin
with results obtained at higher background noise levels tending
to be far more variable. In the example given in figure 1, the
developer “got lucky”, because the results at wind speeds where

the background was above 40dB(A) (8, 9 and 10ms ') ended up
lower than 35dB(A) even though the signal to noise ratio
between trendlines was <1dB(A). However, at lower wind
speeds where the signal to noise ratio was at least 1dB and
background noise levels were below 40dB(A), the derived
turbine noise levels were fairly consistently around 1dB(A)
below prediction.

Calculation sensitivity vs level difference
The above discussion requires more consideration of the
appropriate signal to noise ratio liable to result in useful
results. To evaluate a likely useful range of signal to noise
ratios, it is instructive to look at what happens if the measured
turbine plus background noise level is just 0.1dB(A) lower,
reducing the level difference by 0.1dB(A). The effect is illus-
trated by figure 2.

The graph highlights that little confidence can be taken from
measurement results where the signal to noise ratio is low —a
signal to noise ratio reduction from 0.5 to 0.4dB(A) would
result in a 1dB(A) greater estimate of turbine noise. If the back-
ground noise levels were 45dB(A) Lygg o, at standardised
wind speed of 10ms™ (a fairly typical value) the measurement
of turbine plus background levels should only be a maximum
of 45.4dB(A) for a turbine noise level of 35dB(A) — it is easy to
see in that context how either measurement (both essentially
measurements of background noise only) could reasonably be
0.1 or 0.2 dB(A) different from this. If the background was
measured at 44.8dB(A) in practice and the background plus
turbine noise was measured as 45.6dB(A), the calculated
turbine noise would be 37.2dB(A) — an apparently significant
breach of the planning condition.

A 3dB(A) signal to noise ratio, as desired by the SPN5 para
2.4.7, across the full wind speed range is unheard of from our
own measurements. For a single Enercon E48 turbine, @&
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gLED this typically requires a measurement to be around 240m
away — the property in our original example was 750m from the
turbine. So what is to be done?

Firstly, as figure 2 suggests, it may be pragmatic to accept
signal to noise ratios of around 1.5dB(A) as these do not signifi-
cantly increase the variation in the turbine noise levels derived.
However, level differences of 1dB(A) or less would seem to be
subject to much more significant error.

Secondly, as the 45dB(A) background noise level example
suggested, is it really appropriate to “measure” the turbine level
at all when the measured background noise reaches that level?
At lower wind speeds, it is more likely to be able to estimate the
“true” wind turbine noise levels and, in this scenario, it is surely
more sensible to extrapolate these to the higher wind speeds
using the relationship of noise to wind speed provided by
the manufacturer?

Thirdly, if it is not satisfactory to apply the above logic, the
only sensible alternative is to measure at a proxy location
much closer to the turbine. This has the advantage that signal
to noise ratios of greater than 3dB(A) are more likely. EHOs
have, so far, been receptive to this approach.
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Figure 3 — Variation of nolse with wind speed

at an intermediate proxy location

Use of intermediate proxy locations
Figure 3 highlights the potential benefit of such an inter-
mediate location.

The proxy location was chosen to lie on the 40dB(A) worst
case prediction contour. As can be seen, a signal to noise ratio
of 1.5dB(A) or greater was achieved at all wind speeds of
interest. Meanwhile, at the mid range of wind speeds, back-
ground noise levels were largely below 40dB(A) and the level
difference was sufficient to give a high level of confidence in
the computed turbine noise levels overall.

However, proxy locations must be chosen with care.
Moreover, if the measurement is a prelude to a complaint
investigation, measurement should be carried out at the
property from which the complaint originates. This leaves the
only sensible solution to be to measure at a proxy location in
parallel with a location at the property, adding to the cost of
the measurement.

Consequences of not meeting the

35dB(A) condition

Figure 4 highlights the difference between wind speeds at
which turbine audibility (and potential amplitude modulation
effects) could be occurring, and those typically most critical
for demonstrating planning compliance with a simplified
35dB(A) condition.

The foregoing discussion has already highlighted reasons
why there is likely to be low confidence in the calculated
turbine noise at the higher wind speeds. As a result, it is
believed that projects are being asked to mitigate turbine noise
levels where the turbine is apparently not meeting its 35dB(A)
noise planning condition at wind speeds where the turbine
isn't audible — this is unlikely to reduce any adverse noise
effects at a receptor, will not satisfy any complainant and
reduce financial viability of the project for the developer.

Practical concerns -
standardised 10m wind speed derivation
A further practical difficulty for small commercial wind turbine
projects with the 35dB(A) constraint is wind speed measure-
ment. There are two aspects to this: firstly, obtaining a reliable
v, with and without the turbine operating that one can
reasonably compare; and, secondly, dealing with turbines
which reach rated power before 10ms™ v .

The first part of the problem may not be entirely obvious
since wind turbines have anemometry located at hub height.
However, these wind speed readings are adversely affected by @
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o the blades rotating in front of them. While wind turbine
manufacturers make corrections for this, these corrections are
in place when the blades are stationary, and so the wind speed
readings when the turbine is switched off (as required during
compliance measurements) are unlikely to be comparable with
those made with the turbine switched on.

A more effective way of obtaining the hub height “wind
speed” for the operating turbine below rated power is to look at
the average power output. Any method that uses the power
curve to derive the v10 with the turbine switched on is likely to
suffer from the problem of power curve saturation prior to
reaching 10ms*, particularly with the recent rash of ‘de-rated’
machines being used for feed-in-tariff purposes.

This still leaves the problem of obtaining equivalent data
with the turbine switched off. While most large wind farm
projects would have an onsite hub height anemometry mast
installed from which a consistent hub height wind speed meas-
urement could be obtained both with and without turbines
operating, this is highly unlikely with the smaller projects
subject to the simplified 35dB(A) planning condition.
Moreover, small projects will often have much more limited
scope for quickly installing a hub height wind speed measure-
ment due to such factors as restricted land ownership and/or
planning application boundaries, temporary planning permis-
sion being required for a mast and the costs associated with
hiring wind masts, SoDAR or LIDAR equipment.

As a result of the above considerations and practical experi-
ence in the field, the following approach has been adopted to

attempt to obtain credible and comparable v,s:

+ Install a control wind speed measurement ideally upwind of
the turbine and property under investigation (a 10 mast
can still be used effectively for this at low cost);

e Adopt the IEC61400-11 approach to deriving the relation-
ship between power output and hub height wind speed
with the turbine switched on. Temperature and pressure
measurements are used, where available, to correct for
air density.

with this approach, only a proportion of the power curve is
used to avoid high scatter at cut-in wind speed or power curve
saturation at rated power. For an Enercon E48 with 55m hub
height, for example, the ‘allowed range’ translates (o v,s of
3.8ms! — 8.3ms". For higher wind speeds, a correlation between
the power curve derived wind speeds and the hub anemometer
must be used.

+ In contrast to the IEC61400-11 approach, the power curve
derived wind speed data is correlated to the parallel set of
10m measured data. This then allows a ‘true’ hub height
wind speed data set to be produced for the periods where
the turbine is switched off. These can be consistency
checked against the hub anemometer readings.

It is important to note that calculations are carried out for
each wind direction (30° wide bins are commonly used) so that
directional wind shear differences are accounted for.
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s These two sets of derived hub height wind speed data can
now be “standardised” to 10m height using a roughness
height of 0.05m.

The key point, in terms of compliance measurement, is
that we now have two directly comparable wind speed data
sets, This contrasts with the general method outlined by the
I[0A GPG and the TEC61400-11 method - in effect these
approaches use different wind speed measurements for
turbine on and off conditions.

Much time has been devoted in recent yvears to the treatment
of wind shear in relation to noise assessment for wind turbines.
It should be noted that the above method treats two of the
three main areas of wind shear variation: wind direction and
wind speed. Directional shear must be treated if a control
wind speed measurement below hub heighrt is used. Wind
shear variation with wind speed is accounted for by the corre-
lation of power curve derived wind speed and the control wind
speed measurement.

The third main area of wind shear variation is time of day. In
the context of the simplified 35dB{A) noise condition, it is
important to recognise that wind shear is highest at night, as
illustrated in figure 5, which shows a typical winier time
diurnal wind shear profile.

A helpful suggestion of SPN5 {para 2.4.4) has been to
direct 35dB(A) condition measurements to focus on 23:00 —
05:00 GMT, where wind shear tends to be highest and where
the majority of extraneous noise sources are not present.

23:00 — 03:00 has used for summer periods because of the
dawn chorus.

Conclusions

In conclusion then, experience to date with small-scale
commercial wind turbine projects in Scotland is that estab-
lishing compliance or non-compliance with the simplified
35dB(A} planning condition is very challenging when noise
levels are measured at the property itself, because of the
distances and relatively low levels of turbine noise involved.

A potential solution to this problem is to increase the use
and acceptability of intermediate proxy locations for noise
menitoring. However, as mentioned, ensuring a robust proxy
measurement can still prove problematic and may not
eliminate the need to monitor at the property itself.

We have found the I0A GPG SPN35 para 2.4.7 has made little
difference to the attitude of EHOs because they still require
demonstration of compliance with the planning condition for
all wind speeds even if signal to noise ratios do not justify any
confidence in the results obtained, and even if the background

notise levels measured far exceed 35dB(A).

Meanwhile, the IOA GPG’s suggestion to monitor the 35dB(A)
condition between 23:00 and 05:00 tends to maximise level
differences and has generally been accepted by EHOs.

Generally, we have found the IOA GPG has helped to reduce
the amount of time spent with EHOs discussing data exclu-
sions and methods of establishing trendlines through data. Tt
was also essential from a practical point of view that 10m
masts could still be used for post-completion measurement,
particularly in relation to cost and the need for measurement
consistency when comparing turbines switched on and off.

Something that is not really touched on by the IOA GPG is
the uncertainty treatment and how this could inform the EHO's
view on compliance in marginal cases. In addition to consider-
ation of typical measurement uncertainty factors, the key
question would be: “How confident can we be that the trend-
lines fitted to the measurement data are representative and
equivalent?’ Even in cases where the turbine is being switched
on and off on an hourly basis, there can be noticeable differ-
ences in the average background noise levels at very low wind
speeds, where the turbine wouidn't be operating, for example.

It would be of great benefit if requests to vary background
noise conditions from a fixed 35dB(A) to background + 5dB(A),
or some other suitable background related condition were
considered positively by EHOs simply because with such
conditions it is less critical to correctly establish the actual
noise level of the turbine.
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Digital emulation of the acoustics wiolim
response: a tool for electric violin players

By Patrick Gaydecki of the School of Electrical and Electronic Engineering, University of Manchester

A highly integrated stand-alone system has been
developed that processes the raw electrical output from an
electric violin and produces an output signal which, when
fed to an amplifier and loudspeaker, approximates closely
the timbre of an acoustic instrument. The system
comprises a very high-impedance preamplifier, a 24-bit
sigma delta codec and a digital signal processor (DSP)
operating at 590 million multiplications-accumulations
per second (MMACs). The device holds in its memory up to
fifty far-field impulse responses of wooden instruments,
any one of which may be convolved in real-time with the
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input signal to synthesize the modified output signal. In
addition, the device incorporates a suite of other
functions to enhance the tonal quality of the final output.
The user interface includes a set of navigator-style buttons
and a simple display screen. Preliminary trials with a
professional violinist have confirmed that the system
improves significantly the tonal quality of the raw string
force signal.

Introduction
Real-time signal processing based on both general purpose @
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O microprocessors and fast digital signal processors (DSPs) is a
technique that emerged over twenty years ago, and is now
widely considered one of the fastest growing application areas
in the field of digital technology. Typically, the analogue
waveform is first digitized by an analogue to digital converter
(ADC), and the binary values are transmitted to a DSP device
that performs a real-time convolurion operation in discrete
space using either a finite impulse response (FIR) or infinite
impulse response (IIR) algorithm. The processed data are then
sent to a digital to analogue converter (DAC) that outputs a
filiered analogue signal.

Here is described a highly integrated stand-alone system,
based on DSP technology, which has been developed to
process the raw electrical output from an electric violin to
produce an ocutput signal which, when fed to an amplifier and
loudspeaker, approximates closely the timbre of an acoustic
instrument. The system comprises a very high impedance
preamplifier, a 24-bit sigma deita codec and a digital signal
processor (DSP) operating at 590 million multiplications-accu-
mulations per second (MMACs). The device holds in its
memory up to fifty far-field impulse responses of wooden
instruments, any one of which may be convolved in real-time
with the input signal to synthesize the modified output signal.
This first stage convolution is realized as an FIR structure. In
addition, the device incorporates a parametric equalizer,
blender, mains filter unit and a gain adjustment function. The
user interface includes a set of navigator-style buttons and a
simple display screen. The device may be connected o a
computer or tablet and controlled from a separate software
package. Preliminary trials with a professional violinist have
confirmed that the system improves significantly the tonal
quality of the raw string force signal.

It is important to recognize, however, the limitations of this

_approach to electric violin enhancement. The sound radiation
pattern emanating from a wooden body is spatially dependent:
for example, the frequency response from the side of the
instrument is quite distinct from the same measurement taken
from the front or rear sound plates. The system described here
only manipulates the far-field response. Perhaps most
important, the hardware does not provide any form of
feedback to the player from the string to bow.

Violin characterisation and perception

In all stringed instruments, the player directly controls only the
motion of the strings. The vibrating strings exert forces on the
instrument bridge, which cause the body to vibrate. The body
vibration radiates sound, and in the process the string’s
waveform is modified by the pattern of body resonances. The
musical qualities, and hence the value, of a particular instru-
ment are determined by this pattern of resonances. This much
is agreed by musicians, instrument-makers and scientists.
However, much work is still required to establish, from a scien-
tific perspective, the explicit relationships between these
resonance characteristics and the perceptions of musical
performers and listeners. This situation limits severely the
interpretability of acoustical data by scientists, musicians and
instrument-makers, who are forced to fall back on anecdotal
understanding of musical sound production by, and perception
of, stringed instruments. Data are needed concerning the
degree to which different physical characteristics of stringed
instrument sounds are operational in the perceptions of
performers and listeners, so that we can begin to understand
the perceptual mechanisms that mediate sound production,
and to predict the perceptual effect of changes in features of
instrument construction and design. wWithout it the ability to
evaluate the basis for judgements about the musical accept-
ability of different instruments remains strictly hypothetical
and pre-scientific. In some regard, the device described here
offers a potential route forward, not only in relation to
improvement in sound quality of body-less violins, but also in
the area of psychoacoustics.

Enough is known about stringed-instrument body vibration
response to ensure that adequate physical models can be
developed; furthermore, recently-developed DSP techniques
provide the means for resonant characteristics to be sirnulated
and changed in real time. Such tools can facilitate comprehen-
sive empirical investigations of the relationships between
physical and perceptual dimensions of musical sound. These
investigations could illuminate the cognitive and perceptual
mechanisms that underlie the capacity to identify and discrim-
inate between musical sounds, and would clarify for musicians
and instrument-malkers the musical-perceptual significance of
a wide range of physical instrument parameters.

The violin as a linear system

The body of a violin is, to a very close level of approximation, a
linear system. Although its properties do alter over time (as the
wood, varnish and adhesives age), these changes only become
significant over years. Within any reasonable time frame, the
body manifests the property of temporal invariance. Hence if
the body is tapped at a particular position using an instru-
mented hammer, the sound that it produces will always retain
the same spectral characteristics (although the amplitude may
vary, depending on the strength of the strike). Non-linearities
are often introduced during performance, but these are player-
dependent and confined to manner in which the bow moves
over the string, not the body. Although the near-field impulse
response is spatially variable, in the far-field these variations
are less significant; it the far-field which is of interest in

this case.

The characterization of a violin body as a linear system is
pivotal since it allows the vibration behaviour to be character-
ized by the standard methods of linear acoustics, as has been
explored by many researchers [1, 2, 3]. The most extensive
attempts to dare to use the linear model to explore the EZED
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rescnance characteristics of real stringed instruments
have been conducted by Jansson and Diinnwald [4, 5, 6].
Dinnwald measured resonance characteristics of about 700
violins and found that certain resonance features (such as the
presence of strong resonances in the region 190-650 Hz and
1300-4200 Hz relative to resonances in the regions 650-1300 Hz
and 4200-8500 Hz) were characteristic of 'Old Italian' instru-
ments; it was concluded that these features were significant in
determining the acceptability of violin sounds, but no
empirical research was conducted to explore or support the
perceptual validity of this claim.

When performing on stage, violinists often use a microphone
to amplify the sound from the violin; this has its disadvantages.
The voice of the instrument is often not reproduced with
fidelity since the microphone is in the near-field radiation zone
of the transfer function. Additionally, interference is often
introduced. From a pragmatic perspective, acoustic instru-
ments are often very expensive — a typical Stradivarius will cost
upwards of $5M.

An approximate violin bridge/body impulse response can be
obtained by tapping the bridge with a small instrumented
hammer and using a microphone and an ADC to record the
signal. This impulse response is then processed with an FFT
algorithm to obtain the frequency response. A typical violin
body frequency response is shown in Figure 1a. The force
signal from just a string may be obtained using miniature
accelerometers mounted on the bridge; a typical signal is
shown in Figure 1b. This is then processed digitally with the
bridge/body filter to synthesize a convincing violin sound; the
resulting waveform [7] appears in Figure 1c. An accurate meas-
urement of the impulse response is technically challenging,
and many publications have discussed this subject [8, 9].

Basic DSP filter theory

The real-time filtering system employs a combination of both
finite impulse response (FIR) and infinite impulse response
(IIR) filters to affect the processing of the input force signal.
Specifically, an FIR algorithmn convolves the incoming signal
with the body impulse response, and an IIR structure is used
for both the parametric equalizer and the reverberation stage.
In general, the convolution integral in continuous space is
expressed as:

yoy = " W@x(t-7)dv ()

where y(1) is the output (filtered) signal, x(1) is the incoming

10dy frequency T [ESpONse)] (b} jorce signal’on
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signal, tis the time-shift operator and A(f) is the impulse
response of the filter. In discrete space, this equation may be
implemented using either an FIR or 1IR solution. In the former
case, the infinite response is truncated, which yields an expres-
sion of the form:

»n] - 2h[k]x[n k] @)

with the z-transform of the impulse response, i.e. the transfer
function H(z), being given by:
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In contrast, IR filters rely on recurrence formulae, where the
ocutput signal is given by:
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and the transfer function is given by:
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There are important consequences associated with these two
approaches to filtering; one of the most important criteria in
assessing the performance of a fiiter is its stability. As
Equations (2) and (3) show, FIR filters are unconditionally
stable since there is no feedback in the convolution process. In
contrast, IIR filters always feedback a fraction of the output
signal, which necessitates careful attention to design if stability
is to be ensured. This may be viewed another way: Equation (5)
shows that the transfer function is the ratio of two polynomials
in ascending negative powers of z. Thus high-order polyno-
mials are associated with very small denominator terms and 0
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O hence the risk of an ili-conditioned division. It is for this
reason that LIR filters are sensitive to the word-length of the
DSP device. In general, the higher the order of the filter, the
greater the risk of instability, so high-order TIR filters are often
designed by cascading together several low-order sections.

Parametric equalization

The parametric equalizer, which is controlled by the interactive

user software, allows the user to shape the frequency response

according to any arbitrary frequency shape. It is realized using
the frequency sampling method, which proceeds as follows:

« The frequency respense of the filter is specified in the
Fourier-domain. For a linear phase filter, the frequency
response is determined by setting the real terms to their
intended values, and leaving the imaginary terms as zero.

« The inverse Fourier transform is taken of the
designated frequency response, which generates a time-
domain function.

+ Thé ends of the impulse response are now tapered to zero
using a suitable window function, such as a Hanning type.
Application of the window minimizes ripples in the pass
and stop bands but it also increases the width of the transi-
tion zone,

For a simple linear phase pass-band filter, the frequency
sampling method is encapsulated by the expression

Hkl=1, fi<k</,
Hn)= £,(n)F{HIk]}  |H,[k]=0, elsewhere (5
Hk]=0

where f, /nj denotes the window function. Of course, the user
does not need to be concerned with the mathematics or
algorithm assaciated with the parametric equalizer; the
software tool allows its configuration merely by adjusting the
frequency response curve via the interactive graphical display.

Blender stage

A blender stage is included in the processing stream. This
enables the player to mix the original (dry) signal with the
processed (wet} signal, in any proportion, using the navigator
keys on the top panel of the unit. Blending is easily imple-
mented in software, althcugh it is essential to incorporate a
delay function in the dry signal path to compensate for the
delay resulting from the various processing stages. This is illus-
trated in Figure 2.

Mains filter

The mains filter, which is optionally selected from the
hardware unit’s navigator buttons, is realized as an 8th order
IR filter. It is designed to suppress 50 Hz and 60 Hz mains
hum. This source of noise can be problematic when using
pickups with very high input impedance, typically above 5 MW.

Hardware system and signal

processing chain

A hardware system has been designed to perform the opera-
tions described above in real time. The output from the string
pickup (normally a piezo-electric transducer) is fed to a high-
impedance (5 MW) gain-switchable preamplifier and then to
the analogue-to-digital converter section of a 24-bit codec
sampling at 50 kHz. The output from the codec is then fed to
the DSP device with a processing power of 590 MMACs, which
performs all of the main-stage processing, i.e. body impulse
response convolution, parametric equalizartion, blending
(dry/wet mixing), reverberation and final volume control. The
processing chain is depicted in Figure 3.

After processing, the output signal is fed back to the digital-
to-analogue section of the codec and from there to appropriate
buffers to drive both high power audio amplifiers and head-
phones. Other sub-systems include a display, keypad and
interface to allow the unit to be connected to and programmed
by a computer. The final device is shown in Figure 4.
Convolution of signal with a long-duration impulse response is
a compute-intensive operation. In the case of signals sampled
within the audio band, it places a severe constraint on the
specifications of the DSP device which is selected to perform
the task. In this case, for example, the impulse response
comprises 4096 coefficients. With a sample rate of 50 kHz, this
alone represents a processing burden of 204.8 MMACs. IZED

W Completg device showing display screenand navigator bultons

SC420

Sound level meter
and spectrum analyser

Mini=S0D -

Bluetootf -

Audio recording -
Long battery life -
Reverberation Time -
1/1, 1/3 Qctave, FFT -

UK CESVA DISTRIBUTOR  novaacoustics.co.uk
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In addition, the processing core must also accommodate
the twenty IIR filters in the equalizer, the seven comb / low-
pass filters and phase scrambler of the reverb unit, a master
gain and the blender function. Modern DSP devices achieve
the speeds required with the use of Harvard architecture,
hardware multipliers and enhanced filter coprocessors, which
are optimized to perform seamless multiplication and accumus-
lation. Typically, such systems perform convolution at close to
or equal 100% efficiency {i.e. two MMACs per clock cycle when
using both the DSP core and the coprocessor).

Conclusion

A prototype system has been described that is intended to
approximate, in real-time, the far-field impulse response of an
acoustic (wooden) violin. It comprises a high-speed DSP core
and codec in combination with software that convolves the
incoming signal with a measured far-field radiative response.
Other features include a software selectable preamplifier, user-
controlled parametric equalizer, blender unit and mains filter
and gain conurol. Preliminary tests suggest that the device may
enhance significantly the voice of an electric instrument; addi-
tionally, it represents an ideal research tool due to its flexibility
and the ease with which the entire convelution operation may
be reconfigured. O

What's in «
NCIMEe &S
Acoustics
Dimensions

becomes
Idibri

coustics Dimensions has changed its

Aﬁame to Idibri.
ick Edwards, Principal Consultant,

said: "Over time, we found Acoustics
Dimensions was simply too small to
express all we do. As a result, we've
become Idibri, the place where bright
ideas live,”

The company, founded in 1991, will
continue to provide design services for
acoustics, theatre consulting and tech-
nology design from its offices in Coventry,
Dallas and San Diego.

Its major projects in recent years have
included the Royal Opera House in
Muscat, the Royal Shakespeare Theatre in
Stratford-upon-Avon, Circuit of the
Americas in Austin, Texas and faith-based
projects such as Watermark Church and
First Baptist Church - both of Dallas.

More information is available at
www.idibri.com @
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Southdowns bites bullet
ms iﬁ um&eﬂ.ﬂ@kes ﬁiﬂ.img The decision follows concerns by nearby

communities that noise and vibration from

the range.

the firing, which includes missiles, rockets and

Eﬁmge Sﬁudv tanks, could be damaging their properties.

The study will monitor noise and vibration
at multiple locations of interest in the vicinity

outhdowns Environmental has been Ministry of Defence (MOD) has, at the of the range. Following a desk top study and
S appointed to undertake a noise and request of the MOD, commissioned an inde- site suitability surveys, several locations on
vibration monitoring study of a military pendent study to determine the possible the Essex and Kent coastlines have been
firing range in the Thames Estuary. effects of noise and vibration which may identified to host a monitoring system.
QinetiQ, which operates the range at result from the test, evaluation and training The monitoring will be conducted over a
Shoeburyness in Essex on behalf of the support activities which are carried out on six-month peried, starting in spring of 2015.Q

Party time as Lord Tebbit hosts Robust
Details’ 10" anniversary celebrations

ormer Cabinet Minister Lord Tebbit led Government in regulating could be made native to pre-completion sound testing (PCT)
]FRobust Details'10™ anniversary celebra- user-{riendly”. as a means of satisfying Part E (sound insula-
tions by hosting an event at the House Robust Details CEQ Dave Baker said: “We tion requirements) of Part E of the building
of Lords. are very grateful to Lord Tebbit for hosting regulations {in England and Wales).
In doing so, he called on the Government our event. It was a real pleasure to have For more information visit
to be “as open minded and radical” as its someone of his vast experience speaking so www.robustdetails.com or contact
founders and praised the company’s scheme highly about us.” John Thompson on 0870 240 8210 or via
for sound insulation standards in new homes, The Milton Keynes-based company was jthompson@robustdetails.com Q
which he described as being, “an inspired formed in December 2003 in response to the
example on all sides of how the business of housebuilding industry’s request for an alter-
iy LA b
nEidetails® | 2 | relbustidetall
¥ ' T,y i
Sie A JE: : K b n — .
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3D scanning laser vibrettion
measurement centre is @ UK first

scanning laser vibration measurement
and modal analysis centre has opened
in Leicestershire.

The £2.5million Advanced Structural
Dynamics Evaluation Centre (ASDEC) has
been developed by the University of Leicester
and funded by grants from the Government’s
Regional Growth Fund and the European
“Regional Development Fund.

Located at the MIRA Technology Park near
Hinckley, it offers a full structural dynamics
service covering vibration testing, modal
analysis processing and CAE correlation.

The UKs first commercial robotised 30

Professor Sarah Hainsworth, joint project
leader, said: “The project delivers a key
research capability to industry to allow
customers to use state-of-the-art technology
to deliver innovative engineering solutions to
problems of vibration and noise.”

The fully robotised 3D scanning laser
Doppler vibrometer allows for high speed
and high density vibration measurements
without any loss of accuracy or precision. The
non-contact measurement technique
removes all observer effects increasing the
accuracy of the measurement. The precise
robot contrel and laser triangulation gives

highly repeatable measuremeitts ensuring the
greatest precision.

Terry Spall, Commercial Director at MIRA
Technology Park, said: “As well as creating
new jobs in the area, the centre will comple-
ment our growing transpaort sector tech-
nology cluster here and help support the
industry in vital research and development
for future materials and solutions.”

For more information about ASDEC
contact Tim Stubbs at asdec®le.ac.uk or call
02476 358780.0
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Since 2004, MSA has provided a bespoke recruitment service to clients and
candidates working in Acoustics, Noise and Vibration. We are the UK’s niche
recruiter within this sector, and as a result we have developed a comprehensive
understanding of the industry. We pride ourselves on specialist market knowledge
and an honest approach - we are focused on getting the job done and providing
best advice to clients and candidates alike.

With a distinguished track record of working with a number of leading
Consultancies, Manufacturers, Resellers and Industrial clients — we recruit within
the following divisions and skill sectors:

» Architectural / Building / Room Acoustics / Sound Testing

» Environmental / Construction Noise & Vibration Assessment
Vibration Analysis / Industrial / Occupational Noise & Vibration
* Measurement & Instrumentation

Electroacoustics / Audio Visual Design & Sales
Underwater Acoustics / Sonar & Transducer Design
Manufacturing / Noise Control & Attenuation

Structural Dynamics & Integrity / Stress & Fatigue Analysis
o Automotive / NVH Testing & Analysis

For a confidential discussion call Jim on
0121 421 2975, or e-muail:
j.mcnaughton@msacareers.co.uvk

www.msacareers.co.ulk/acoustics



Improved noise monitoring cit
Manchester Airport

anchester Airport has expanded its
Mnoise management capabilities with
a new airport noise and operations
monitoring system (ANOMS 9) from Briiel
& Kjaor.

ANOMS 9 enables Manchester Airport
Group to monitor and report on noise and
operations at multiple airports, including
London Stansted, Bournemouth, East
Midlands and Manchester, with a single
system. The four airports serve around 43
million passengers every year and are an
important part of the local economy.

The airports will also receive WebTrak and
WebTrak MyNeighbourhood; part of a suite of
web-based applications that assist airports in
building good community relationships.
WebTrak enables local residents to self-inves-

tigate recent noise and flight tracks, whilst
WebTrak MyNeighbourhood illustrates
typical operating scenarios, The WebTrak
sites enables users to find answers to
frequently asked questions, such as: “How
loud and low was that plane?” or “How many
flights pass over my house in a single day?”
Additional noise monitoring terminals
(NMTs) will be deployed at Stansted,
Manchester, East Midlands and
Bournemouth, NMTs continuously monitor
the environment for noise events, which are
defined as noise that remains above a certain
level for a prescribed period of time. These
noise events are correlated with flight infor-
mation and enable the airport to demon-
strate compliance with regulations, respond
to community enquiries, address noise issues

Chris clutches «t straws to
cut music festival din

oise consultant Chris Selkirk clutched
Nat straws — quite literally — in order

to mitigate the effects of noise at a

Group has been awarded a contract in

music festival.
After mapping the noise hotspots at the
Ravenstonedale Festival in Cumbria he

The $1million one-year contract is for a

with airlines, adjust operating procedures to
limit noise impact and carry out measure-
ments to improve their noise maps.

More information is available at
http://www.bksv.com/airports O

bought 50 bales of densely-packed straw from
a local farmer and built several 6m wide by
3m high walils around the worst offending
sound systems.

Once they were in place he re-took his
measurements, on a Cirrus Optimus Green,
and discovered a 42dBA reduction in the
noise levels, only 12 meters from the dance-
floor, behind the straw bales. This took
the site to well within the legal limits of
45dBA from nearby noise sensitive properties
after 11pm.

“The straw bale wall barriers were enabling
10-15dBA increase in volumes for the sound
systems compared with the previous year,
which was beyond our expectations,”
satd Chris.

“It was a great solution because the bales
didn't look out of place in this rural festival
setting and at the end of the weekend we
simply sold them back to the farmer so it
was very cost effective and environmentally-
friendly.” O

Xodus wins $1 million Middle East
vibration engineering contract

facilities, both onshore and offshore.

than $20 million of contracts from the region.
The company, which is based in the UK,

International energy consultancy Xodus

Qatar with Qatargas to provide vibration
engineering services at onshore and offshore
facilities.

Working in partnership with Chiyoda
Almana Engineering, Xodus will look to
develop a long-term piping integrity manage-
ment programme to assess, reduce or
eliminate vibration in all of the Qatargas

technical services vibration programme at
four Qatargas liquid nitrogen gas facilties, Ras
Laffan refinery and associated offshore assets,
with the option of an extension for a further
two years,

Xodus launched its Dubai office in 2012
and has grown to over 100 people in the
Middle East. In that time it has secured more

has recently opened new offices in Abu
Dhabi, UAE and Erbil, Kurdistan, and is in the
process of setting up an operation in Qatar,
which will launch later this year.

Colin Manson, CEO of Xodus Group, said:
“Eliminating vibration supports integrity
management plans and can deliver signifi-
cant asset cost savings.” 0
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Care home residents on ‘cloud nine’
xs hearing issues eased

home can hear each other much better

— thanks to the installation by The
Woolly Shepherd of acoustic “clouds” and
wall panels in the reception room and the
dining room.

The company was called in by the manager
who had complained of struggling to hear
clearly on the phone, doorbells ringing and
residents calling for help.

A survey revealed that her problems were
exacerbated by hard floors and high ceilings
causing echo and sound distortion which,
when coupled with distorted and loud back-
ground noise, made hearing speech difficult.

Tim Simmons from The Woolly Shepherd
said the survey had been carried out “as we
could see that it was going to be crucial that
we not only established accurate acoustic
measurements, but also determined appro-
priate placement of acoustic treatment”.

Residents and staff at a Cheltenham care

Three sets of RT60 readings were taken at
randomly chosen points within each room,
to ensure that the influence of positioning
was minimised and a Tif established for

- i * e = . A . -
b= Clouds and panels similarto those at the care room
el B TR e Py e p

each room.

For more information contact Tim
Simmons on info@woollyshepherd.co.uk or
call 01823 400321.0
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Hospital celebrates opening of mew
children's audiology fccility

new children’s audiology facility at
A?mes Paget Hospital in Gorleston,
reat Yarmouth has been officially
opened by Gary Nethercott, Regional Director
of the National Deat Children’s Scciety.

This facility, designed and built by Allaway
Acoustics, allows the audiology department
to carry out hearing tests using state-of-the-
art equipment in a facility which meets the
latest British, European and ISO standards for
paediatric testing,.

The free-field VRA room, sited in the
former bank, includes a one-way vision panel
to the adjoining observation room, with
inter-connecting patch panels for audiometer
and PC-controlled test equipment and a
discrete Intercom system which allows direct
unnoticed communication to the staff in the
test room.

The room is fully air conditioned and
digitally controlled light dimming has been
installed along with high quality finishes
throughout to provide the best possible envi-
ronment to put patients at ease and allow
confident accurate testing.

Custom Audio
Designs Ltd

Allaway also refurbished the existing three
adult test rooms in the department which
had been in existence for some 30 years and
were no longer fit for purpose, having failed a
quality audit.

The firm has also recently installed new
VRA and adult test facilities at many hospitals
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across the UK, including Bath, Bristol, Bury St
Edmunds, Dundee, Glasgow, London and
Melrose, and has completed refurbishment
projects on existing facilities in Edinburgh
and Telford and other locations in the UK.

For more details contact (1992 550825 or
email Info@allawayacoustics.co.uk Q

www.customaudiodesigns.co.uk 01730 269 572
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Agency funding will help 'revolutionise
acoustic barriers market’

Loughborough University, has

announced the award of funding from
the UK’s innovation agency, the Technology
Strategy Board, to develop next generation
acoustic barriers for road, high speed rail,
passenger and freight rail applications.

Sonobex's technology is based on a new

area of physics known as Sonic Crystals first
seen in the late 1990s. The technology causes

S onobex, a newly formed spin-out from

destructive interference to sound signals,
cancelling rather than reflecting or
absorbing the signals. This is particularly
powerful as designs are tuned to particular
dominant frequencies to achieve significant
reduction levels.

The total project value is £358,000, with an
anticipated £161,000 in funding from the
Technology Strategy Board.

The project is expected to complete in

&
Arup funds esearch
into aircrait moise

rup is funding a PhD with Manchester
Al:;detropolitan University’s Centre for
wviation Transport and the

Environment (CATE) to investigate ways in
which the dialogue between airports and
their neighbouring communities, relating to
aircraft noise, can be improved and so
support sustainable development.

The research will focus on both academic

G.R.A.S.
launches UK
subsidicry

.R.A.S, the Denmark-based measure-
Gment microphones and related

acoustic equipment manufacturer,
has launched a UK subsidiary, GRAS Sound
and Vibraticn UK, as part of its long-term
growth sirategy.

Ivan Sandager, G.R.A.S. Sales Director,
said: “The UK subsidiary further builds on
our international business and complements
our existing ventures in the USA, China
and Germany.

“We see it is a major opportunity to further
increase market share in the UK.”

Paul Rubens has been appointed UK
Managing Director and the Technical
Directar is John Shelton who spent 20 years
as Managing Director of AcSoft. Emily
Howarth is the Sales Manager. The new
company is based in Aylesbury.

G.R.A.S. products have been distributed for
many years in the UK by AcSoft and
Campbell Associates and both will continue
as sub-distributors.

For product information contact
Emily Howarth on 01296 681891 or
emilyhowarth@gras.co.uk or visit
www.gras.co.uk 0

and commercial needs and aims te deliver a
better understanding of noise related issues
for stakeholders and affected communities.

One of the key outputs is anticipated to be a

noise illustration and communication toolkit,

The PhD placement has been awarded to
Rebecca Hudson who will spend three and a
half years undertaking research,

The study will take advantage of the new

April 2015 with first CE mark prototypes
produced by February 2015.

Paul Gooch, Sonobex Chief Executive, said;
“Sonobex is delighted to have secured this
funding. These next generation acoustic
barriers will revolutionise the market.”

For more details go to
www.sonobex.com QO

Arup SoundLab in Manchester, recently
constructed as part of the Arup’s office move
to 3 Piccadilly Place. The SoundLab uses
auralisation, which is similar to visualisation,
but uses sound instead of images to provide a
sound demonstration that reproduces both
the loudness (level) and — often more impor-
tantly — the character of sound.

Rob Harris, Director of Acoustics, Arup,
said: "Balancing environmental quality and
development is a complex aspect of airport
operations. This work will help build better
understanding between airport operators and
their surrounding communities." O
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Bart Buermansyleitiswith Marketing DirectorRick Heap

New European Export Scales Manager

irrus Research has appointed Bart
‘l Buermans as its new European Export
Sales Manager as part of its strategic
expansion across the continent.

He joins the company in the newly created
role from Scantec, a Cirrus distributor in
Belgium, and will be working across Europe
with particular emphasis on its Frankfurt and
Barcelona offices where he will be supporting
the existing sales team.

He will be nominally based in Antwerp but
expects to spend at least half his time each
month in the other European offices, as well
as regular visits to the Cirrus head office in
North Yorkshire and its new environmental
base in Peterborough, Cambridgeshire. O

‘ Nigel Burton joins Bureau Veritas
to head Reoustics and Vibration Group

He was responsible for the acoustic design
of the redevelopment of St Pancras
Chambers, the historic Midland Grand Hotel
which fronts London's Eurostar platforms,
and was also the lead acoustician on the first
four schools in Newham Council's Building
Schools for the Future programme,

On his move Nigel said: "TI'm enjoying the
new challenges and I'm looking forward to
developing our architectural acoustics capa-
bilities. We have some great skills already in
house but we are looking to grow our team to
better serve our clients.” O

igel Burton has joined Bureau Veritas
Nas Technical Director to lead the

Acoustics and Vibration Group in its
London office.

He joins with extensive experience in
acoustic consultancy, having held senior roles
within the Acoustics Group at AECOM both
in the UK and Australia.

Whilst he has experience in environmentat
acoustics, his main focus for the last decade
has been in building and architectural
acoustics. He has worked on a wide range of
projects, from commercial office fit-outs to
hotel and healthcare facilities.

Moise scoops ANGC
Diplome crvwerd

oise Coulon has won the annual ANC evening in Birmingham.
Mprize for the best project in the IOA He undertook the Diploma between
Diploma in Acoustics and Noise

September 2012 and December 2013 via
Control, which was titled Directivity of wind distance learning at Edinburgh Napier
farm noise at noise sensitive receptor

University. He was sponsored by TNEI
distances.

Services.
Moise, aged 32, a Noise and Technical His technical contribution, The complex
Consultant at TNEI Services, Newcastle, was wind speed referencing system in wind farm
presented with the award by TV science

noise assessments, was published in the July-
presenter Sarah Crudas at the ANC awards

August 2014 edition of the Bulletin. 0

The Building Test Centre

Fire Acoustics Structures

T: 0115 945 1564

O Acoustic, Fire, Structural and Physical test laboratory

O Site acoustic pre-completion testing O Notified body

btc.testing@saint-gobain.com

7

www.btconline.co.uk
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Obituary

By Neil Spring

on 17 June 1928 in Sidestrand, a small

village near Cromer, Norfolk, the fourth
of five children. He won a scholarship to The
Paston Grammar School, North Walsham, the
school attended by Nelson.

After the war he was called up and went
into the Royal Artillery and then transferred
to REME, He always spoke well of the
techmnical training he received there.

Although Peter had the qualifications for
university, he did not have the funds so he
went to evening classes and day release for
one day a week. He started work at EMI, then
left for two years to work at Goodmans
Industries, Wembley, designing loudspeakers.
He then returned to EMI where he stayed for
the rest of his career. He worked in the
Advanced Research and Development
Department at Hayes, and developed the
monitoring loudspeakers used by the
classical record producers at Abbey Road.
During this period, he was involved with the
development of many innovations developed
for Abbey Road, including delayed artificial
reverberation, ambiophony, a microphone
array to discourage operatic soloists from
hogging the microphone and highly efficient
studio acoustic screens to satisfy the
demands of pop recording in Studio 2. From
1964 he was in charge of studio acoustics.

Peter Dix, who died on 26 May, was born

Obituary

By Richard Budd
S adly Dr Michael Stephen Langley FIOA

died in hospital on 19 June aged 67. He
will be greatly missed, especially by his
family and friends.

Mike graduated with a BSc in Physics from
Queen Mary College London in 1969. He
studied for post graduate degrees at Chelsea
College London, writing theses on The
Dynamic Mechanical Properties of Silicon
Nirtride at Elevated Temperatures for his MPhil
and The Effect of Polymer Additives on the
Damping Capacity of Concrete for his PhD.

Mike joined AIRO for a short time in 1974.
He moved to the British Aircraft Corporation
and was proud to work on the pioneering
development of Concorde in Toulouse
amongst other projects. He moved to
Wimpey Laboratories in the late 1970s.

Peter Dix (1928-2014):
‘unsung here” of
Albbey Road Studios

EMI had numerous overseas subsidiaries and
he visited many of them to give advice and
also spent much time in the USA. He also
dealt with various concert halls and perform-
ance venues. If EMI was recording at a hall
and the conductor or artiste did not like the
acoustics, Peter would be called in to get
them to their liking. However, Peter spent
much time at Abbey Road Studios, by far the
most important of all EMI studios. Ken
Townsend, former Manager of Recording
Operations at Abbey Road, writes; “I first met
him in 1953 when I was a trainee engineer
and he was the king of loudspealkers. I learnt
alot from him, not only technical knowledge
but his devotion and commitment to any
project. He was one of several unsung heroes,
without whom many iconic recording stars
could well have become bus drivers, not
multi-millionaires. I shall never forget his
contribution to the internal building of
Studio One in 1971. We had a problem in that
our large orchestral studio was too dead, and
experiments such as ambiophony, incorpo-
rating 98 loudspeakers fitted to the walls, had
been a failure. Together we concocted an
ambitious plan to rip out the entire inside
and start again. Peter’s design was brilliang; it
successtully raised the reverberation time
from 2.4 to 3.2 seconds, while subtle varia-
tions of the angles eliminated unwanted

Michael Langley (1946-
2014): 'very nice mem
and genius acouslticicm’

Mike was then recruited to Sound Research
Laboratories Ltd in 1982 where he stayed
until he retired in 2012, working in the
company'’s offices in Covent Garden,
Sunbury-on-Thames and finally at Holbrook
House in Suffolk.

He was appointed to SRL's board as Technical
Director in 1989 and was elected Fellow of the
Institute of Acoustics, recognising his contribu-
tion to the acoustic industry. Mike was
respected for his work on many prestigious
projects in the UK and abroad, including BBC,
White City; Bordeaux Courts; Metro Centre,
Gateshead; Millennium Point Birmingham and
the National Assembly for Wales

He was well known for his design solutions
on a large number of multi-use cinema,
bowling alley, night-club, hotel and restau-
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standing waves. It is a tribute to his skills that
40 plus years on it remains unaltered, and has
enabled the majority of the music for both
classical and the world’s best known movies
such as Star Wars, Lord of the Rings and the
Harry Potter series to be recorded there. His
familiar chuckle, when he did not approve of
something, lingers in my memory. In this
current era technical people never receive the
credit they deserve, but to me Peter was one
of the greatest stars ever.”

Peter was a modest, kind, loving, intelligent
and practical man who helped many. He had
a keen sense of humour and many a lady had
“her leg pulled” by him. He never gave up on
life, grabbing every chance of an extra day.
His treatment was excruciatingly painful at
times and the doctors told him his case had
been a huge learning curve but he hoped it
would extend his life, Unfortunately it did not
but maybe it will help others. He will be
missed by many. He is survived by his wife of
58 years, Pam. Q

Michael Cangley

rant facilities across the UK. On hearing of
Mike’s death, one of his clients wrote "Mike
taught us all how to design cinemas and
nightclubs, he was a very nice man and a
genius acoustician.”

Mike was an avid sports follower and a
keen acoustic guitarist. He liked nothing
better than to play guitar while his wife Susan
sang to accompany him. He was a key part of
the family values of SRL and was an influen-
tial part of the careers of many acousticians,
several of whom remain at SRL today.

On retiring he said: “I have had a
wonderful 30 years at SRL full of lovely
people who have always given me great
support. My philosophy for SRL was to create
a profitable business with the welfare of the
staff being of paramount importance. I had
fun every day” @
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Portable noise monitoring

Cirrus

Environmental

_Clrrus Enwronmental purpose de5|gned nmse momtor
-:ffor outdoor n0|se measurement

‘+Reliable: Purpose designed for short medium _
and long term enwronmental noise measurements

) lnformed Real- tlme alerts via SMS, email and
twitter with automated reporting

e Control: 7” colour touch screen for simple,
accurate setup and deployment

s Connected: 3G, GPRS, Wi-Fi and Ethernet connections to |
suit all locations and applications with GPS locaticn
data and optional weather measurement

¢ Flexible: Sophisticated calendar based rmeasurements =
with multiple pericds and alerts available for different.
days of the week and times of the day

» Manage: Web based noise management with
live noise data on your phone or tablet

» Performance: Class 1 performance
with 200mm dual layer
windshield as standard.

Call: 01733 667100

Email: sales@cirrus-environmental.com
Visit: www.cirrus-environmental.com



Pro duc’xm

@)

New entry-lewel vibretion
anclysis took from SKE

vibration analysis tool designed to be

used with an Android tablet or smart-
phone to assess problems with rotating
machinery.

The Wireless MicroVibe offers basic
vibration data collection and analysis
functions, including root cause analysis and
small-scale route-based data collection.

SKF product manager Torsten Bark said:
“The wireless sensor will help our customers
assess data in a much easier and quicker way
than other comparable technologies. Anyone
who owns a tablet can check the condition of
a machine to ISO standards or bearing

S KF has announced an entry-level

condition, or by user-defined alarms. They
can even start a simple condition-monitoring
programme.”

If the vibration measurements result in an
alert, an FFT spectrum and waveform
function provides information to help find
the root cause of the prablem,

The CMVI. 4000-EN device allows multi-
point automation for rapid data coliection. It
can coilect, assess and store data such as
enveloped acceleration, acceleration, velocity
and displacement, producing both FFT
spectrum and time waveform displays.

SKF's wireless MicroVibe lets you monitor
machinery via your smartphone

New speech sound source
from Briiel & Kjser

rite] & Kjzer has launched a new,
B battery-powered speech sound source.

Used in combination with the DIRAC 6
room acoustics software, the new Echo
Speech Source Type 4720 enables users to
perform speech intelligibility measurements,
which meet standards [EC 602638-16 and ISO
3382-3 (open plan offices).

The echo speech source works as a stand-
alone tool with five in-built calibrated signals,
which are used by the DIRAC room acoustics
software to calculate a range of speech intelli-
gibility parameters, such as STI, STIPA and
RASTI based on the impulse response of the
room being measured.

Users can measure the speech intelligi-
bility of a sound reinforcement system using
an excitation signal, played directly from
DIRAC, through the sound device output or
from an external device such as a CD or MP3
player.

The Echo/DIRAC combination copes well
with high levels of background noise, as the
echo speech source uses an intermittent
stimulus. The intermittent stimulus consists
of a Maximum Length Sequence (MLS)
sequence followed by an equally long period
of silence. The full stimulus {MLS and silence)
is measured in one go. DIRAC then extracts
the impulse response and the background

If the vibration
measurements
trigger an alarm
{based on ISO
vibration severity
standard and SKF
bearing condition
evaluation), the
FFT spectrum
analysis can help
engineers to S i
pinpoint problems
such as unbalanced
or misaligned
bearings, or other
causes. The

LI he Wireless' MicroVibe

vibration data can be transferred to a
computer for storage and for trending and
further analysis.

For more details go to
http://goo.gl/Kjlwl4 0

w PR

pThe Fcho Speech Sourceglypegd 720,

noise into two separate channels of a .wav file.
For more information go to
http://goo.gl/gHFSYI O

Rion launches successor to DA-20
four channel date recorder

ion has replaced the DA-20 four
Rchannel data recorder with the DA-21.

The Rion DA-20 has been/is being used
to monitor noise and vibration during the
Crossrail tunnels construction in London and
was used in the pilot study for the Defra work
on vibration in residential premises.

The DA-21 keeps the compact, light,
battery operated format of its predecessor
but incorporates some significant upgrades.
It can provide up to 32GB of storage onto an
SD card (a 16-fold increase over the DA-20).
There is also a fifth input for a tacograph and
two DA-21s can be synchronised to give up to
eight coherent channels of data.

The data is stored as standard (but cali-
brated) wav files (16 or 24 bit) so it can be
easy imported into most post processing
software.

The DA-21, like the DA-20, provides a self-
centained means of four- channel data acqui-
sition without the need for a computer,
which, says Rion. can be very handy when
testing vehicles or where the power
consumption or fan noise associated with
traditional computer-based acquisition
systems makes them unsuitable.

Furthermore, with its simple tape-recorder
like controls, there is no learning curve unless
you want to use some of the DA-21’s
extensive trigger options for intetligent data
reduction.

For further information contact Bob
Lorenzetto or Ben Maclsaac at ANV
Measurement Systems on 01908 642846 or e-
mail info@neise-and-vibration.co.uk O
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Marshall Day unveils underwater
noise prediction software tool

arshall Day Acoustics has
developed a new software tool to
predict underwater noise in a variety

of environments.

dBSea incorporates an interface and
clearly defined workflow that allow models to
be quickly developed and modified. The 3D
workspace allows visualisation of bathymetry
data, noise sources and prediction results.

The solvers incorporated to predict the
underwater sound field comprise, say
Marshall Day, the most popular calculation
methods used in the underwater acoustics
industry. The different solver algorithms each
find application with different types of
problems, adding up to an overall package
that covers many underwater acoustics
scenarios.

The interface allows rapid modelling of
problems including data import and export,
input of noise sources, definition of propaga-
tion properties and exporting of results.

Models are represented in 3D and may be
rotated and zoomed to allow easy navigation
of the problem environment and examina-
tion of prediction results. The model is built
by importing bathymetry data and placing
noise sources in the environment. Each
source can consist of equipment chosen from

Maritime Careers

either the standard or user defined databases.
Noise mitigation methods may also be
included. The user has control over the
seabed and water properties including speed
of sound profile (how the speed of sound

Pewe DfCeu=Fumm >

The oceans are where life began —and began to grow ever more
complex. Today they’re home to QinetiQ’s Maritime business and
our own, never-ending process of variation and evolution.
Innovation across the lifecycle, around the world.

www.QinetiQMaritimeCareers.com
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changes with water depth), temperature,
salinity and current.

A trial version is available at
www.dBSea.co.uk O
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Gracey & Associates

Sound and Vibration Instrument Hire

ISC 9001 - BSI FS 25913
Setting Hire Standards
Since 1972 Gracey & Associates have been serving our customers from our offices in Chelveston.

After 41 years we have finally outgrown our original offices and are pleased to announce we have now
completed ocur move to new premises.

Our new contact details are:

Gracey & Associates tel: 01234 708 835
Barn Court fax: 01234 252 332
Shelton Road

Upper Dean e-mail: hire@gracey.com
PE28 ONQ web:  www.gracey.com

One thing that hasn't changed is our ability to hire and calibrate an extensive range of sound and
vibration meters and accessories, with our usual fast and efficient service.

www.gracey.com

Sonitus House t 01371 871030

M 5b Chelmsford Road f 01371 8783106
I I I p e SSOC I a eS Industrial Estate e hotline@campbeli-asscciates.co.uk

Great Dunmow w www.acoustic-hire.com
Essex CM6 1HD w www.campbell-associates.co.uk

N T u \\)j '\‘ o mm ﬁh@ ® Real time virtual
microphone for you
[N@? Asoustiic Cemare o e oo

* Digital microphones,
m avallable @ @m o nogextra achisition unit
e R — needed. Single LAN
BERER PR T cable to computer.
- 128 mlcrophones
0.4meter array,
compact and low cost

* 256 microphones
Tmeter array,
only 11kg weight

* Plug and play within
5 minutes. Advanced
equipment which is

® easy enough for
everyone to use!
' | ® 12v power for simple

* 384 microphones m NOI’SO”/C ) mobile use.

1.6meter array,

for lower frequency analysis | o )

Hire Now!
1m dish - Just .
£385 per day

Fantastic new,version 2.0 software

Y T‘h""‘ For more details, visit our web site www.campbell-associates.co.uk
Ull U E See demo videos on youtube - CAssoc1
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MEASUREMENT SYSTEMS

Introducing...

The Future of Web-Based
Noise Monitoring

g;,-r@

oetene m. Kinudﬁm‘@—‘

Following on from the huge success of ANV's RCDS System which is currently in use all over the UK
and abroad for some very high profile sites, we believe that ‘Live Leq’ will firmly follow in its footsteps
and take remote access monitoring to the next level!

« The System is User Configurable — You, as a Noise Professional, are in control

= Live Data direct to a secure website via LAN or 3G connection — see it on your computer, your phone or your tabiet

» Fully IEC 61672 Class 1 compliant system- Including recently achieved independent Type Approval for the Rion WS-15 Double
Skinned Windshield this system incorporates.

» User Friendly Instrumentation & Web Interface in true ANV/Rion Style

« User Settable Alarm Levels — up to 5 simuitaneous limits, unlimited number of periods in a day and different limits on different
days if necessary and receive emails when they are exceeded

» Unrivalled Data Security — Your data is on the SD card in the instrument and at a UK-based data centre on a dedicated Raid 10
Server with nightly off-site backup

* See Your Monitoring Locations on Google Maps — With colour-coded "traffic light” icons
« Continuous Monitoring of System Health — Power Supply, whether the instrument is storing data, space left on the memory card

« Community Engagement — You can give viewers access to current data for selected measurement positions

And of course... Unrivalled Technical Support and FREE OF CHARGE TRAINING
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