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'Single and Multi-ply membranes available.

DEDPA '
Anti-Drumming Material

High performance resonant damping treatments
- For example on Meioi Roof Systems.
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Smarter technology

minimising your time and
effort in noise assessment

Advanced noise and weather monitoring

offers easier and quicker assessment

than ever before

 

Simplify assessment

Synchronise noise, weather and GPS data for easy analysis and reporting

Optimise usage

Download data remotely for informed decisions on when the assessment
is complete

  
  

 

Intuitive data analysis with

. . . . . Measurement Partner Suite 32-5503
MaXImise reliability
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12 March
Organised by the Measurement

and Instrumentation Group
Railway noise — on the right track

Birmingham

20 March
Organised by the Welsh Branch
and the Wind Turbine Noise

Working Group
AM and where to next

for ETSU-R-97?
Newport

26 March
Organised by the EIectro-Acoustics
and Musical Acoustics Groups

Sound recording techniques and

their influence on musical
composition, interpretation,

performance and appreciation

Salford

25 June
Organised by the Measurement
and Instrumentation Group

How noisy is that machine?

London

17-19 September

Organised by the
Underwater Acoustics Group

Third international conference on

synthetic aperture sonar and
synthetic aperture radar

Lerici, Italy

14-15 October
Organised by the

Electro-Acoustics Group

Reproduced Sound 2014

Birmingham

1 5- 16 October

Institute 40th
Anniversary Conference

Birmingham

Please refer to

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

 

ions:

Dear Memée/‘S

It is now a year since we held our

’strategy meeting‘ to discuss how

we want to take the Institute forward

over the coming few years. In devel-

oping our strategy we also took account

of your responses to the 2012 member-

ship survey.

Several initiatives have been

developed over the past year to reflect

the issues that emerged as having a

high priority. Among these are changes

to committee budgeting and reporting

procedures, a new e-magazine aimed at

students and of course thenew website

On the whole mostmembers have

welcomed these initiatives which are

working well and achieving their aims

However, we recognise that there are

often unforeseen hiccups along the way

when introducing change of any sort,

and we welcome feedback from members

so that any problems and misunder»

standings can be sorted out.

One thing that we hoped to do was to

raise awareness of noise and acoustics

and to move it up the political agenda.

To this aim we have signed up to a

Parliamentary ‘Watch’ service which

alerts us to anything going on in

Parliament which might be of interest

or relevance to the Institute. The

Institute has also been invited to

become a member of the Parliamentary

and Scientific Committee. The committee

meets monthly in Portcullis House to

discuss an issue of topical and scientific

interest, and we can send a representa-

tive to attend each meeting. Topics to be

discussed this year include badgers,

biodiversity, marine science and A

levels. The meetings are excellent
occasions for networking and provide

an opportunity for us to have an impact

on the political agenda and to meet the

MPs who influence the daily workings

of Parliament

of course we also continue to engage

with another major issue of the day »

wind farms and the assessment of wind

turbine noise. Our first one day meeting

of the year continues thedebate that

was started last year with the publica-

tion of the Good Practice Guide on wind

turbine noise, and there are likely to be

more meetings on this subject later in

the year. With intensification of the

debate about climate change following

this winter’s floods and storms, there is

likely to be increased interest in

renewable energr sources, so noise from

wind turbines remains a ‘hot’ (forgive

the pun) topic.

 

St Albans

  

In the autumn we were invited

to become a sponsor of a film In

Pursuit of Silence, which is currently

being made by an American film
company, Transcendental Media. After

several meetings with the film

producers and lengthy discussions in

Executive and Council, we decided that

not only was the film worthy of spon-

sorship but that it would be good

publicity for the Institute as our logo

would appear on the film credits As

part of the sponsorship deal we will be

able, once the film is released next year,

to arrange free screenings, not only for

our own members at events such as

local branch meetings, but also for the

public and politicians.

Finally, you may remember that Peter

Lord, one of the founder members of the
Institute and a former President, sadly

died in December 2012. The Institute is -

setting up a new award in his memory, to

be presented annually to a building,

project or product which is of a high

acoustic standard. The award will consist

of a plaque to be displayed on the

building etc, acknowledging the team who

are responsible for the acoustic design It

is intended that this will be another Way

of making acoustics and the Institute

more visible to the general public. More

information will be provided in the e»

newsletter in due course It is hoped to

present the first Peter Lord Award at the

40th anniversary conference in October.

Talking of which, I trust you have all ,

submitted abstracts and put the dates in I
your diaries a

We
Bridget Shield, President

Acoustics Bulletin March/April 2014 a
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Sustainable practice - the {first steps
By Richard Cowell and Peter Rogers of the Sustainable Design Task Force

are pleased to have received an endorsement and
Wncouragement from Council to proceed with our proposal

to contribute support to members in sustainable practice.

Our headline aims are:
- To encourage and support members to practise (whether

involved with design, consulting, measurement, research or

equipment supply) towards sustainable objectives
0 To strengthen the profile ofthe IOA in this, now mainstream,

professional expectation

Our first move has been to link up with the specialist groups in
a search for examples of good sustainable acoustic work by
members. We are identifying these across all acoustic disciplines,
and collecting short summaries.
We want to find strong examples of good practice, and a few

examples of less successful attempts. We will then publicise these
internally, toshare with members, and externally to build the
profile of the Institute in this area.
We see this as a simple mining exercise at first, but we would

like your help in finding these. We are looking for progressive, not
run-of—the-mill, examples.

Here are some topics to help prompt the identification:
Creative sustainable use of materials
Use of sound for health, wellebeing, safety and/or social inclusion
Care for resources (whole life)

Researcb/applications for energy savings
Care for non-human life

Waste reduction
Maintenance of acoustic systems for durability/flexibility
Local supplies and savings on transportation costs
Sustainable land use planning
Substantial reductions in carbon footprint
Contribution to climate control

Regulation re sustainable design
Sound and crime reduction.

Fullll implementation
at the EQA CPD
scheme
By Ralph Weston and Mike Forrest

broadening of knowledge and skills, and the development of
personal qualities necessary for the execution of professional

duties throughout the working life. Institute members are under an
obligation to maintain and extend their professional knowledge
and competencies under the Institute's Membership Code of
Conduct. Our website explains in detail the IOA scheme and
provides examples for members to produce their own CPD records.

Accepting election to Institute membership implies a willing»
ness to practise professional development and members who are
seeking upgrade to MIOA or FlOA will be expected to demonstrate
this. Members who have Engineering Council registration or who
are members of certain other professional bodies are also obliged

Acoustics Bulletin March/April 2014

Professional development is the systematic maintenance and

Although we see this as an ongoing process, we aim to have a
good collection by the end of March.

Materials
We are making good progress in developing our first Sustainable
Practice Guidance Note on material selection. This will provide
members with headline points to check when making material
selections or specifications, and will include signposts to authorie
tative, reliable reference material. We are also providing particular
points to consider for materials and systems that are commonly v
used in acoustics. On completion of the first draft we will seek
some peer review and invite feedback through a mini consulta-
tion, to gather any further thinking and then make it available to
members via the website.
We are considering further guidance notes on a whole range of

sustainable practice issues such as safety for acousticians, design
for minimum waste, cost of “green” design, evidence of the impact
of sound on health and wellbeing. We would welcome suggestions
for other relevant topics from members.

Cross—disciplinary meetings
We are encouraging the development of multi-disciplinary collab-
oration (central to sustainable practice) through meetings, not
only between specialist groups, but also, in particular, with other
disciplines. In February Peter Rogers gave an update on the SDTF
to the Creative Soundscapes event in Brighton, and we are now
planning an event with CIBSE Lighting (The Society of Light and
Lighting) in London in June, looking at the impact of light and
sound on behaviour, health and wellbeing.

We aim to encourage the inclusion of more papers on sustain-
able design and practice in meetings. We look to stimulate
momentum through the groups and branches, and will be finding
various ways to communicate this to members, so that you can
benefit from the collaborations and learning that results.
We are pleased to have a number of members who have volun-

teered to help us and more would be very welcome. Should you
wish to get involved please contact either Richard or Peter at
richard.cowell@arup.com and progers@tecp.co.uk D

to do so in order to maintain their status.
There is no additional fee for taking part in the IOA scheme.

The Institute will continue to issue attendance certificates at all
conferences and seminars for those members who may wish to
use them for other professional bodies or for personal record
keeping. However, just counting up the number of points you
have earned over the past year does not tell you what knowledge
you have maintained or the skills gained. The new IOA scheme,
which has been in development since 2000, aims to encourage
members to consider their career and personal development and
to make professional development into a regular planned activity .
rather than an occasional chore. The scheme is based on
achieving personal goals relevant to your current employment and
career, thus producing something really useful rather than a time-
consuming pile of paper; it will give you the opportunity to
consider how your professional development should proceed and
will point out just what is needed.

The IOA will now establish an audit of members to show that
we are maintaining CPD. From this year the 10A aims to review
10% of member CPD plans yearly. Around half of the plans will be
reviewed automatically by the Membership Committee as part of
the application process to become members of the IOA or to
upgrade to a higher level. The remainder will be selected
randomly by the Membership Officer who will ask those I:



 

a selected to submit their CPD plans electronically to the IDA for

review. The review will be carried out by the CPD review
committee comprised of volunteers from the CPD Committee,

Membership Committee and the Senior Members' Group.

Collection of plans will be done in stages throughout the year.

Reviewers can approve plans or recommend improvements and

ask for them to be re-submitted. If reviewers do not agree, the
CPD plan for that member will be considered by the Membership

Committee when they next meet.
Now — don't panic! Many people shrink their minds and switch

off when they see "Continuing Professional Development" CPD

written down, and assume it is just another unnecessary chore to
be completed. All industries operate some form of CPD, whether

identified in these terms or not. Even the Farming Today
programme on the BBC was talking about CPD courses for
farmers to keep up with the latest farming methods. Professional

development is just the systematic maintenance and broadening
of your knowledge and skills throughout your working life. It will

help individuals in the progress of their careers and is therefore
important to everyone.

Members submitting CPD plans should follow as near as
possible the IDA guidelines on the website, and limit submission

to no more than three or four pages. CPD is not a CV but a record

ofyour current competences and your plan to maintain and

develop your skills over the coming year. Not only will too many
pages put off our volunteer reviewers but it will result in members

being asked to resubmit.
Sponsor and retired members are exempt from supplying CPD

plans. Members who are unemployed, on maternity leave and so
on are expected to maintain their CPD as far as practical and
allowances will be made. It should be noted, however, that most
branch meetings are free and the IDA is developing a “webinar”
service over the internet, both of which can be used towards your
CPD plan.

It is essential for members to maintain and develop their

     .1

CPD plan maintenance is vital
i  

knowledge and skills throughout their working lives and to be able
to demonstrate this to their employers and customers. From the
lnstitute’s point of view we can confirm that the IOA is the leading
professional body in acoustics and that being a member demon-
strates your knowledge and skill in the profession. 0

interest in Engineering Council
registration 'rentezins litiglh'
By Peter Wheeler, Engineering Manager

through the Institute remains high, with interviews held every
few months, either face-toiface at the IOA offices or another

UK site, or by videoilink for overseas candidates. Support and
advice is available by contacting the Institute at acousticsengi-
neering@ioa.orgiuk

With the fall in EC-accredited degrees in acoustics in the UK,

more and more candidates are applying via the “individual route",
which requires further preparatory work for them in submitting
evidence of their competence, but advice and support is offered to
every candidate, The election process is overseen by the Institute‘s

Engineering Division Committee, comprising some of the 300 or
so members holding EC registration.

Below are profiles of two candidates who have recently gained

EC registration via the [CA

Alex Campbell, WSP, CEng
Alex graduated from the Institute of Sound and Vibration Research
(ISVR) in 2004 and began a career in consultancy with Euro
Happold, Bath. In 2007 he joined WSP, working from Bristol then

London.
In 2011 he transferred to theWSP Sydney office in order to start

and lead the WSP acoustics team in the Asia-Pacific region. He
specialises in architectural acoustics and has been involved with

Interest in gaining Engineering Council (EC) registration

Alex Campbell

 

the delivery of many projects across all sectors, with current high-
lights including Sydney lnternational Convention, Exhibition and
Entertainment Precinct and Walsh Bay Arts Precinct.

He has presented at Reproduced Sound and has co-authored
papers for other IOA conferences, along with having written a
number of articles for the press — including the Architectslournul
in the UK and the Planninglnstimte afAustmliu.

“Seeking CEng registration is something that I saw as critical to
my career development, especially in a market such as an)

Acoustics Bulletin March/April 2014 9
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Australia, where the industry is currently going through a
process of ‘tightening up' on professional accreditation and more
and more clients are demanding certified professionals to sign-off
designs," he said.

“Seeking chartership in a specialist discipline here can be very
tricky. Going through a body like Engineers Australia would have
been a very long, drawneout process due to the body not having
the process in place to assess acoustic engineering expertise and
experience. I found the IOA process very smooth and the notes
that were provided in translating the ECUK requirements into
something specific for acoustics (with examples) invaluable. This
made writing the Professional Practice Report and demonstrating
the requirements much easier."

Dr Gary Seiffert, University of Liverpool, CEng
Gary joined the University of Liverpool as a trainee electronics
technician in 1980 and gained TEC and Higher TEC qualifications
in electronics. He moved from electronics into acoustics after
successfully completing the IOA Diploma in 1984. He graduated
with an MSc by distance learning in Acoustic Vibration and Noise
Control from Heriot-Watt University in 1991 and completed a
part—time PhD researching the interaction of sound with
powdered material at the University of Liverpool in 2009. He is
now a Senior Research Fellow in the Acoustics Research Unit
within the School of Architecture.

"My role is to provide research support for grant holders and
PhD students within the unit, undertake personal research,

provide CPD courses in acoustics and undertake consultancy

STEM in. the
spotlight: flights,
camera, and action!
By Emma Shanks, Noise & Vibration Team, HSL, Buxton

they had commissioned education specialists EdComs to
create a set of training films to help share good practice and

inspire STEM Ambassadors. Following national consultation for
potential participants in the films my local STEMNET contract
holder, Derbyshire Education Business Partnership (DEBP),
nominated me with the Institute’s “You're Banned” acoustics
activity. “You’re Banned" is an acoustics design challenge, to build
a rehearsal room on a budget, given some basic principles of
sound and wave motion and material properties.

In October a very obliging Head of Science and a fantastic Year
8 group welcomed me, the "You‘re Banned" activity and the
EdComs film crew into Buxton Community School, for the first of
the film shoots. Within seconds of the film crew setting up the
rumour ran round the school that “Educating Yorkshire" were in
the building 7 must have a word with the geography department...

It was an interesting day to say the least, and a steep learning
curve all round. Although the activity had been arranged for the
purposes of filming, my primary objective was still that ofa STEM
Ambassador, to deliver an interesting and inspiring learning
activity for pupils. This didn’t always align exactly with the filming
process! For example, I didn't realise that the removal of an outer
layer of clothing during the activity set up compromised film
continuity My proffered explanation that not fainting from heat
stress was more important to me than continuity seemed reason,
able to me! However, we quickly found mutually acceptable
ground — and I quickly learned that when wearing a lapel mic the
sound recordist is always listening.

As well as filming the actual "You’re Banned" activity, I was also
interviewed for some top tips and lessons learned; we also filmed

7))

In lune 2013 I received an email from STEMNET telling me that
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Dr Gary Se eri

projects that inform our research," he said.
"I must admit that I had been thinking of applying for CEng

status for quite some time but didn‘t get around to it. The process
of registration is rigorous and can seem daunting but the guide
lines are clear and the assistance of the IOA Engineering Manager
(Peter Wheeler) makes the process flow smoothly. Acoustics is a
subject that fits into many areas of education and industry and is
not always well understood by the public. In my opinion this
makes professional recognition all the more important for those
working in the field." a

some shots of me “at work”. The latter of these involved me
switching equipment on and off, preferably equipment with lots of
little LEDs on the front (our B&I( 1049 signal generator was a
particular favourite), and walking in and out ofour anechoic
chamber a few times. But when put into context that these images
would go underneath some of the spoken interview I was
beginning to picture the final product.

Eight hours later and the film crew were heading back to their
hotel for the night, and I'd had "just another day at the office,
dear". Delivering the activity to the Year 8 group was just marvel—
lous e as it has been for every group with whom I've had the
pleasure to interact. STEM work is very fulfilling, and is made
particularly easy when you’ve such a brilliant activity as "You‘re
Banned" to use. So many thanks to Richard Collman, the activity
inventor, and also thanks to the IOA Education Committee for
persuading and supporting Richard to make a whole set of "You‘re
Banned“ boxes so more STEM Acoustics Ambassadors can spread
the STEM word.

If you want to find out more about the “You're Banned" activity
and what STEM (Acoustic) Ambassadors get up to, please call me
(01298 218384) or email me at emma.shanks@hsl.gsi.gov.uk For
more general information on the STEM Ambassador programme,
look at the national STEM Ambassadors website
http:llwww.stemnet.org.uk/. a
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Lilly fifindls Hnspirnfiion «:11:
women's engineering
eenfien'enee

ily Nikolova, a music studio technology student at

I] Southampton Solent University, recently took up the offer of
an IOA-sponsored place at aWomen's Engineering Society

(W'ES) conference for students at Aston University entitled

Engineering Inspiration. Here she looks back at the event and

explains what she took from it.
“After hearing about the conference from the Institute, I

decided that attending would not only help me get a clear insight
of industry but help me make contacts beneficial for my final year
project and my career.

After a welcome from the WES President, Carol Marsh and
other introductory talks, we were presented with panels made up

of representatives of EDF Energy, Rolls Royce, Arup and other
major organisations. The day concluded with networking exercises
and a dinner where we were we were able to share opinions and
experiences and to get know each other better.

The second day followed a similar format, with more talks and
networks involving both industry professionals and graduates. It
finished with a postgraduate forum for networking, discussion
and professional registration, where attendees were encouraged to
become members ofWES.

Topics covered during the conference included how to attract
and retain more women in the industry, what employers usually
look for in a future employee, the advantages and disadvantages of

Sky's {the Limit {for
Young Members
in anehesflen‘
By Michael Lotinga

recently in the North West,
The first, an informal social get~together for youthful

attendees of the Reproduced Sound event at the Renaissance
Hotel, Manchester, drew some thirsty academics and profes-

sionals for lively post-conference exchange and debate.
The second was a larger event organised in collaboration with

TheYoung Members‘ Group has held two successful events

having diverse teams and
how women perform in
the workplace compared
with men. With carefully
prepared statistical and
sociological data, the

presenters introduced us
to various problems and
even produced viable

solutions to many of
them. With talks from
civil engineers, energy
management professionals and other scientists, the event
presented a range of opinions on these questions while also
revealing some little known facts on the topics being discussed.

So how useful was it to me? Although there were no presenta-
tions directly related to acoustics or sound engineering, I found
the experience helpful and informative in terms of gaining a better
understanding of how big companies work from people with
significant amounts of experience. lwould recommend attending
future WES conferences to anyone interested in taking part in
discussions about balancing the family and work, employability
and what is needed to become a successful woman in the engi-
neering industry" 0

 

other institutions representing disciplines closely involved with
the “built environment", including the [0A, ICE, IStructE, RTPI,
CIOB, CIBSE, the Landscape Institute and Urban Design Group.

Around 130 young professionals made their way to the 24'h floor of
the Co-operative CIS tower, overlooking the brightly lit
Manchester city nightscape for an evening of cross»industry
connecting and entertainment. The title of the event, The Sky's the

Limit, reflected boththe venue and the activities, which included

a skyscraper quiz and the chance for teams to demonstrate their
skill in constructing mini-towers. Food, drinks and music were

laid on and the evening proved to be a great success. The organ-
ising committee are very grateful for the sponsorship of the above
institutions and the Construction Industry Council North West.

To keep up to date with Young Members' Group events by
email, log into your account on the IDA website, click on the My
Account tab, and choose Young Members from the drop down
menu underneath Your Groups. 0

Members enjoy lhemselves at the "built environment" [ml ) ) ) Acoustics Bulletin March/Apri12014
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WALLSORBATM acoustic panels are used as wall linings to

absorb sound. They are Simple and easy to install even to
unfinished wall surfaces, They are available pieedecorated in a
wtde rat 9 of colours. Three ditterent versions are available.
They can also very easily be cut to 5128 on site. NOise reduction
coefficient 0 92 (Le 92 %)

CLOUDSORBA'M acoustic “ceiling hanging panels” are an
innovative method of absorbing reverberant noise in rooms

without the visual appearance of just another one of those

boring suspended ceilings The stunning Visual effect of acoustic

on a ceiling space leaves an occupant or Visitor with

an irnp ssion ot‘ flair and forward thinking on behalf of the
de‘ er of the room or hall

Soundsorba manufacture and supply
a wide range of acoustic panels for

reducing sound in buildings.

WOODSORBATM timber acoustic wall and ceiling panels
combine the beauty of real wood panelling with high acoustic
-p rformance. The panels are 18mm thick, hence offer e tremer
high impact resistance fr n footballs etc and ideal for sports
centres and factories s well arschools and offices

ECHOSORBA'M stick-on acoustic panels are extremely high
pertorrnance horse absorbers. Echosorba ll sound absorbing
wall and ceiling panels are used Widely in schools, offices, music

studios, lecture theatres, multi purpose halls, interview rooms,

training areas and cinemas. They meet the requirements of BB93
oi the building Regulations for acoustics in school building and
are class 0 fire rated hence meeting the Fire Regulations as well.

SOUNDSORBA LIMITED, 27-29 DESBOROUGH STREET, HIGH WYCOMBE, BUCKS HP11 ZLZ, UK
TEL: +44 (0) 1494 536888 FAX, +44 (0) 1494 536818 EMAIL: info@soundsorba.com
wwwsoundsorbacom Acoustics Bulletin March/April 2014 m
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Demand {for environmental noise
measurement course 'iemcriims high'

IOA is offering five short courses.
The demand for the Certificate of Competence in

Environmental Noise Measurements remains very high[184
students (170 passes]]. The syllabus has been modified to take

account of the current interest in noise from wind power plant.
The Certificate of Competence inWorkplace Noise and Risk

Assessment recruited 42 students (35 passes). Discussions are

under way to explore possible collaboration with IOSH who run a
similar course.

The academic year 2013/14 is the second year in which the The Certificate ofProficiency programme in Anti-Social
Behaviour (Noise) continues to be run in Scotland by Bel
Education who recruited 32 students (28 passes] in autumn 2013.
It is hoped that Strathclyde University will run it this spring.

The third year of the Certificate of Competence in Building
Acoustics Measurements has seen 19 students recruited (17
passes), the only active accredited centre being Southampton
Solent University. The demand for the Management of Hand-Arm
Vibration course continues to be low. In 2013 nine students were
recruited with six passes. D

Antisocial Behaviour Building Acoustics Ellis V M Devine A T Workplace Noise
Act 2004 Noise Measurements Francis N Diss R A Risk Assessment
Measurements Nicholson 5 L Greest D C

Southampton Solent O'Connor C M Meakins A C Leeds Metropolitan
Bel Educational Noise University Olero B Overy N I University
Courses Lee P] D Sambells R C Town GA Cunningham M A
Anderson B Nixon S I G WestA S Nixon M
Askew C A] Pabyal S K Leeds Metropolitan Wilkinson N I
Black I Reilly] D University EEF Melton
Carson KW Robinson H Asghar I Shorcontrol Safety Edwards D K
Colquhoun N Taylor C Bernhardt R Byrne M Glen 1

Devlin W F Thompson M Bolton R S Cooney B Hughes R
Donald P 1) F Demaline G R De Cleir S Incles R
Downie A C Environmental Noise Gardham I E Goggin A Monaghan L
DunnW Measurement Giles M Healy T Rose P I
Easson I Maclean A A Jennings I S Smith C M
Ferguson CW University of the Stainton R M McWilliams I Sutton M B
Henderson A D West of England Tansley R M Sutcliffe R T
Iohnstone D Broad P Turner T Shorcontrol Safety
Leslie R Brown E C Southampton By-me G
McBumie P Carpenter L A Liverpool University Solent University Connor R

McEwan M Ienkyns R Bett A] Brown P R Cooke I E
McKellar L Lane A Bingham A Hayes-Arter S Fitzpatrick C
McMahon D McClean C Eldret E L Samuel R B F Goulding]
McPheeI Oman 5 Evans I D Leonard E
Patterson M L Rawlinson S Filippoupolitis M University of Strathclyde O'Connell D
Senior A T Smith D I-Ioeltzenbein N I Findlay D Robinson B
Sharkey C M Vickers S Iang H Fitzgerald M R Savage K
Smyth P Wright D Ridehalgh I S McWhinnie M I
Sticklings A G Wright C Smith I A
Thom R NESCOT

Timoney I Colchester Institute Adjei E
Turnbull R F R Allen D Beattie A
Wilson P Cant D Chambers S L

Projeci iiilles {for 2013 Diploma: in
Acoustics and Noise Comiioi

he following are the titles for projects submitted for the 2013
tion of appropriate noise reduction techniques in a

79))

10A Diploma in Acoustics and Noise Control.

DL St Albans
0 Predicting music festival noise using computer modelling
- Achieving special educational needs, acoustic standards in

thermally activated designed classrooms
' Reduction ofa noise emanating from a plant room housing multiple

building services equipment
- An appraisal on two external weather louvre systems Vin'th acousti-

cally absorbent blade elements
- An investigation into the behaviour and contributions of primary
and flanking elements in room-to»room sound transmission

- Investigation into non-linear frequency contributions and gender-
specific effect for rating the speech privacy of meeting rooms

0 A study ofnoise exposure levels, noise transmission, and identifica—
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residential property
- An acoustic assessment of a new skate park in Brighton: does reality
match the modelling?

- Effect of material thickness on the dynamic properties and impact
isolation performance of recycled rubber floating floors under loads
below 10 Kn/m2

- A study of the use offlexible noise barriers at a construction site
in Singapore

0 An assessment of internal and external aircraft noise exposure levels
at Cranford Junior School, Hounslow

- Investigating the acoustics environment ofthe main hall,
Community Church, Bishops Stortford

- To investigate the effectiveness of a noise management plan, at
abating statutory nuisance at a clay pigeon club

- An investigation into the reliable measurement of reverberation time D



. a An investigation of noise within an open plan office
- Study to assess noise limits on demolition and construction sites in

the London Borough of lslington
A comparison of sound pressure levels before and after installing an

acoustic enclosure to a standby power generator set

Noise levels in a residential garden: Is there a “typical” background
level, and what impact could the level have in the regulatory

compliance of EPR regulated processes?
The measurement and calculation of reverberation times in

teaching spaces

DL Bristol

D

D

D

An investigation into the performance of line and point source

loudspeakers system
Investigation into the repeatability of airborne sound insulation

testing in an acoustic transmission suite

Investigation into speech intelligibility in hospitality venues

Noise impact assessment of night-time helicopter activities

Reducing noise from a basement pool pump

L Edinburgh
Assessment and acoustic treatment of home cinema.
Directivity of wind farm noise at noise sensitive receptor distances

G and C50: Measurement and protection in non-diffuse spaces

A review of environmental noise barriers through prediction
and measurement
A heated discussion of indoor noise levels

How do recommendations following regulation guidelines compare

to subjective experience

Measuring personal noise exposure from use of the hand held petrol
driven leaf blower
An evaluation of the impact of noise from the new Borders railway

on noise-sensitive receptors in Midlothian

L Ulster
Comparison ofnarrow band FFT analysis, and 1/3 octave band

analysis, for tonal, assessment of industrial, sources at nearby
sensitive receptors
An assessment of the noise impact from metal and an evaluation of

noise mitigation measures to reduce noise impact in an urban resie

dential environment
Outdoor entertainment noise assessment of Londonderry Park

Assessment oftraffic and rail noise for residential

development proposal
Investigation into noise from late and early flights to and from

Belfast City Airport
An evaluation of the performance of an acoustic barrier in miti-

gating train maintenance noise in an urban residential environment

Noise Impact of a scrap metal processing baler/shear machine

Office acoustic design considerations and insulation testing of

the design
Attenuation performance of hearing protectors for impulse noise in

the Irish defence forces
Noise impact assessment, Carlingford Ferry Project

L Southampton
Critical evaluation of the assessment of entertainment noise from

pubs and clubs in a suburban environment
Noise control legislation and houseboats: an investigation and

case study
Effect of bridge-mounted mutes onlevel and spectral output of

a violin
Feasibility and design of a modular music practice/recording room

lint search oi! silence

Midlands Branch report
By Kevin Howell

Nottingham for its AGM and a presentation entitled Silencer
In November the branch returned to the URS offices in

Design by Gary Turner of Cullum Detuners.

He began by outlining the heritage of Cullum, an engineering

[minim Affairs

 

- Development of sound masking loudspeakers
- Design of an acoustic attenuation package for an air conditioning

- A feasibility study into the design of an acoustic solar
shading system

- Investigation and reduction of reflections from microphone array
structures for 10th scale jet noise measurements up to lOOkl-Iz

- Impact assessment of traffic flow from an industrial sit, incorpo-
rating measurement and modelling

- Acoustic specifications for naval simulators

DL Derby
0 Noise assessment of drop hammers

- Acoustical properties of schools
- Acoustic performance ofweather hoods
- Acoustic reinforcement in lecture theatres
- Assessment of off road armoured vehicles
- Comparison of insulation performance ofdifferent materials
- Environmental noise impact of air source heat pumps
- Acoustical properties of Nottingham caves
- Smartphone applications for use in noise assessments
- Noise levels from vacuum cleaners
° Audiometric testing of Environment Agency officers
0 Impact of town by-pass-on noise levels
- Review of natural materials
- Noise impact of wheel loading shovels
- Noise control of BT telephone exchange buildings
0 Noise exposure levels of a match day steward
- Assessment of cabin noise in motor vehicles
- Design and build of vocal booth
- Sound reduction properties oflightweight materials
- Assessment of low frequency noise
- Noise from ventilation systems
- Acoustic performance of an enclosure

- Noise exposure levels within Cineworld theatres

Leeds
The suitability of swimming pools as teaching spaces
An assessment of noise for site suitability
The behaviour of room equalisation filters
Sound insulation of private offices
Noise levels emanating from a commercial grain dryer
How room acoustics affect speech intelligibility
The sound insulation properties ofa movable wall

An assessment of Stead Hall firing range

Salford
- Comparison of Calculation of Road Traffic Noise [CRTN) values
between noise mapping software and on-site measurements

- Acoustics of an open plan office
- Assessment ofIsolation requirements for a music complex

- Road traffic noise assessment, comparison of field measurements,

noise prediction calculations and noise modelling undertaken
in accordance with the CRTN prediction method: a case
study approach

DL University ofWest of England
- Investigation into the acoustic design of an audio editing/music

production room
- Sensitivity analysis ofground modelling used in noise maps

for CRTN
- Investigation into acoustic insulation for oil and gas pipelines 0

company whose silencers and detuners are now used worldwide.

Gary showed photos and design sections of a variety of installa-

tions in many countries, which include major onshore and

offshore projects for the oil and gas industries, power generation

and test installations for aircraft engines, He described some of

the specific design requirements for these projects. Many of the

silencer installations are huge multi million pound engineering
projects in their own right.

Gary presented a number of basic principles of silencer design

and emphasised that these are well known and understood and

can be found in numerous text books. However, their In)
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application to real problems often requires the development
of manufacturing and construction techniques which enable the
silencer to cope with extremely onerous operating environments

A silencer must permit the passage of a fluid, oftenat very high
temperature and/or pressure, whilst attenuating the high noise
levels produced by the process. The designer must, therefore,

trade aerodynamic andengineering performance against acoustic
performance in arriving at the optimum solution for the particular
application. Gary showed some of their in-house acoustics, flow
modelling and engineering software capabilities The designer
must also consider, of course, the capital and operating costs of

the installation for the end user.

Proof of design cannot always be accomplished on the bench,
in the laboratory, or by computer analysis, and so must be done
through prototyping and validation at full scale in the field and on
live contracts. Thus there exists a level ofrisk which can only be
mitigated by adhering to fundamental design rules derived from
many years of experience. Gary showed examples ofwhat can go
wrong when the engineering or acoustic design is not quite right.

Thank you to Gary for his presentation and to URS for hosting
us once again. Further discussion followed over an excellent curry
accompanied by live music. This was the first Midlands Branch
meeting to be available as a webinar, and the 30 or so attendees
were joined by a further nine participants on the web. 0

North West Branch reports
By Michael Latinga and Dave Logan

Reverberation time and speech intelligi-
ility in a reverberant conferencmg facility

North West branch held its AGM on a cold evening in
November at BDP in Manchester. Following the Chairman’s
report, delivered with characteristic conviviality by Peter Sacre

(AEC), something ofa changing of the guard took place. Peter,
having acted as Chairman for more years than he would care to
admit, announced his stepping back. Also stepping down as
another similarly longstanding/suffering committee member
was Paul Michel,who retired as Secretary. Elections were then
held, with Michael Hewett [AECOM) chosen as Chairman and

Michael Lotinga as Secretary. The branch also welcomed new
committee members Keith Vickers (Brfiel 8t Kjeer) and David
Terry (Atkins). Under extreme duress, Peter Sacre graciously
agreed to continue as a backbench member of the committee.
The branch held five meetings in 2013 with an average atten—
dance of 28.

After the AGM, Derek McGlaughlin (Acoustix) presented a
study submitted as a project for the IDA Diploma: a summary
was given of the investigative work carried out to determine
appropriate acoustic treatment to promote intelligible speech
in the teleconferencing facilities ofa major blue chip company,
and a discussion on the constraints and challenges imposed by
these types ofrooms ensued.

The branch extends its grateful thanks to Derek, to BDP for

providing hospitality, and to Peter Sacre and Paul Michel for
tireless and capable stewardship ofthe branch.

Designing tranquil spaces
In lanuary Professor Greg Watts from the Bradford Centre for
Sustainable Environments, University of Bradford, spoke about
the concept of tranquility and the techniques that can be used
to design or improve the tranquility of spaces.

Such spaces are important as they provide a restorative
environment for people to unwind from the stresses and
strains of everyday life, a fact recognised by the London
Health Commission. In addition, Ulrich in 1984 demonstrated
much faster recovery rates and lower requirements for pain
relief for surgical patients who had recovered in rooms looking
out over anatural scene than those whose View was a brick
building wall.

Changes in blood flow through the brain can be observed
using fMRI [functional magnetic resonance imaging) and
experiments have shown that the brain processes similar
sound signals differently when there is also a visual stimulus to
accompany the sound.

The perceived tranquility of a place seems to be affected by
three main factors, namely the soundscape, the landscape and
moderating factors. The more “natural” the features then the
less likely it is to be rated as negative, e.g. waves breaking onto
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a beach may lead to relatively high sound levels but the area
would still be rated as tranquil.

For tranquility research studies, video clips were obtained
using binaural recording over a wide range of rural, urban and
city landscapes. Subjects watched the replays in an anechoic
chamber equipped with headphones and a large plasma screen
and gave each a tranquility rating (TR) using a 1-10 scale.
A model was developed showing the relationship between

acoustical and visual features, known as the Tranquility
Rating and Prediction Tool (TRAPT) and gave rise to the
following equation:

TR : 9.68 + 0.041 NCF— 0.146Lduy

where NCF is the percentage of natural and contextual
features and Lday is the predicted average daytime noise level
(0700 7 1900] from the major noise source (usually road traffic).

The value of NCF is obtained by overlaying a grid on a series
of contiguous photographs to give a 360 degree view.

Validation ofTRAPT was done at various locations by ques-
tionnaire and interview and good correlation was found
between predictions and actual ratings given. Greg has
suggested provisional guidelines with <5being unacceptable,
ranging to >8 being excellent. Values of 5.0 to 5.9 would be
considered just acceptable.

The model can be used to design tranquil spaces, or to assess
improvements to areas considered to have marginal tranquility,
as it could be argued that improvement to the most accessible
areas will bring the greatest benefit. The following would need
to be considered:
0 (a) reducing man-made noise,

- (b) increasing the percentage of natural and contextual features,
- (c) moderating factors.

Options could therefore include siting an area away from
noise sources, provision of suitable screening if appropriate,
provision of varied planting and natural materials, introducing
appropriate water features, ponds, ducks and birds and impor-
tantly, eliminating litter, graffiti and dirt.

One area where tranquil spaces are often lacking is in the
healthcare setting, which is ironic given the benefits known to
patients from earlier research. Consideration could be given to
appropriate wall art internally, to the views out from windows
and to treatment of external rest areas for patients or visitors. It
is important that both the Visual environment and soundscape
are complementary. The point was illustrated by slides showing
examples of poor and good spaces.

The meeting concluded with questions and answers on a
very interesting topic. Thanks to Greg for the presentation and
to BDP for their hospitality. a
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Recent mmdl not so recent devellopmemlis
in sound measurement instrumentation

ByJohn Shelton AcSaft and Svantek UK

Introduction
The 40th anniversary of the 10A is as good a time as any to

review what has happened in the instrumentation market

over the same period, and in particular, to the humble sound

level meter.
This article reviews the basic architecture, and looks at how

things have changed, often on the back of consumer elec-

tronics, and gives some pointers ofwhere we are headed in

the future.

The sound level meter
The basic layout of the sound level meter has not really

changed over the years — we’re simply trying to make an

objective and traceable measurement of the noise level, to

allow us to assess environmental noise impact or potential

damage to workers‘ hearing, for example.
The building blocks of our meter are shown in Figure 1.

The starting point is of course the microphone, which trans-

duces the acoustic pressure variation into a voltage analogue,

which we can feed into our electronic circuits. Typically, we use

a condenser type microphone, for its stability, linearity and

ease of calibration. We need to polarise the capacitor, typically

with 200 volts DC, and match its inconveniently high output

impedance into something we can drive down the line. This

requires specialised circuitry, taking the form of a dedicated

conditioning preamplifier which normally sits just behind the
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The root mean square or RMS detector does what it
says on the tin — backwards! Firstly, the waveform is squared,
making all the negative excursions positive, then this is
averaged to estimate the power in the signal, and finally the
square root is taken to get back to a number which is related to

a pressure level. The output of an RMS detector will fluctuate as
much as the input signal, so in order for us to conveniently
read the level on a meter, we need to ‘damp down’ these fluctu-
ations, so a time constant is applied, the choice of which will
depend on how muchvariation there is. We are of course
familiar with the old standardised time weightings Fast, Slow
and Impulse (more recently updated to just ‘F‘ and ‘8').

The Peak detector simply measures the maximum
excursion of the acoustic signal (either positive or negative)
and this might be useful for estimating damage potential from
the noise, such as from blasting or gun shots. The peak
detector will normally be used with a hold circuit to make the
level readable

The output of our detectors will be fed to a display, and
traditionally, this was a high quality moving coil dial, which
even did the decibel conversion to give a readout directly.

If we wanted to assess the noise level and not just the
sound level, then there would also be frequency weighting
circuits prior to the detector, A and C being the most popular,
and for analysis of the frequency makeup of the signal, there
may also be some filters, l/l octave or 113 octave being the
most common.

Finally, statistical analysis of the fluctuations of the noise
was starting to become interesting, for assessment of notional
background noise level for example, and this was achieved,
typically in the laboratory, by a fantastic array of equipment
attached to the output of the sound level meter. Again, all
realised in the analogue world (see Figure 2)

Forty yearsago, all this was achieved with highquality analog
circuitry from microphone right through to the display. The
classic example of this was the B & KType 2203, which was the
weapon of choice for the serious noise warrior. Built in a hernia-

inducing case, with all of the elements ofour circuit realised

with analogue switching, it remains today a great educational
tool to understand the science of sound measurement.
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The march of digitisation
No»one today could have overlooked the fact that everything is
going or has gone ‘digital'. The sound level meter was no
different, and the process started at the back end of the chain —

the display. By sampling the output of the detector, albeit at the
slow sample rates (—le) available at that time, the values

could be displayed with greater precision on a digital display,
to the nearest 0.1dB, and the limited dynamic range of the A/D
converters could be improved by doing the log conversion in
the detector before sampling.

Of course, the accuracy of the meter did not improve, but
0.1dB resolution was a lot more impressive! Some meters even
combined analog and digital displays, such as the rare B&K
2210 (Figure 3).

The next step was to sample the detector output at a higher
rate, which allowed some basic mathematics to be done, for

example calculating the average value of the signal over a time
period. At this time, the idea of the equivalent continuous
sound pressure level, or Leq, gained a foothold, and this was
easily estimated by sampling the output of a Fast time-
weighted detector. The first ‘integratingsound level meters’
had been born.

Similarly, the samples could also be used for the statistical
analysis, resulting in the breakthrough GEL-393 statistical inte-
grating sound level meter (Figure 4), which swept the board in
environmental health markets, despite having the user
interface from hell!

However, sampling the output of a time weighted detector
was always an estimate of the Leq, and as faster A/D converters
with adequate dynamic range became available, the Leq could

ml ) ) Acoustics Bulletin March/Apri12014

be calculated from the output of the mean-square detector
directly— as we should all now know, 'F’ time weighting has
nothing to do with Leq.

The new family of digital sound level meters now followed
the layout of Figure 5, with the output of the detector being
sampled at 256 Hz for example. Note that the statistics were
still sampled at a lower rate from the time weighted output,
and currently there is still no standardisation of the calculation
of statistical indices.

Also at this time, the concept of Short Leq emerged, where
the digital detector spat out Leq values over short periods,
commonly 125ms or shorter. This was ideal for the new idea of
datalogging, where complete measurements could be sampled
and stored to memory, for later display and processing on new-
fangled computers. In fact, memory in sound level meters is a
surprisingly new phenomenon — even in the early nineties,
portable devices like Psion Organisers and Epson computers
were being used to store sound level meter data!

in general, the weighting networks and filters were still
realised as analogue networks 7 a frequency analysis required
stepping through the filters one at a time, and hoping the
signal was the same at the end, or even still there!

The trend in SLM development by now had been a slow
increase in sampling rate, and dynamic range, and already,
digital consumer audio was upon us — the compact disc
emerging as early as 1982, with 16bit A/D converters and
44.1kHz sampling rates. The advent of low power digital signal
processing suddenly made it realistic to digitise the output of
the microphone preamplifier directly, and do the rest in Big
Sums. Not an easy task necessarily, as our sound level meter
still has to cover the complete range of human perception
both in level and frequency, but now we can calculate
weighting filters, 1/1 84 1/3 octaves, Leq and statistics
completely digitally. The idea of digital dynamic range was no
different to the old ways.

This simplifies our sound level meter down to Figure 6.
Coupled with vastly increased memory, A/D converter and a
DSP, almost anything is possible.

You could be forgiven for thinking that this makes sound
level meters really easy to make, and therefore the price should
drop dramatically. This is not wholly untrue, but there is still a
huge skill in signal processing development, especially for our
applications, and engineers who used to dabble in LCR circuit
design have largely been replaced by firmware engineers, who
still cost money for what is a small market compared to CD
players. But price-wise, in the early 805, an integrating type 1
sound level meter, with no memory, cost around £1,800. Today,
a completely digital Class 1 sound level meter (Figure 7) with
gigabytes of memory will cost around £1,200. A saving, yes, but
not dramatic even allowing for inflation.

Completely digital?
Part of the reason sound level meters are relatively expensive,
apart from the size of the market and development costs,
is the microphone — the last analog bastion in the measure-
ment chain.

Since precision sound level measurements began, the

condenser microphone (Figure 8) has been the gold standard,
the 1/2” capsule providing the best compromise in dynamic
range and frequency range. Manufactured by a select few
companies, the price of such capsules can be anywhere
from £400 to over £1,000, a large chunk of the sound level

meter budget.
However, for other much larger markets, such as hearing

aids, telephones etc, a digital revolution has been happening
in microphone development. The use of MEMS (micro electro
mechanical systems) or micro»machined silicon transducers is

now well established — the mobile phone in your pocket
probably has not one, but several MEMS microphones built-in.
These are used also for advanced noise cancellation, to make

your phone call that much clearer both ends. I315!)
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MEMS microphones (Figure 9) are still based on the
capacitor principle, but the capacitor is machined on to a tiny
silicon wafer, which is packaged into a more manageable pot

which can be directly soldered onto the circuit board. In some
recent cases, the A/D converter can even be built in to the

silicon, making what is effectively a digital microphone. MEMS
microphones are also incredibly rugged, and of course, the low
price of a few dollars is a real advantage.

Can these be used for measuring sound? The answer to that
lies in the international standards that govern sound level
meter performance, and right now, MEMS microphone
performance falls short of those requirements. But already,
there is a place for them — noise dosemeters (Figure 10) now
employ MEMS techniques, as well asspecialised techniques
such as MIRE for in‘ear measurements.
A recent project at NPL proved that a MEMS microphone

meeting Class 1 tolerances is possible, so it is only a matter of
time for many applications. This will undoubtedly reduce the
size and price of sound level meters still further.
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Consumer sound level meters?
Another trend in the market, now that everything can be done
with an A/D converter and a DSP, is the rise of the App. Using
the life support system of the sinartplione (which already has
MEMS microphones and DSP to burn), software applications

are appearing which turn your phone into a sound level
meter (Figure 1 1). Specialised extension microphones are
also available to improve the acoustics and performance.
Some even claim to meet sound level meter standards.
Ironically, a few of these even have‘retro’ analogue displays 7
a real full—circle!

As with PC-based sound level meters 20 years ago, we
should still be sure that standards are met, and demonstrably
so, so where dothese apps fit in? The spectrum analyser apps
for example are very good at finding the frequency of an
audible tone, but when it comes to measuring the level, this is

often only achieved accurately over a limited dynamic range.
Also bear in mind that the electromagnetic environment
inside a mobile phone is particularly hostile to low level
noise measurements.

It’s unlikely thatApple, Google, RIM and the like will ever go
into the sound level meter market - it's just too small and
specialised. Also, producing a new model or operating system
every year will obsolete our phone-based instrument too
quickly, but the traditional manufacturers can feed off the
crumbs left behind A a Class 1 sound level meter with a MEMS
microphone is not far off.

#LL.

MIRE (Measurements In Real Ear)

Summary
This article has, I hope, given an overview of sound level meter
development over the last few decades, highlighting the move
from analogue to digital, and consequent increase in value for
money. Of course, the same progress applies to vibration
meters, spectrum analysers and all manner of sound and
vibration instrumentation — 20 years ago, a PC-based spectrum
analyser was rocket science — now it‘s commonplace.

Where will it end? In my view, sound measurements will

become even more integrated to the internet 7 maybe one day
our digital MEMS microphone will connect directly to the
Cloud, and our noise report will be written before we even get
back to the office, along with weather, photos, GPS, maps. Plug
your microphone into your Googleglasses?

One thing‘s for sure, the Measurement & Instrumentation
Group at the IOA will keep abreast of developments, and make
sure the membership is kept informed about best practice!

Iohn Shelton has been in the sound & vibration instrumenta-
tion business for over 30 years, and this year celebrates 20 years of
AcSoft Ltd, pioneers ofPC—based instrumentation. A member of
the IOA, he is afounder member afthe M&I Group and sits on
several committees relating to sound & vibration measurement. a
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Licensing noise conirois in 2014 - the Live
Music Act: one strike (and you are in!
By Peter Rogers FIOA, Partner ofThe English Cogger Partnership

garden of your local pub? Under the proposed amendments
to the Live Music Act 2011 if there are under 500 people

there it could happen at least once.

Could the picture opposite be a future scene in the beer

Background
The noise from venues, and their patrons, has long been a
problem for local authorities and the residents living near them
over the years, The challenge for acousticians in their dealings is
what test should be applied for regular, live, entertainment. This is
a conflict created by society, where tolerance and balance are
required to achieve a workable result

In the past music noise was generally treated simply as another
source of noise, which Environmental Health could investigate for
statutory nuisance, under Section 79 of the Environmental

Protection Act 1990, Inaudibility conditions were commonplace in
public entertainment licences across the land and, to some extent,

they still are. This is despite being discredited more recently by
case law such as the Development Retail Ltd v East Hampshire
Magistrates 2011 (known as the Marina Café, Southsea case), in

which the inaudibility condition was thought “so vague as to be
unenforceable". The licensing regime was reformed in 2003 and
amplified music became included as a licensable activity in the
Licensing Act 2003. One of the acts key licensing objectives is for
premises to promote the “prevention ofpublic nuisance", as
redefined by section 2.19 of the Section 182 Guidance [to be found
in full at www.g0v.uk). This could include a “low-level nuisance
perhaps aflecring a few people living locally’. Whilst this outcome
remains unclear, it is generally now supported by case law (The
Hope and Glory PH Ltd. v City ofWestminster Magistrates’ case in
2009), and taken to mean something more than simply a private
nuisance, but not necessarily awidely spread disturbance The
remedy, should an objective of the act be breached, is that the
local authority carry out a review of the licence, with the ability to
add conditions if appropriate, and with the ultimate sanction
being its removal.

As a result of the coalition government's desire to go further
with deregulation and to cut back on red tape, the Live Music Act
was born in 2011. It was championed by the trade, and coincided
with the desire to bring live music back into small venues [like
pubs) to provide a much needed boost during austere times. The
Live Music Act amends Schedule 1 of the Licensing Act by adding
paragraphs 12A to 12C, which provide licensed venues and work-
places with an exemption from amplified and unamplified live
music being classified as a licensable activity under certain
circumstances, and any relevant conditions that may be attached
to the licence are suspended

This article looks at the details being proposed for upcoming
amendment to the Live Music Act in 2014 and the problems that
this may bring residents, acousticians and local authority environ-
mental health departments in the year ahead.

The Live Music Act 201 1
These are the summarised current circumstances which must

apply to qualify for exemption to Schedule 1 of the Licensing Act
2003:
' The live music is unamplified and takes place between 8am and 11pm.
- The live music is amplified but takes place in an audience of no
more than 200 people between 8am and 11pm.

Providing venues keep their nose clean and keep track of the
opening times and attendance numbers, they will therefore be 

permitted to continue unrestrained by conditions, unless a review
is called for by either the police, residents or local authority
officers. If the review is upheld and it is shown that the Licensing
Act objectives have not been satisfied [i.e. the prevention of public
nuisance has not been promoted) then the venue will lose its

exemptions and any pre—existing conditions will again apply This
is what I call the one strike and you are into the Licensing Act.

A useful summary of the some of the other key points for the
current requirements can be found on the Institute of Licensing
website [www.instituteoflicensing.org].

Whilst sceptics might reasonably expect that the act would
likely result ina rocketing number of instances when reviews are
called, this has not yet happened. This may be because local
authorities are keeping quiet about the option available to venues,
or simply that smaller venues have not yet discovered it. Perhaps
the venues might not conceivably want to take the risk with their
licence. Only time Will tell, as the first Live Music Act reviews are
beginning to emerge.

This does not affect the array of other regulatory tools to
control noise, which include:

° Environmental Protection Act 1990 — covering statutory nuisance
0 Noise and Statutory Nuisance Act 1992 — dealing with statutory

noise nuisance in the street
- Noise Act 1996 (amended 2003) — defining excessive music noise
from licensed premises

- Anti-Social Behaviour Act 2003 (Part 6) — public nuisance dealt

by closure orders.

Proposed Live Music Act changes 2014
The government department responsible (DCMS) has consulted
on amending the Live Music Act, with 1,350 responses received.
The consultation closed in August 2013. As a result, the following
deregulation changes are considered likely to emerge when they
are expected to be announced in April 2014, and in summary are
thought likely by solicitors involved in the authoring to include
the following:
‘ Live amplified music for an audience up to 500 people in

licensed premises and workplaces [including in gardens within
the red line of the premises plans)

- Permitted hours for live amplified music remain unchanged at
between 8am and 1 1pm

' Recorded music exemption for audience up to 500 people
where that music is a focal point of the entertainment (i.e.

performing DJs)

0 Unamplified music between the above times. mu

Acoustics Bulletin March/Apr112014 ( m) 



  

mIt is only the conditions relating to either live music or
recorded music that will be suspended, and not ones that might
mention doors or windows being closed, unless it can specifically
be linked to live or recorded music.

Paragraph 15.22 of the supporting guidance encourages local
authorities to remove conditions that relate to these exceptions,

unless sufficiently serious or specific concerns remain. Therefore
there is an opportunity to wash away any previous conditions that
are outdated (i.e. inaudibility conditions) and provide venues with
a fresh start. This clearly will apply to many licences and venues,
and a wave of variations applications might result.

The challen es of the changes and current
regimes 100 rig to the future

The proposed changes raise a number of issues for acousticians
to be aware of, including:
0 The Live Music Act may encourage more venues to hold events

that might not be suited to them in the first instance, running
risks of an increase in number of reviews and also nuisance
cases just at the time when many local authorities are experi-
encing a resource crunch

I Places a potential burden of the tolerance of residents, reliant
on reactive measures to resolve problems that would not have
otherwise been permitted to occur in the first place.

- This approach does not consider residents well-being, but is
aimed at only avoiding the problem becoming so widespread as
to be a public nuisance under the Licensing Act. There is a risk
then of further erosion of quality of life, rather than its protec-
tion and a worsening reputation for licensed premises in society

- Venues that are not licensed under the Licensing Act 2003
cannot be called to review as a sanction, and enforcement

action will be needed to deal with incidents.
- The Noise Act has been hardly used, but does apply as a remedy
and test for what is "excessive noise". It is worth using this as an
upper benchmark in assessments.

For acousticians it may be time to rethink how we can help
define this test through use of objective measures as part of the
process; but also better integrated approaches from the outset
for designing vibrant areas that work for those using them and
living nearby.

Further research is also long overdue to help us get a better
understanding on the effects of frequently occurring music noise,
what acceptable noise levels might be, and if they could be
similar to those for infrequent events. The research done to
underpin the Noise Act, commissioned by Defra in 2006, focused

on infrequent music events. It is available in the archive of the
Defra Website in the 2006 section, entitled the Noise from Pubs
and Clubs: Phase II.

Acousticians have a role to assist society with this puzzle of
how to define thresholds that aim to protect quality of life. as
WHO levels are not appropriate to apply in these cases. As
people move closer to established venues that are struggling to
survive, I can conceivably see beer gardens or car parks that fall
within the licensable areas being used as outdoor venues for live
music one night only. However, I doubt that residents will
tolerate that for long before we see complaints and a review being
called. Either way the Live Music Act exceptions leave me
expecting plentyof reviews in 2014, and potentially even a Noise
Act resurgence.

Peter Rogers spentfive years within local authority before
becoming a consultant Over thefollowing 15 years there have been
many examples of licensing noise management and involvement in
defining cases to support his experience. Currently his role as
Chairman of the Southern Branch and the newlyformed
Sustainable Design Task Force means that Peter is keen to work
with others in moving intelligent and informed licensing controls
around noise forward. An event is planned by the Southern Branch
to discuss this topic and review the year in November 2014. a

Poor restaurant acoustics 'recipe for
misery' as diners struggle to hear
oor acoustics are making dining out amisery in many
restaurants, according to a new investigation.
More than 80 per cent of respondents to a survey by natural

acoustics company The Woolly Shepherd said that on a recent visit
to a restaurant the acoustics were so bad they could not hear
properly. However, 90 per cent said they would return if the
acoustics improved.

Director Tim Simmons said: “What is interesting is that
although most people chose to leave, complain or not return
because of the noise, only 18 per cent actually complained to the
management and 20 per cent did not complain at all."

This meant, he said, that large numbers of people were not

returning to restaurants because of poor acoustics — and the
industry was doing little about it.

The survey, which was carried out with Quiet Mark and the Noise

Abatement Society, had responses from more than 4,000 people.
Mr Simmons added: “We regularly receive suggestions from the

public as to restaurants where they badly need acoustic absorp-
tion. But whenever we call the venue ourselves, they deny they
have a problem at all or claim it’s not a high priority.

"A full 97 per cent of people surveyed expressed negative
feelings such as disappointment, anger and frustration towards
the restaurant concerned.

"Unlike a lack of cleanliness or surly service, excessive reverber-

ation is not visible or well understood, so it can go overlooked.

“The current trend away from curtains and carpets and towards
hard surfaces that reflect sound is certainly part of the problem.

) ) ) Acoustics Bulletin March/Apri12014

We also have to realise that our population is ageing and more
older people are continuing to eat out." a
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Iohn Connell —
anti-noise
campaigner
extraordinaire
By MikeGoldsmith

In his second of two reports looking at the activities of
prominent anti-noise nuisance campaigners, Mike
Goldsmith focuses on the period from 1945 onwards and in
particular the efforts of one man who did so much to change
UK government attitudes to the problem of noise

ties were slow to resume. This may be because, at least in the
UK and USA, rather more compliant societies had been

engendered by the dominance of military authority during the
conflict, but whatever the reason there was little complaint, even
though there was increasingly plenty to complain about. Perhaps
the greatest difference in terms of noise sources before and after
the war was the aeroplane. The war hadseen enormous increases
in numbers of aircraft in many countries, most of which were now
lying idle — but not for long. Entrepreneurs saw the opportunity
and the era of leisure travel by plane began. A period of rapid
growth followed as more and more planes took to the skies. And of
course more planes meant more noise.

Numbers of the "air—minded", as they were sometimes called,
grew steadily with rising prosperity and noise regulation lagged far
behind. By 1958 aircraft noise was an unregulated blight and in
the UK, Heathrow airport (then called London airport) was a
particular black spot, being situated in a densely populated area.
The launch of the first transatlantic jct service in October ofthat
year significantly worsened the situation. Not only did it halve the
transit time between New York and London. it doubled the
numbers of seats available too. Prices fell, demand boomed and
the skies roared.

The new "jetliners" were not only larger and more powerful
than their predecessors, the noise they made was intrinsically
worse too, being pitched closer to peak human hearing sensitivi-
ties than that of propeller planes. This sudden worsening in
quality of aircraft noise combined with its rapid increase in
amount was enough to break the silence of the post-war popula-
tions of the USA and the UK alike.

However, in the UK at that time, it was not obvious to whom

one should complain about noise: most unfortunately, the Noise
Abatement League had closed due to lack of funding just a few
years earlier. Consequently, many people whose lives were
blighted by aircraft noise adopted the traditional method of
venting spleen, by writing letters to the papers. As the summer of
1959 got hotter, aircraft flew lower, and more windows were
opened, the number of these letters grew, and one reader decided
to do something to help.

London businessman John Conneli lost no time in setting up a
new organisation to replace the defunct League, and the first action
of the Noise Abatement Society was to gauge the problem. Connell
placed notices in several newspapers asking anyone concerned
about noise to write to him, He received more than 3,000 replies,
and launched the Society on its first campaign as a result.

1959 was an election year, so Connell wrote to the parliamen-
tary candidates (all 1,564 of them), asking them to support new
anti-noise legislation. All but three did, leading directly to the
passing of the Noise AbatementAct the following year, which
defined noise as a statutory nuisance.

Connell was clear just how vital it was to interest the media in
his mission, and his next action was an excellent example. As
Minister for Aviation, Duncan Sandys (later Baron Duncan-Sandys)

Following the Second World War, organised anti-noise activi—
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John Connell launches another campaign

had recently permitted night flights from Heathrow. On behalf of
all the people now being woken at unearthly hours, Connell turned
up on Sandys' doorsteps at just such a time: 2am, armed with a
sound level meter and accompanied by the Press. As a result, the
pyjama~clad Sandys was briefly infamous, and so was his decidedly
unhelpful response: that noise was an inescapable fact of modern

life. Presumably to avoid further bad publicity, government minds
changed rapidly and night flights were shortly banned.

Like anti-noise campaigner Julia Rice in the US in the early part
of the 20m century, Connell's successes against his first targets
encouraged him to broaden his attack on noise and he went on to
score several other Victories. in particular by encouraging the
replacement of metal milk-crates and dustbin-lids by plastic and
rubber versions. Consequently, many thousands of citizens were
at last able to sleep through early morning deliveries of milk (then
almost ubiquitous) and collections of rubbish. His approach in
such cases was simple: having come up with a good idea, persist.
As he said in 1967,"Aulllorilies lake the line ul'least resistance. lf

complaints are incessant they will usually rouse themselves out of
their torpor and do something about it‘ ". Connell became
something of a celebrity, frequently appearing on the radio, where
he was often introduced as "the noise man”, (perhaps it's no
coincidence that Iohn Logic Baird was frequently being referred to
as "the television man“ at about this time).

Thanks in no small part to the work ofConnell and the Society,
the government became convinced of the seriousness of the noise
problem and set up the Wilson Committee to carry out a thore
oughgoing investigation. The Committee's report, published in
1963, was a landmark in terms of scope, quality and influence.
And the Noise Abatement Society still thrives today, still practising
one of Connell's key guidelines: don't tell people what not to do.
help them to do it quieter.

The campaigns of Charles Babbage, Julia Rice (see Acoustics
Bulletin September-October 2013) and John Connell were all aided
by the wide-ranging skills, determination, and hard work of their
proponents, and they shared other approaches too, All a



 

a recognised the importance of objective measurement of the
problem, all fought for the passing of clear and powerful anti-
noise laws and all formed societies or engaged groups of influen-
tial supporters. And, crucially perhaps, they were all happy to act
as figureheads for their cause: Babbage's image was often to be
seen in the pages of Punch, Rice travelled widely to publicise her

work, and Connell appeared in several Noise Abatement Society
posters. This last factor is perhaps the one most lacking in noise
campaigns today: what is needed is a recognisable figure,
someone identified as knowledgeable, trustworthy and under-
standable. In the let century, such figures are key, especially
since it is no longer adequate to caption someone "government
expert“ or "eminent scientist" if an important message is to be

Community views
embedded in
noise maps

level mapping by including data on residents’ perception

and value of different sounds. Thisconsideration of the

experiences of residents in this way could lead to more effective
policy implementation

This study focuses on the medium~sized cities ofVolos and

Larissa in central Greece. To supplement the existing noise level

maps, the researchers interviewed approximately 15% of residents

in five districts to understand their personal perceptions of noise

Researchers in Greece have added a new dimension to noise

NoiseMap fisf

given — neither trust nor interest will automatically follow. What
both media and its increasingly glancing audiences want is
someone who is persuasive, recognisable, and entertaining too: a
noise pioneer for the 21st century.

Dr Mike Goldsmith is a science writer and freelance acaustician;

his history ofnoise, Discord, is published by Oxford University

Press. 0

References
1, The Catholic Herald, 25th August 1967, page 2.
2. James Elliott, Noise Abatement Society, personal communica-

tion, 15th March 2013.

levels and how sounds affect the character of their area.
From this data, researchers produced maps of the different

types of perceived sounds (eg. traffic, children playing, barking
dogs, church bells) with an indication of their perceived level and
whether they were judged to be pleasant or unpleasant. They also
produced a sound identity rnap, colour coding the different sound
character of the districts, for example, harbour-side, natural,

intense city or village-like.
These three types of map, in turn, provided different forms of

action plan for noise management, Plans for managing the actual
measured noise levels included actions such as erecting noise
barriers and reducing or diverting traffic. For example, in three
districts near a ring road, noise barriers, combined with round-

abouts to slow the traffic and improvements in public transport,
were proposed. In central districts, plans suggested building traffic
islets, roundabouts and bicycle lanes.

Plans for residents’ experience involved managing activities in
the district to enable a more positive experience and to III!)
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address sounds considered aggravating, for example, by
dealing quickly with noise complaints. Such plans also proposed

establishing playgrounds, vegetation, bicycle tracks and leisure

centres in outer districts; while in inner city districts, cultural

events, shopping activities and green spaces were proposed.

Plans based on sound identity maps aimed to enhance sounds

that contributed to the perceived identity or character of an area,

such as improving the clarity of church bells in a village-like area,
while diminishing sounds that conflicted with this identity such as
traffic. These strategies proposed community gardens, public

Marine pile-driving
'harms marine liie'

porpoises, researchers in Germany have found.
Manmade marine noise has been found to have negative

effects on some species, such as cetaceans (whales, dolphins, and

porpoises), including hearing damage and displacement.
Germany has only one resident cetacean, the harbour porpoise,

a species considered particularly vulnerable to disturbance, injury
or death from human activity Marine noise is one of these distur-
bances, potentially capable of damaging hearing and driving away

prey species that harbour porpoises feed upon.
Researchers used a combination of aerial surveys and static

acoustic monitoring (SAM), a device which logs harbour porpoise
echolocation clicks, to determine the effects of turbine pile—
driving noise on the porpoises.

Aerial surveys, in an area of 10,900 kmz, were conducted before,

during and after turbine installation between August 2008 and
October 2010. SAM data were collected every three months from

12 sites between August 2008 and November 2011. Aerial surveys
revealed major differences in harbour porpoise distribution before
and during turbine construction. During construction, the

porpoises appeared to be avoiding the area. SAM results agreed
with aerial survey results, with significantly fewer porpoises
detected within 10 kilometres of the pile-driving activity, particu-
larly during longer construction periods. More porpoises were
detected at 25 and 50 kilometres from the construction site during

pile-driving activity.
The results show a substantial avoidance reaction to pile-

Offshore wind farm construction noise can displace harbour

    

clocks and sound sculptures (works of art that produce sound) for

the outer districts while the inner city would benefit from
fountains and promenade paths.

Providing these additional and more subjective dimensions to
noise maps and action plans considers the residents’ experiences,
as well ascultural and aesthetic values. This embeds community
consultation within these.

This report is based on one that first appeared in Sciencefnr
EnvironmentPoliLy published by the European Commission. a

driving, suggesting that noise is, at least, unpleasant for harbour
porpoises. However, the researchers are unable to assess the level
of harm that may result from noise and displacement, both in

terms of physical damage to those animals closest to the pile-
driving site, and longeterm population effects caused by habitat
displacement during construction. They suggest that some noise-
blocking technologies, such as "air bubble curtains" and “hydro
sound dampers" (curtains made of foam or balloons], could be
used to reduce habitat displacement during pile-driving.

The authority responsible for licensing offshore wind farms in
the German EEZ (Exclusive Economic Zone), the Federal Maritime

and Hydrographic Agency, has set a threshold for pile-driving
noise, based on advice given by the Federal Environmental Agency.

Each offshore wind farm project is obliged to carry out an envi-
ronmental impact study, in which the possible effects of noise
emissions on the marine environment are described and assessed.
Under the conditions of the licence, during the installation of

offshore wind turbines, the sound exposure level (SEL) must not

exceed 160dB (rel mPa) outside a 750 m radius. During noisy
work, such as pile-driving, regular measurements of waterborne

sound have to be taken,
As EU countries increasingly invest in renewable energy

resources, these results may be important for discussions of regu-
lations and policies concerning the construction of offshore wind
farms. Following the 201 1 Fukushima nuclear power plant catas-
trophe, Germany increased its focus on renewable energies
further, with plannedexpansion of offshore wind power to provide
up to 25GW by 2030. Denmark, the Netherlands, Belgium and the
UK also have a large number of offshore wind farms planned or
already in operation.

This report is based on one that first appeared in Sciencefor
EnuiranmentPolicy published by the European Commission. a
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Back to the future — part 1
By Stuart Dryden FIOA ofRupert Taylor

This technical contribution is an expanded version of a pres-
entation given at the Royal Society in October 2013 as part of
the conference ‘The Wilson Report — 50years on’

Background
In January 2012 Defra commissioned a research project from
Rupert Taylor to cam! out ‘An investigation into the effect of
historic noise policy interventions' to cover the period from about
1960. This research formed the first part of Defra’s consideration of
the implications for noise policy of possible changes in the
acoustic environment over the next 50 years‘.

In the brief for the research project Defra proposed eight topics

for consideration one of which was aircraft noise. The project's
findings on aircraft noise are reported in a separate technical
contribution in the Bulletin which places it in the context of a
wider consideration of changes in the operating environment for
aircraft over the past 50 years.

This paper describes the overall project and reports the findings

in respect of the other topics studied. The complete Final Report
and the six annexes can be downloaded from the Defra website.

Outline of the research
The aim of this research was to examine the effectiveness ofa
number of policy measures in reducing the impact of the noise
problem that they were intended to address in order to determine

what lessons could be learnt for the design and implementation of
noise policy in the future.

The project was in three phases. First, the policies proposed by
Defra were examined and a review was undertaken of information
that could be used to evaluate their effects; the policies selected
for investigation were then evaluated in phase two. In the final
phase, as part of the project reporting, conclusions were drawn
not only on the effectiveness of the policies, but also on moni—
toring the effects of policies in the future.

Phase one — policy selection
The Noise Policy Statement for England defines and applies to

three categories of noise — environmental noise (i.e. from

transport), neighbour noise (i.e. from occupiers of houses and

flats], and neighbourhood noise (e.g. from premises used for
industrial or leisure purposes).

The policies on the initial list selected by Defra were chosen by

considering how widespread and/or severe a problem the noise
sources represented were believed to cause and to ensure that
examples of measures that addressed all the three categories of
noise defined in the NPSE were included. The initial list of policies
is shovm in Table 1,

To address this range of topics the following project team was
assembled: Philip Dunbavin (ANC/Robust Details Ltd), Lisa Lavia

(Noise Abatement Society), Howard Price and Kim Willis
(Chartered Institute of Environmental Health), Mary Stevens

(formerly of EPUK), and Gary Timmins (BRE).

Evidence of the effects of the measures was sought from a wide
variety of sources including, Government (Departments,
Parliamentary proceedings, inquiries), research bodies (e.g. the

Transport Research Laboratory and the Building Research

Establishment), and organisations with a particular interest in
noise policy and its effects (the Chartered Institute of

Environmental Health, the Noise Abatement Society, and
Environmental Protection UK).

The acquisition ofdata that would enable the effect of polices
to be determined proved to be particularly difficult for some
topics and as a result of the review the following topics were not
taken forward to the evaluation phase: P624 (Planning and Noise),

the Noise Insulation Regulations, and the implementation of the

 

Environmental Impact Regulations. Furthermore, the scope of the
investigation of Codes of Practice was restricted to Considering
B85228 (the code covering construction and demolition sites) as
part of a review of the control ofconstruction noise.

It is instructive to consider briefly the reasons for excluding
some of these policies.

PPG 24 had a similar scope to Circular 10/73 which it replaced
but added more sources of noise including railways, mineral

workings, and sport/ leisure activities. A topic that became more
developed in PPGZ4 was guidance on noise levels and new
housing and this was therefore considered as a focus for this
study, To investigate the effectiveness of this aspect of PG24
evidence would be required on conditions imposed on planning
consents; data on applications refused on noise grounds either by
the local planning authority (LPA), and refused or granted on
appeal would also be useful.

The majority of planning applications are determined by the
LPA and although the consent and any conditions imposed are in
the public domain there is no centralised location or index of
planning consents with the corresponding conditions granted by
them. DCLG collects and publishes data on the number of
permanent dwellings completed annually and also for the number
of planning applications for major housing developments received
and granted each year. (Note that a major housing development is
defined one for more than 10 houses; no further breakdown by the
number of dwellings is made).

Appeals are processed by the Planning Inspectorate (PINS)
whose annual statistics report includes the numbers of appeals in
respect of major housing developments that were received.
decided, and allowed. PINS also holds copies of the Decision
Letters for planning appeals which will outline the points put by
the parties, the Inspector’s analysis and assessment, and list any
conditions imposed ifthe appeal was granted, It is possible to
search for and download some decision letters from 2000 onwards
by application category (elg. major housing development) but
there is no online search facility by topic (eg. noise). Earlier
decision letters are not searcliable.
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Consequently, it was not considered feasible to obtain
sufficient data to evaluate the effect of this specific policy measure
either on a statistical basis or at a detailed level.

The ‘EIA‘ directive has resulted in many studies of the effects of a
range of environmental topics from proposed developments of

various kinds, including noise. A 2011 IEMA study reported that
92% of the sample of 100 Environmental Statements (1555) from

2010 reviewed for that study included a chapter on noise. The noise

topic was ' joint first' with ecology whereas air quality (79%) was in
eighth position. Thus, there is the potential for the 'EIA’ policy to
have had a major effect on noise from developments within its
ambit. However, although there are important collections of 1385
(e.g. at [EMA and at some universities) there is no central record of

them. Moreover, applications for development that require an ES
can be granted by the LPA and so do not inevitably lead to an
appeal and reference to PINS. Thus much the same problems as
regards the availability of data for research apply to this topic as
those outlined above in relation to planning in general.

This phase showed that the collection and retention of noise-
related data over the 50»year period of the study was highly
variable and even systems specifically set up to collect data to
assist in the assessment of policy was incomplete. Consequently
one of the main challenges of the project was to identify data
collected for other purposes from which information relevant to
the study could be deduced or extracted. Thus, even for those
topics which were taken forward to the evaluation phase,

obtaining suitable data sometimes required somewhat tortuous
analysis and resorting to unusual sources of supply as will be
explained in the following parts of this contribution.

Phases two and three — evaluation of policy
effects and conclusions
Investigation of the five policies selected for this phase2 yielded
quantitative results for aircraft noise, road traffic noise, and

bui ding regulations. Although extensive analysis was undertaken
on the effects of noise control legislation and the control of
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construction noise, it was generally not possible to identify quan-
titative effects for specific policies and only qualitative conclw
sions could be drawn. The analysis undertaken for each topic
[except for aircraft noise which is covered in a separate article)
and the conclusions are described below.

Road traffic
Evaluation — road traffic
Question to be answered: Has the reduction in noise emission
from road vehicles led to lower roadside noise levels?

During the period studied EC directives have set ever reducing
values for the ‘pass-by' noise emitted from vehicles: the absolute
levels and the successive reductions depend on the kind of vehicle.

However, the overall aim of the directives is to reduce noise

from traffic, not just vehicles. so what is of interest is the effect of

those reducing limits on ‘roadside’ noise levels. It is therefore
necessary to consider how the policy affects noise from a stream
of traffic. A stream of traffic consistsof a flow ofvehicles of
different kinds each of which contributes to the overall noise level
at the roadside. If the noise contribution of each type ofvehicle is
known they can be combined to determine the overall noise level
from tlte stream. The first stepis therefore to classify the traffic
into different types of vehicle for which the noise emissions can be
determined. To determine the noise emission ofa specific type of
vehicle it is then necessary to determine the flow (e.g. vehicles per
hour) for that vehicle category and to have a method for
predicting the noise level based on the flow and adjusting the
noise level to take account ofthe changes in the noise limit for
that type of vehicle.

In England the standard method for calculating the noise level
from a stream of traffic (CRTN‘) uses only two vehicle categories
and does not provide a means for adjusting the noise level to take
account of the reductions in the EC limits for individual vehicle
types. Since CRTN was not suitable the calculation method adopted
was based on that set out in t e 1978 Noise Advisory Council (NAC)
Report ‘A Guide to Measurement and Prediction of the Equivalent I)
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(Iontinuous Sound Level I.et|“. 'l‘he NAC method predicts the
'single event noiseexposure level' [11“) for the pass»by ofa single,

vehicle fot different types of vehicle and different vehicle speeds.

Using this approach. if the ntttnber of vehicles of a given type

passing per hour is known. tlte average hourly noise level (LN) the
stream produces can be easily calculated.

llowever, itt order to determine the traffic noise from a stream

of different vehicle types the kind of road mttst also be considered
because the relative proportion of vehicle types varies c.g. between
motorways and Biroads. Fortunately the [MT collects traffic

llou /census data vvhiclt is ust to estimate each year the annual

ntiinber of vehicle tniles travelled by different types of vehicle on

different classes ofroad and s , in principle, annual llow data by

vehicle type and road cl; ‘s are available (see Figure 11.
Another important factor that needs to be taken into account

in determining the 'roadside’ noise level from a stream of traffic

fora specific type of vehicle is that the EC limits are not applied

retrospective Zonsequently, in a given year the vehicles in a

specific el _ will be tirade tip of examples that comply with

whatever the EC limit was when they were first registered plus

vehicles that comply with the limit current for that yearr From

1994 the Dfl" has published annual data on the ntitttber of vehicles

still registered for each vehicle type and so from that date the 'age

profile' in each year can be determined and from that a ‘weighted

noise level’ can be cal ‘ lated for the national 'ileet' for that type of

vehicle based on the EC limits that applied in preceding years. For

the period before 1994 the age profiles for each type of vehicle

derived frotn the dataset described above, were usedto estimate

the rate ofde " i of vehicle ttse (by type) and that was applied to a

further DfT dataset of vehicles of each type newly registered which
covers eaclty 'from 1954. Using that analysis the 'weighted

noise level' and the EC limits in each year from 1970 to 2010 are
shown for cars in liigurc 24

:\ further matter to be resolved before proceeding to calculate

the overall noise levels from the composite traffic streams was to
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reconcile the vehicle types used by the li the [Jfl' and the NAC:
this was complicated by the fact that the classifications used by

the lit' and the I)l'l' had each changed over the stud) period'. After

reviewing the, classifications three, main categories were used for
the study:
it ‘(It s' r i.e,fourrwbeelcd vehicles up to 1325 kg (so includes cats

and light vans)

[.ight goods vehicles tl.(l\’sl r i.e,. goods vehicles over 15

up to 3,51

3. lltiVs i.e. goods vehicles ove

 

  r; 5 kg and

 

The main stages in the above process are illustrated in the llow

chart in l-‘igure 3.

Analysis — road traffic
Over the study period the ntunber of vehicle miles travelled per

year 7 and hence the traffic flow 7has increased attd that is one of

several factors that have affected roadside noise levels in practice .
(Ialcttlations of roadside noise level were therefore carried out for

three scenarios; the 'actual' situation in which the predicted

roadside noise levels resulted from the effects ofthc policy and the
in ' 1sc in traffic flows, the estimated effect ofthe 'policy alone' 7
Le 1g the 1970 traffic flows and applying the effects of the
policy, and finally the‘no poli ase for which the effect of '
growth was included bttt noise level were held at the 1970 values.

The above analysis was carried otit for three classes of road for

the years in which an 1€C noise limit was set, with the change
shown relative to the base year (see Table 2). The results presented

in 'l‘ablc 2 use the higher EC limits for l lGVs hence the note 'Hth-
iii in the table. The table also shows that the results are for an
"Imperviotts' road surface; the type of road surface mtist be
specified because that also affects the roadside noise levels. The

speeds are the default values from CRTN for eaclt class of road.

In the case of motorways the table shows that the effect ofthe

‘policy alonc' tile, having removed the effect oftraffic
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growth) is a fall of 8 dBA. The increase in noise level
predicted in the absence of the policy (the 'no policy' line in Table
2) owing to increased traffic is 6 dB (corresponding to a quadru-
pling of the flow). The estimated overall (net) effect of the policy.
shown in the final column, is a fall of 2 dB from 1970 noise levels.
Equivalent analysis is shown for A~roads (on which there was less
traffic growth than occurred on motorways) and minor roads [on
which traffic growth was even lower). In both those cases the

overall (net) effect was 5 dB.

The data underlying Table 2 for motorways is plotted in Figure
4. In that figure the ‘actual’ line is the real-world combination of
the policy in operation and increasing traffic flows. The ‘policy
alone’ scenario isolates the effect of the policy itself by determining
the noise levels with the policy in operation but the traffic flows
fixed at their 1970 values i.e. what the effect would have been if
nothing else had changed. The third scenario — ‘no policy (1970
Limits)’) — is to test the effects of the policy not being in place but
the traffic flows increasing, by the amount they did in practice.

Conclusions — road traffic
The above estimates are based on DtT data for the number of
vehicles of different categories registered in each year and the
mileage covered by vehicles in those categories on different
classes of road, together with Di'l' data on the annual length of
road in each class in a given year. There is some uncertainty in the
Dfl‘ data because over thestudy period the vehicle taxation
classes have changed several times. The DfT has therefore issued
data for some past years using later classifications by redistrib—
uting vehicles between categories. There has also been a degree of
approximation in aligning the vehicle classification systems used
by the DfI'. the ECU and the NAC.

However. these factors do not afiect the principal finding which
is that the influence on roadside noise levels of changes to noise
limits for individual vehicle types is gradual because it is dependent
on newer vehicles replacing older ones and furthermore the overall
numbers and mileage of vehicles have increased over time.

Control of construction noise
Evaluation — control of construction noise
Question to be answered: Did BS 5228 help reduce complaints
from construction noise?

Although the Noise Abatement Act 1960 provided powers for
LAs to take action in respect of noise nuisance including that from
construction sites it was following theVlnlson Committee proposals
that a special regime should beprovide for this source ofnoise that

Normalised lo 1971: 0 dB
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the current provisions were devised. The relevant provisions were
introduced in the Control of Pollution Act 1974 (CoPA) which

enabled the LA to serve a notice to control construction and demo-
lition works (Section 60) and also enable a person intending to
carry out constructionworks to apply to the LA for approval of
their proposed working methods and programme (Section 61)“.

CoPA also introduced power under which the Secretary of State
could approve Codes of Practice on particular aspects of noise and
in 1975 the British Standards Institute published a Code of
Practice on the control of noise from construction and demolition
sites (385228) which was then approved as a Code of Practice
under CoPAs.
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(IE! Analysis — control of construction noise
The annual CIEH survey of LAs referred to above (under noise control

legislation) has included questions specific to construction noise.
Over the period 1971 to 2008/9 nearly five million complaints

and 39,000 notices were served by LAs in respect of construction.
Although the CIEH survey is sent to all LAs, the number
responding varies from year to year and so these figures do not
represent a complete set of data. Furthermore, although notices
served by LAsunder $60 of CoPA are recorded, there is no similar

provision for LA consents under 861.

There are difficulties in analysing complaints to LAs about
construction noiseowing to the very wide range of construction
activities, kinds of plant and relationships with those affected
Despite annual variations, there is a clear long-term downward

trend in the proportion of total noise complaints reported to LAs
although there is also a clear upward trend in the numbers of
complaints about construction noise. This shows that, while

complaint numbers increased, they rose more slowly than for
other noise sources. Figure 5 shows the annual number of
complaints about construction noise and the trend together with
the annual Volume of Construction Output in Great Britain for the
period 1971 — 2010.

Conclusions — control of construction noise
There has been no fundamental change to the underlying policy
provisions since they were introduced and the current implemen—
tation of the policy and it seems that practitioners, both LAs and
promoters, developed the detail and procedures within the policy
framework in response to the need to manage noise from a series
of large schemes built in London in the late 19BOS/early 19905.
That early experience was then adopted for subsequent major
projects in other parts of London and elsewhere.

Computer software which was originally developed to assist with
assessments of large road schemes also enabled more sophisticated
calculation techniques to be tested and they were subsequently
included in later versions of the Code of Practice”. The code has
also been also updated to provide a noise database for plant and
activities for modern equipment working on site rather than data

 

for old equipment or data obtained under test conditions”.
B35228 and the procedures set out in 860/61 of CoPA have

provided flexibility, and, if used well, have enabled people to
be protected.

To be continued 0
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Amplitude modulation — where one we now?
By Dick Bowdler

into amplitude modulation (AM)of wind turbine noise are
out. The project was carried out by a consortium consisting

of Hoare Lea Acoustics, the University of Southampton, Robert

Davis Associates and the University ofSalford. There is still a lot
we don‘t know and a lot further to go before we understand the
phenomenon fully but this, together with the work of other
researchers, such as Tachibana in Japan and Lee in South Korea,
gives us a good basis.

I was part of the project steering group on this project but what
I say in this article is my own opinion based on the published
research work and on other recent work.

What causes AM?
The normal noise from a turbine is primarily generated at the
trailing edge of the blade which has cardioid directivity and which
produces the AM commonly called swish which is heard close to a
turbine. As we move away downwind and upwind, beyond a
certain distance we hear a steady noise without modulation
because all the blades round the whole of their rotation are
emitting the same noise towards the observer. In the cross wind
direction the swish extends over a longer distance because of the
directivity of the sound as the blade approaches the observer. But
it has been known for some time, for example Di Napoli‘, that AM

Finally the results of the RenewableUK (RUK) research project

Acoustics Bulletin March/April 2014

can be heard clearly downwind at 2km or more and there must be
a different mechanism for this. The RUK research calls this "other
amplitude modulation” 0r 0AM. I will adopt this though I find it a
rather clumsy description.

The blades ofa turbine act like an aircraft wing. The forward
movement of the blades combined with the wind speed at right
angles provides “lift” to the blades. If the pitch of the blades is
increased then the angle of attack increases. The angle of attack
also increases with increasing wind speed if the pitch angle
remains constant. As the angle of attack of the blades increases,
the boundary layer of air passing the blades increases in thickness
and the noise level moves slightly lower in frequency and
increases in level but there is still no AM at any significant
distance upwind or downwind.

Eventually, as the angle of attack increases further the blade
goes into stall. This produces a lower frequency, higher sound
pressure level sound with dipole directivity. If the blades operate
in stall round the whole of their trajectory then the sound level
downwind increases, in part because of the higher sound power
level and in part because of the change in directivity of the sound,
but there is still no AM because the blades are emitting the same
sound with the same directivity at all parts of the rotation.

On the other hand, if the blades only stall transiently at some
point of their trajectory, for example, as they pass through elm:
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stream of faster air a then there will be a "pulse" of sound

with a lower frequency and directed downwind and AM will occur.
According to the RUK research, the primary source mechanism for
0AM is transient stall of the blades,

One reason why this might happen is because, if blades keep

the same pitch angle as they rotate, in high meteorological wind
shear conditions where the wind speed at the top of the trajectory

is a lot more than that at the bottom, the angle of attack may
change sufficiently for the blades to go into transient stall at the
top. But this is too simplistic a solution. Both the theoretical
analysis and the measurements by RUK show that whilst it is
clearly an important factor in some regions, meteorological wind
shear is neither necessary nor sufficient for the production ofAM
on its own. As noted in the report, in one field test the highest
level ofAM occurred when the wind shear was at its lowest.

The following are all possible contributory factors:
Vertical variation in wind speed over the rotor disc
Horizontal variation in wind speed over the rotor disc
Variation of wind direction over the rotor disc
Upwind variation in topography
Upwind obstructions, other turbines orforestry
Misalignment of the yaw angle
Blade type
Blade twist
Blade pitch control software.

Essentially there are three categories of factors that may
increase the chance of AM, Firstly, meteorological, including
shear and localised air streams; secondly, obstructions including
land, forestry and other turbines and thirdly. features of the
construction or the control of the turbines. Whilst we may have a
better understanding of the causes ofAM, more work is needed to
be able to predict it with any certainty.

How can we measure and rate AM?
The important, indeed defining, feature of turbine AM that distin-
guishes it from other variation of noise is that it is periodic at
blade pass frequency (BPF). This means that a methodology that
identifies modulation at EFF is crucial to the identifying and
rating of AM.

When measuringAM it is important that the measurement
metric is the same as that used when carrying out subjective
testing. So we first need to define a numerical value to the AM — a
“modulation depth" (MD). For example, the difference between
LAID and LA90 will not give the same result as the maximum and
minimum levels of a series of 100ms LAeqs. The MD is made
difficult to measure because of the continual variation or trend in
the overall sound pressure level — for example as can be seen in
Figure 12. Some sort of de—trending is therefore necessary to
separate the AM from variation of average spl. Lee at Al have used
the difference between spl measured on a fast response to that on
a slow responseas a simple but effective de-trending method.

All these methods produce different values of MD but provided
that the same method (or one numerically related) is used for the
dose response tests, the results should be the same. The principle

                   

Figure v
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adopted by the research team was to use a Fourier Transform
based technique to identify automatically the presence ofAM
from the noise data without having to listen to it or examine a
trace. This proved very effective in identifyingAM in the field
measurements. The procedure of defining the modulation depth
in the RUK method is set out in the guidance notes of their model
noise condition and they have made the software readily available.

How people respond to AM
The RUK research examined the subjective effect that modulated
turbine noise had on people. Tests were carried out on a group of
subjects in two ways, The first was to rate AM with different modu-
lation depths and different spls on an absolute annoyance rating.
The second was to adjust the level of unmodulated sound to that of
the modulated sound so that the annoyance rating was the same.

Early results revealed factors that did not appear to be
important in the subjective perception ofAM some of which were
surprising. For example the frequency content of the sound or the
presence of limited amounts ofwind induced “masking noise” did
not have any significant influence. Perhaps most interesting was
the conclusion that the subjective response was not related to the
shape of the waveform — that is to say it did not matter whether the
sound rose quickly and fell more slowly, or the reverse, rebutting
the view that many of us had that one of the problems that AM
produced was a “thumping” feature — or a "sharper attack" than
normal as it was described in the Salford Report of 2007.

The results show, as might be expected, an increase in

annoyance with MD. However, the summary of the findings WPF
says that “ This showed that annoyance increases slightly with
modulation depth. However, the observed effect is continuous with
there being no evidence ofa clear onset of increased annoyance at a
particular modulation depth, particularly when considering the
large spread of ratings In contrast, the mean overall noise levels
were shown to dominate the annoyance rating,”
We can only speculate on the reason for the apparent low

impact ofAM in the results which appears to be contrary to
commonly reported impact and perhaps to common sense. But
we have to remember that the constant factor in each test is the
sound level measured as LAeq, If the constant factor were the
sound level measured in another parameter such as LASO then the
result would be different. More specifically, inthe particular case
of IASO, increasing modulation would show a bigger impact than
it does with LAeq. We do not know whether people‘s subjective
View of noisiness is more related to LAeq than LA50 — or indeed to
some other parameter so some caution needs to be exercised in
suggesting what impact increasing MD has. I will return to this
point when I look at the AM condition.

The other factor that may confuse the subjective response to
AM is that increasing AM appears frequently to be associated with
increasing overall spl. Figure 1 shows an example ofAM where the
trend of the overall sound level, whether measured as LAeq, LASO
or even LA90 broadly follows the degree of modulation depth.

The AM condition
As far as applying a penalty for AM in a noise condition, or
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establishing a cut-off point at which AM is simply not

acceptable, what does the research tell us? First, should it be a

stand-alone condition or a penalty to the sound pressure level in

the same way as tones. My preference is for a penalty because that

seems to relate best to annoyance [the level and the MD are inter-
linked). It has been suggested that a penalty is not appropriate
because a 5dB penalty at night on a spl of 38dB would still not

breach the 43dB night time limit. However, this is because the
night time limit is too high, not because a penalty does not work,

An argument is set out in the RUK model condition published
with the research papers. There are two flaws with this argument
where it seeks to establish a penalty. The first is that no correction
has been made for the difference between the metric used for
measuring AM inWPBl and the metric used for assessing
annoyance in WPB2. This requires that an average of around ldB
needs to be added to the figures The second is that the penalty
system used is related to Leq whereas in the UK we use LA90 and
so that should be the reference to which the penalty is added. If
we apply these corrections we can draw a penalty for AM of the
same kind as in the RUK model planning condition. This is shown
in Figure 2. This starts off in a broadly similar manner with a SdB
penalty at MD=3 but then rises faster than the RUK graph.

Appendix 22 ofWPBZ on p260 shows a comparison of the
results in terms of LAeq and LASO. Perhaps the most striking
difference between the two parameters is in Fig 22.2 which shows
a flattening off of annoyance with increasing modulation depth
when LAeq is used but a continuing increase in annoyance when
LAQO is used This can be explained by the fact that, as modulation
increases, the difference between LAeq and LASO also increases.

Leaving aside the Swinford style AM condition, we now have
two AM planning conditions The RUK condition has the
advantage over Mike Stigwood’s Den Brook condition in that it
was evidence based. However, they both fail properly to address
the issue of intermittency. That is to say how do you distinguish
between similar levels ofAM that occur eight hours on one night a
month, every night for an hour or for 10 minutes once a year?

The question of intermittency needs to be addressed because
excess AM occurring for an hour a month is clearly not as significant
as the same level every night for eight hours. Though neither
methodology addresses the issue each one in effect allows for it. The
Den Brook condition is triggered by a single failure of the test which

could in theory [thoughunlikely) be triggered by an aggregate of 30
seconds of amplitude modulation in any onehour, even ifjust once.
On the other hand, the RUK condition averages out the AM over an

undefined period of time in such a way that it might be that the AM
is reduced to insignificance. Neither of these solutions is satisfac-
tory. First of all, a judgement has to be made as to how to treat inter-
mittency e because this is the one area where we do not have an
evidence base. Then we need to adapt the condition.

The notch
Like all research, it has opened up a number of intriguing puzzles.
Why is there sometimes a notch in the peak of the signal? It has

been suggested that it is two turbines just out of phase. That
seems unlikely because it occurs with a single turbine and also
because it might be expected to widen into two peaks or
disappear as the phasing changes. Another suggestion is that it is
the shadowing effect of the tower as the blade passes. That also
seems to be unlikely because it means that the peak of the AM is
at the bottom of the blade trajectory which is the least likely place
for it to be. Such notches also appear close to the turbine in swish
AM as can be seen in Lee et Al

Conclusion
The RUK research and other research in the last two or three years
has given us a much better insight into the causes and the analysis
of amplitude modulation from turbines. We are still some way off
from being able to predict it though and, as it appears to become
more common, more work is needed to devise a fair noise
condition that protects people whilst still allowing the develop-
ment of wind farms. 0
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Estimation et nneei'teiinty
using revised dlteitt ESQ 1996-2
By Sonia Ali/es ofMBBM, Munich and David Waddington of the University ofSalford

Abstract
The aim of this paper is to examine methods for the estimation of
the uncertainty associated with environmental acoustic measure-
ments. It is considered best practice that any measurement should
be accompanied by a quantitative indication of its quality, that is,
the uncertainty of the measurement. ISO1996-2:2007 “Acoustics -
Description, measurement and assessment of environmental
noise - Part 2: Determination of environmental noise levels"
presents guidelines on how to determine the measurement uncer-
tainty associated with environmental acoustic measurements,
although the presentation of this value is not yet mandatory
However, this international standard is to be revised (stage 90.92
at 17 June 2012). From discussion with members of the ISO
Standard working group, the last working draft ISO 1996-
2:2011(ll-02-02 2nd working draft) follows the uncertainty calcu-

lation methodology recommended in IMAGINE documents and it
states that the estimation of measurement uncertainty should be
reported This paper presents a method, based on the ISO working

Acoustics Bulletin March/Apri12014

document, to perform this calculation as well as two worked
examples (road traffic noise and railway traffic noise). In
concluding, this paper presents a reflection on why an estimate of
the uncertainty of the measurement is essential in environmental
acoustics, comments on the approach currently being followed by
the main European and International standards, and finally

summarises methods to minimise the uncertainty associated with
environmental noise level measurements.

[This article contains work previously presented at the VIII
Congresso Ibero-americano de Acustica: Acfistica 2012.]

Introduction
When performing a measurement and reporting its result, a quan—
titative indication of the quality of that measurement should be
presented. Not only does this indication allow the user to decide if
the result is reliable for the purpose, but it also permits the meas
urement result to be evaluated by others or compared with
reference values [1]. This has been the theme for several I)



(I discussions on environmental noise measurements and there is

still no consensus on the method for the estimation of uncertainty

of such measurements It is still not common to find a result of an

environmental noise measurement reported with the uncertainty

estimation for that measurement.

The European directive 2002/49/EC establishes the common

noise indicators Lden and Lnight to be used by European

countries to identify noise levels and to be used when taking

protection measurements against noise The IMAGINE project has

developed several guideline documents on how to measure

and/or calculate those parameters, establishing a common

methodology One of those documents [3] establishes a method-

ology for the measurement of the Lden and Ln parameters, and

presents guidance on how to evaluate the uncertainty of an envi-

ronmental noise measurement.
This IMAGINE document was one of the inspirations for the

latest revision of ISO 1996-2: 2007. According to this working draft,

one of the items to be reported is the estimation of measurement

uncertainty and the estimation method that was used. This could

be taken as an indication that the uncertainty estimation will be a

factor to be considered when reporting sound pressure levels in

accordance with the revised ISO 1996-2
In this paper, the guidance on uncertainty estimation methods

for environmental acoustic measurements presented in the ISO

1996—2 working draft [5] is examined in both theory and practice.

This research examines the measurement of road traffic and railway

traffic noise, Due to time and budget constraints, only short—term

measurements were done. The measurement methods presented in

the working draft are followed, with the final result presented with

an estimation of measurement uncertainty The uncertainty estima-

tion method for road traffic noise is also compared with the uncer-

tainty estimation method presented by Craven [6].

Uncertainty estimation
1.1 Establishing an uncertainty budget
Following standardised methods will help to control the variability

and impact of these conditions on the measurement result and an

uncertainty budget is a necessary step when estimating uncertain-

ties It consists of identify each separate contribution, making an

evaluation of each individual value and combining them

according to a set of statistical procedures.

1.2 Uncertainty estimation- general model
The mathematical model that represents the process of uncer-

tainty estimation ofa measurement is developed in GUM 7

Evaluation ofmeasurement data 7 Guide to the expression of

uncertainty in measurement [1] and is summarized in this section.

Assuming that a measurand Y is going to be determined from N

measurements X1,X2,X3,..,XN. This process starts with establishing

a mathematical relationship between the N measurements and

the measurand. ThusV will be a function, f, of those quantities

<8 (8
Room Acousiics Software

brings measurements and
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which can be written as:

Y-f(Xiszini--X~) (1)

As the values )(1,x2,x3,..,xn are estimates of the input quantities

X1,X2,X3,t.,Xn, as a consequence each estimate, xi, will have an

uncertainty associated, u(xi), which is expressed as a standard

deviation. u(x,) is the standard measurement uncertainty.

Each uncertainty component will be treated following the same

statistical process, whether the uncertainty component is deter-

mined through a statistical process or obtained from any other

method. All uncertainties will then be combined through a func-

tional relationship that is a linear combination with asensitivity

coefficient, ci. The functional relationship of the combined uncer-
tainty is “...equal to the positive square root of a sum of termsm"

(definition 23,4 of [1]).

 

my) - 2(clxl)’ (2)

Where the sensitivity coefficient, ci is given by:

(3) I233

L\ \ , {‘1‘ .

r implum

'i
III 'I "i...

.." film a. .
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The overall uncertainty will be expressed as an expanded
uncertainty, U. This quantity will, with a statement of confidence,
define an interval where the measurandeill be. This will be
obtained by multiplying the combined standard uncertainty by a
numerical factor, known as the coverage factor, k:

U -’%(y) (4)

A coverage factor of 2 is normally used, which corresponds to a
coverage probability of 95%. ‘

Considering the previous paragraphs, the concept ofa Type—A
uncertainty can now be introduced. If the value x1 is estimated
from n independent measurements obtained under the same
measurement conditions, xi,k then the best estimation of x, is the
arithmetic mean of the n observations and the standard deviation
of such uncertainty is given by:

22-; xi k (5)
n

 

Finally, the standard deviation is given by:

um - 5(2) - ‘33) (6)

 

Where s(x,) is the experimental standard deviation and n the
total number of samples. This is the general form of a Type-A
standard uncertainty.

All the uncertainties that do not meet these criteria are type B
standard uncertainties. This applies when the estimates x,,x2,...xn of
the input quantities X1, X2,. . .,XN are estimated by other means other
than a statistical analysis, when dispersion of the Values of the
measurand is previously known. For example, information given by
technical documentation or manuals, research conclusions, values
indicated in standards such as in the case of the sound level meters
uncertainty components, Reference [1] and [6] should be consulted

for a more comprehensive perspective on this subject.

Un_certainties in environmental
110188 measurement
The big challenge in environmental acoustic measurements is to
obtain the expression forY: f(Xi), as there are so many variables
that affect the results, especially in outdoor measurements, The
variability is inherent to a sound field both in time and in space,

and can be identified:
- At the source: not only the source itself, but also all the other

sources that contribute for the environmental sound. For
example, in a seaside town, not only the road noise will be

higher in summer, due to more traffic, but also the number of

people will increase and as a consequence the noise generated
by their activities will inevitably be higher;

- In the transmission path: that includes the meteorological
effects, terrain topography and vegetation present, that will
affect the sound propagation;

- At the receiver: receiver position, the measurement equipment
among others. [7]

According to the revised draft 1501996-2 reference [5], an esti-
mation for equation (1) is given by:

L=L’+10 lg (1 — 10-°A1<L'-Lm)) +5”u + 5m, + 5,0, (7)

“Where L is the estimated value during the specified conditions
for which we want a measured value; L‘ is the measured value

including background noise, 1..ms = residual noise, 550,, = an input
quantity to allow for any error due to deviations from the ideal
operating conditions of the source, Ema: an input quantity to allow
for any error due to meteorological conditions deviating from the
ideal conditions, 51“: an input quantity to allow for any error due
to the selection of receiver position. Often 55°“ + 6,“, is determined
directly from measurements. L‘ and Lms are both dependent on 851“,

= an input quantity to allow for any error of the measurement chain

(sound level meter in the simplest case]. In addition Lres depends on
fires = an input quantity to allow for any error due to residual noise.”

Reference [5] also presents some guidance on how to estimate

the sensitivity coefficients, ci and the standard uncertainty, u,,

when measuring Avweighted sound pressure levels. See table 1.

2 Measurements
TWO short-term environmental noise measurements (road and

railway noise) were performed according to ISO working draft
procedures. For more details about receiver location, free-field

condition, source operation, transmission path and verification of
favourable meteorological conditions, see [14]. For both measure-

ment campaigns the instrumentation met the specifications
defined on the working document [5] and was calibrated in

accredited laboratories. A calibration procedure was also
performed according to the working draft.

2.1 Railway noise measurements
2.1.1 Objectives of the railway measurements
The railway noise was evaluated from SEL (or LAE), included 51
train passages and the short-term parameter was used to obtain a
long—term parameterLden, that according to the Directive 2004/49
EC represents a yearly value.

2.1.2 Measurement site description and results
The railway was located at the north of Portugal and had two
tracks. It was a zone with a speed limit of 80 Km/h (no braking or

acceleration at the specific site). The microphone was placed 7.5
meters from the nearest track, the ground between source and

receiver hard and dry. The measurements were done in two
different days. As suggested in [5], at least five passages of each
train category (high speed, inter-city, regional and freight trains)
were recorded. The start and end of each event was the operator’s
responsibility and were done according to the methodology of the
working draft, Meteorological conditions were monitored 15
minutes before starting the measurements and checked every five
minutes until the end of the measurements (favourable meteoroe
logical conditions were verified).

Measurement results are presented in the tables 2 & 3. IE)

  ESE-Hit” “39””?y, LII coe___

mm L’ ‘65?»
I 5m 0 use, 1 l

5min 0 umsi 1

I 6.“ o.o-s,o u,Dc 1 l

a) 0,5 refers to a class 1 sound level meter. A class 2 meter would have the
standard uncertainty 1,5 dB

@315 (I = Overview oi uncertainties to be determined for a measured value a]

 

Regional Train 30 l

[ Intercity train 8

High speed train 8

[ Freight train 5

Total (regardless train category) 51

W: Pass-bys according to category

  

1. Assuming the measurement process follows a normal distribution. For other types ofdistribution more references can be found in [l] and [14]

2. In [a] residual sound is defined as the total sound remaining at a given situation when the specific sounds under consideration are suppressed.
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m 2.1.3 Standard uncertainty associated with the source operation
Reference [5] mentions that the standard uncertainty associated

with the source operation, is determined according to equation (8):

um a ,i; <8)

and for railway traffic noise, C: 10 if the sampling was made
regardless the operating conditions and C=5 if the sampling takes
into account the relative occurrence of train categories When
comparing equation (7) with equation (5), it can be deducted that
C corresponds to the experimental standard deviation of SEL
levels. However, the standard also mentions that a more accurate

uncertainty can be determined from direct measurements of SEL
of individual pass-bys for both conditions. Table 4 examines
whether this statement be support by measurements

2.1.4 Determination of Lden from individual events and
determination of the expanded uncertainty
The objective of this measurement was the determination of a
long term parameter Lag", from individual events. Following the

strategy defined in point 10.5.2 and equation (D.18) from

reference [5], the objective is to obtain the parameters Lazy, meng
and Lnigh, and Ldm. The events were stratified into relevant source
categories according to the definition previously presented.The
next step was to obtain the average of each relevant source
category i, LE, and then calculate the Lda), for the reference condi-
tions, according to equation:

n
L,my = 10 log N,e,,,.1o°’1Ln] — 1010g(Tref) (9)

i=1

where LEi is the measured average sound exposure level of trains

of categoryi ; n is the number of train categories identified and
NM, is the number of trains for each category i passing during the

{memo High Speed emu)
Average LAE (energetic mean) 84,7 98,5 89.8 102.3

‘ Average LA95 (energetic mean) 57,4 61,9 60,0 65,1

 

W; Railway tralfic measurement resulls

Experimental

may) Standard
deviation 5 (xi)

Regardless train categories 51 7 10

Train -. Ca‘egofies Regional 30 3 5 I‘

Inter-city 8 4 5

High Speed 8 3 5 l,

Freight 5 5 5
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reference time and Tref is the reference time (in seconds as the LE,
is integrated in seconds]. See table 5.

The values for Lday, L5,,emng and L
obtain the final value of the yearly I.dun (definitions according to
the standard). See table 6.

The uncertainty budget for the determination of the Lden from
short-term measurements and calculation is shown in table 7.

nigh, can now be calculated to

2.2 Road traffic noise measurements
2.2.1 Objectives of the road traffic noise measurements
The road noise was evaluated from the parameter LMqY1h and the
uncertainty calculation performed according to reference [5] and
compared with the method of reference [6].

2.2.2 Measurement site description and results
The measurement site for road traffic noise was at a future resi-
dential site. It was a dual carriageway and the microphone was
placed at two meters, the estimated height of the future ground
floor residents. As there was noofficial information about the road
traffic, all information on the traffic was recorded according to

requirement of reference [5]: number of passages according to the
categories (light, medium heavy, heavy,other vehicles and two-
wheelers), each category average velocity and the road conditions.
Meteorological conditions were monitored 15 minutes before
starting the measurements and checked every five minutes
(favourable meteorological conditions were verified].

The results are presented in tables 8 8t 9.

2.2.3 Uncertainty calculation of the one-hour LAW“, meas-
urement according to reference [5]

The uncertainty calculation for the road noise measurement followed
the example presented in point G2 of reference [5], See table 10. mm

Statistics_of)the yearly_number of trains
per period at relerence

volume'ot
umHigh Speed Freight ma) traffic

(071000339900) 34 11 16 1o 71 5,92

l Evening
“19:00 — 23:00) 8 4 5 4 21 5.25

Night
(23:00-07:00) 5 1 1 0 7 0,88

Table,5 E_sti_mation oghe‘yearly number”.-p .. ., a ..-_»..
y.operator ol passengebtrams'in Fortug ll the tgme ol_measure_ments.

The‘ ireighl trains‘vVeFe’estimated basefi‘dfi'observationdas'nfdata“was%vaitable.

 

Ldny GEM) Levening dB(A) ngm dBM)

67,0 66,5 58,7 65.7

Table 6 Calculation ol linal results

an ,

mHigh speed train (Alla train



 

    

 

    

  
   E r s‘anda'd Magnitude’of Uncertainty]
m Zémlfte Uncertainty, sensitivity'coefli- contribution

( ( D "HdBU‘D cient,'ci'(dB(A)) guacamm
- —~- - _ - _-_... -

F ®

L’+ L' LI(L') 1 3,29

55lm+ 0.5 —-—— 0.50
550“ 1_1o-D,1(L’-Lras)

! 5m“ 0 ume‘ 1 2100 i sound level meters

filoc 0.0-6.0 uloc 1 0,00 .

‘ NOIS WOI'k lacesLres+
I ares Lres “res 1.10-0.11L2Lml 0'25 l

U(Lden) 3,89

Expanded I can lead to1

 

Lden 68.2 0

Table 7 — Uncertainty budget lor the determination of Lden o ng

 

   
     

 

  

   

  

Light vehicles 1514 i

l Medium heavy vehicles 57 I 7"

Heavy vehicles 30 1

I Other heavy vehicles 5 l in the suffer

MWe“ ‘6 deafness, tinnitus
[ Total 1622

 

Tables Numbeer pass;bys_dJnng .ihetonemour measurement
according to“catego_ry I

WWWW

001 08:03:56 01:00:00 61,5 51.1 I

or other ear

conditions caused

by excessive noise at

work.*

 

W: Results of the road lrallic noise measurement

Magnitude
W Estimate Uifgfgmyol sensi» Uncertainty

(dB(A)) u tivity_coef- cantributionFCiUi
     

 

monitoring your priority.  iicienthzi

L'+6‘.,,, L’= 61,5 0,50 1,10 0,55 Our sound meters

I 6,... 1622 vehicles 0.25” 1,00 0,25 I Will help you meet

is"... favourable 2,00 ~ 1,00 2,00 '

I 5,“ +0.0 (free»field) 0.00 1.00 0.00 I

Lves+ 5.“ L,es =51,1 2,00 0.22 0.20 w

Combined uncertainty (root sum of squares) 2.10 I

Expanded Uncertainty (95% confidence [k=2]) 420

Final result LAqunaAEGJéigmA)

a) The standard uncerlainty for road noise was determined using equation (8)
and considering 0:10. ior mixed traffic conditions. 0) Considering observations

of Annex F, section 2 (F2) of the ISO 1996-2:2011 (rev1)).

Table 10 Uncerlalntyyalculalion olqthe
one-honr‘measurement according io‘relerence [é]

+44 (0)1723 51 801 1
www.pulsarinstruments.com Acoustics Bulletin March/April 2014 w
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m 2.2.4 Uncertainty calculation of the one-hour LAe I“,

measurement according to (according to DTI Craven [8])
See table 11.

3 Conclusions
3.1 Road traffic
The results from the road traffic noise exercises indicate that the
magnitude of the uncertainty associated with a short term measure-
ment of LAW.1h calculated using the procedure presented in the ISO
1996-2:2011 working draft [5] was i 4,2dB with a confidence level of
95%. This shows excellent agreement with the method presented by
Craven [6] for which the expanded uncertainty was i 4,3dB with a

confidence level of 95%, In each case the largest source of uncer~
tainty was associated with the effect of meteorology on propagation.

3.2 Railway traffic
For railway traffic noise, the uncertainty for the determination of
the Lden from short»term measurements was 1 7,8dB with a confi-
dence level of 95%. In this case the standard uncertainty associ»
ated with the source operation was the largest. The results of the
railway traffic noise exercises supported the factors for the
standard uncertainty associated with the source operation recom-
mended in the ISO 1996—22011 working draft, reference
document [5].

Value (half width)Source of uncertainty

Sou rce

 

  
3.3 Long term measurements
Further work should include long term measurements for
comparison The ISO 19536-212011 working draft presents an
example of uncertainty estimation for a long term measurement.
It was based in 75 efficient 24-hour measurements taken during
the stratified periods (day, evening and night) and between four
different meteorological classes. The expanded uncertainty associ»
ated with that measurement was less than 1 dB(A).

3.4 Application of this work
The estimation of the uncertainties associated with environmental
noise measurements is currently considered to be an important
issue. However, probably due to the lack of guidelines for its esti~
mation in standards it is not yet frequently considered. With the
presentation of calculation methods and estimation examples in
the ISO 1996-2:2011 working draft, in future the uncertainty esti-

mation will need to be considered when reporting measurements.
Knowledge of the uncertainty associated with a certain measure-
ment and or calculation will allow more reasoned decision
making. It is suggested that further guidelines and worked
examples would help to promote the implementation of the
uncertainty estimation for environmental noise measurements. I)

Conversion (dB(A)) Distribution (divisor) Standard uncertainty (dB(A))

 

Traffic Flow V 10% in 1622 0,44 Rectangular (i/S) 0,25 a) ,‘

(o/u HGV)/(Mean Speed) flaggkflnTh 0,42 Rectangular (V3) 0,24 b)

Transmission path

Weather 3 dB(A) 3,00 Rectangular (1/3) 1,73 c)

Ground Topography no change n/a n/a d)

Receiver

Position 1 m in 10 m 0,87 Rectangular (J3) 0,50 e)

Reflective suriace free field condition verified none n/a f)

Instrument 1.9 dB(A) n/a Rectangular (V3) 1,10 9)

Background minimal ignore nla h)

Combined uncertainty (root sum of squares) 2.14

Expanded uncertainty (95% confidence [k=2]) 4.28

Final result

a) and b) reference [6] identifies the change in traffic flow and velocity of heavy

LAN,,,,,,,,,=61,5 dBlA) 2 4,3 dB(A)

vehicles, as being the most probably source oi variability in the road tralfic noise. It
considers only two main types of vehicles: the heavy (unlade weight > 1525 kg) and the others. 0) Value considered for favourable meteorological conditions. d) The
ground topography, between source and receiver, is not expected to change after the construction of the building. e) To evaluate the uncertainty associated with the
position of the sound level meter in relation to the future site at the most exposed facade of the building was evaluated. It is considered that the site is at 10 meters
from the middle of the closer lane with a standard uncertainty of 1 1 m. Using the inverse square law, this influence can be converted in dB(A) and then re-scaling to
a symmetrical uncertainty interval of equal width. f) It was verified the condition of free~fie|d. 9) As considered in [6]. h) The back round noise could not be deter—
mined on Site, as it was not possible to stop road traffic. Considering the parameter LAW/n as background noise, as suggested in 5], it can be considered that the
background noise influence over the LAM," was minimal as there is a difference between the LAN", and the LAB“ of 10,4 dB(A).
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n 3.5 Some rules of thumb

The following rules of thumb can be applied to reduce uncertainty

in environmental noise measurements:

1.

2.

The Uncertainty Budget should include detailed assessment of all

sources of error;
To reduce uncertainties in environmental noise measurements:

2.1 Use weather forecasts when planning

2.2 Record and report meteorological conditions
2.3 Measure under favourable propagation conditions unless

specific conditions are required.

For long term averages:
3.1 Determine statistical spread of weather classes

3.2 Plan measurement sessions accordingly.
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Speech infielliligfihifliiiy in
higher education teaching fiaciflififies
By Iain Paterson-Stephens, Peter Rutherford and Robin Wilson, all of the University ofNottingham

Abstract
This paper expands upon the initial work conducted by
Rutherford, Wilson and Hickman“ and explores the relation-

ship between the Speech Transmission Index (STI) and its
application within the context of higher education teaching
and learning facilities. As is well known, the modern learning
environment comprises a diverse student population of both
native [LI] and nonenative [L2] listeners and speakers and,

as has been evidenced in research and recognised within

BS EN 60268-162011”, such [L2] listeners provide a signifi-

cant challenge when predicting STI performance in any

given space.
The purpose of the research presented here is to delve

deeper into the relationship between STI and both native and

nonenative listening groups. Data is presented that extends

the findings from the original study, particularlywith respect
to the relationship between the STI value and [L2] listener
performance. The paper concludes that whilst STI over

predicts [L2] listener performance, the level of over—prediction

itself is fundamentally dependent upon the STI value. For

high STI values (>O.8), a relatively small over prediction was

observed during intelligibility experiments (approx. 6%)
however at low STI values (<0.5), a much higher over predic-
tion was observed (approx. 40%).

Such findings clearly point to the need to look more critically
at Speech Transmission and Speech Intelligibility as metrics
for evaluating room acoustic performance for diverse, interna-
tional populations.

Introduction
It is fair to say that UK higher education institutions have
experienced significant changes to their student population
over the past 15 years or so. The widespread introduction of
tuition fees in the mid to late 1990s combined with significant

emphasis placed on overseas and national recruitment has

resulted in not only greater student numbers, but increasingly

fierce competition between higher education (HE) institu-

tions. As a result, many departments and courses have seen

both growth in class sizes and a much higher proportion of
non-native English speakers than in previous years.

When applying for courses, many applicants rank institu-
tions based on nationally published performance metrics
such as the National Student Survey (NSS), which is based on
many parameters including teacher performance.
Consequently, teaching staff are under increasing pressure to
improve delivery of teaching and demonstrate this by
providing evidence, such as student ratings, these often
serving as key performance indicators used as part of annual
staff appraisal processes. This throws into focus the relation-
ship between teacher, learning environment and the

influence these have on a student‘s learning experience For
example, if a lecture theatre used for teaching does not

promote good quality transfer of speech, then students are
less likely to follow and engage with the material taught in-
class. Their performance overall may suffer and their percep-
tion (and rating) of the teacher may be reduced. The teaching
environment therefore has the potential to impact negatively
both on lecturer and student and by implication the institu-
tion offering taught programmes

Good acoustic design is an essential aspect of any indoor
space used for teaching and learning. The ability of the space
to support effective transfer speech is of prime consideration
and the key factors that determine this are the level of back-

@’ ) ) Acoustics Bulletin March/April 2014 

ground noise present within thespace and the reverberant

qualities of the space itself. This study investigates a number
of typical teaching spaces used within an HE establishment
and attempts to assess their suitability for supporting speech
transfer in the context of a typical cohort of mixed native and
non—native English students.

Guidelines givenin Building Bulletin 93, BB93‘, make clear
recommendations about the appropriate level of background
noise and reverberation times for different types of activity.
The scope of BB93 is however limited to LEA-funded
nurseries, schools and FE colleges. No agreed standard or set
of guidelines exist that relate specifically to the design of HE
teaching spaces. Despite the limited regulatory scope of BB93,
the nature of the spaces it addresses means many of its
recommendations relating to speech transfer characteristics
may be reasonably applied to the HE contextz. Some of the
recommendations given in B393 are based on standard
objective measures of speech transmission (e.g. STI), which
are based on communication between native speakers and
listeners. However, given that in a typical UK university the
population will consist of a wide mix of native [LI] and non-

native [L2] English speaking students and staff, it is unlikely

that native-to-native communication will be the norm. This

being the case, it is likely that teaching spaces will need to be
designed to meet more demanding STI criteria than the base
level recommendations of BB93 would suggest. Indeed, a
number of studiesl‘fi-fi‘7 have shown that STI may incorrectly
predict the performance of an acoustic space by as much as
20-30% for nonvnative listeners.

In response, this study sought to address two fundamental
questions; (a) ‘how well does a modern HE teaching environ—

ment perform in the context ofdlfferent listener groups?” and
(b) ‘how well do the accepted Speech Transmission metrics
predict this performance?’. In attempting to answer these
questions, two specific aims were set as follows; 1) to evaluate
a cross section of teaching spaces within a UK university with

regard to Speech Transmission capabilities and acoustic char-
acteristics in order to determine the range that exists and its
quality relative to published guidelines. 2) to assess both the
accuracy and limitations of the conventional Speech
Transmission Index, STI, as a metric when used to predict the

speech intelligibility characteristics of teaching spaces used
by a typical cohort of university students i.e. a cohort (in)
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containing a mix of native [L1] and non-native [L2]

English speaking participants.

Experimental procedure
Procedure overview
For this study, two main experiments were developed;

objective measurements and subjective listening tests
(Figure 1). These were then used to explore five different HE
teaching spaces.

After an initial room acoustic survey of each teaching
space to determine reverberation time (RT) and A-weighted

background noise levels, the following investigations were
carried out:
1. Experiment 1 — A comprehensive, objective investigation of

each of the five teaching spaces that sought to determine

the spread of speech transmission capability across the full
range of listening positions within each room. This
comprised a suite of STI measurements at multiple
locations that sought to identify the three 'best‘ and three
'worst' locations, for each room.

2. Experiment 2 - For the six selected locations in each room,

subjective assessments were conducted using two groups
of listeners i.e. a native English speaking group [L1] and a
non-native English group [L2].

3. From the two experiments, the ability of STI to predict
speech transmission capability was compared with the
observed performance of the [L1] and [L2] groups.

4. The relative performance of the [L1] compared with the
[L2] group was also assessed and the extent to which STI

under or over predicts the performance of the [L2] group
was determined.

Method in detail and relevant Standards
Room acoustic survey
The relevant recommendations, to this investigation, from
BB93 are shown in Table 1.

        

Film”: ‘2 Room 57‘Hth[)Iilliutfl‘du‘diii)MAN/1HMillHHr‘hmi'
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For the acoustic survey, three assessments were carried
out; visual inspection, background noise assessment and
reverberation time assessment. Noise level assessments were
carried out in terms of the 30 minute A-weighted average i.e.
LAeq,30, and reverberation times in terms of the mid-

frequency average, i.e. Tm; in seconds. Both of these measures
were chosen so as to be comparable to the values specified in
3393 and shown in Table 1.

Reverberation time measurements were carried out as

described in BS-EN-ISO: 354(2003)‘ and the method referred
to as the ‘Indirect version of the Integrated Impulse Response
Method' was chosen. All RT measurements were carried out
using BStK DIRAC software with the test source signal set to
an exponential sweep sequence, which waspresented using a
high power omnidirectional loudspeaker.

Objective assessments (STI)
For the STI measurements, Impulse responses were captured
between a source 'teaching position' and a number of receiver
‘listener’ positions selected from the full range of available
positions within the room as defined in BESS. Typically,
impulse responses were captured for around 50% of the
available seating positions. This gave a good cross section of
the positions available and generated sufficient data to judge
the variation in performance for each teaching space. Impulse

response measurements were made using a dual source high
quality (non-ported) loudspeaker, approximating" an artificial
mouth”. which should lead to an STI error of no more than the
typical standard deviation of STI i.e. <0.02"“. For each of the
measurements, the relative height and placement of the
source (loudspeaker) and receiver (microphone), along with

calibration protocols all followed the guidelines as set out in
the relevant standards'” and published researchS-“l‘”.

All impulse responses were captured using BStKDIRAC
software via an Earthworks M30 omnidirectional measure-
ment microphone moved to each ‘listening‘ position in turn.
The source loudspeaker was located at 1.65m above floor level
and the receiving microphone was located at head height for
a typical adult in a sitting position, i.e. 1.2m. STI calculations
were performed using B&K DIRAC software and various STI
functions written for MATIAB used to produce room ‘maps‘
of STI capability, an example ofwhich is shown in figure 2.
The room STI maps were useful in terms of helping to identify
areas within each teaching space where STI performance I:

Uppifliuvhhflw t.

nun
nun
“In

IIxu'iiiillh'wniml j“ m .m, mm wow 1 im 1w -‘ v, my ~,;v-:r ..| . riMli m L1H:

war-th an“
museum‘s-u";
an.qu
notion-mum

Wflmmu

‘Wflmmrw a
thmwlwmmm

Vivi-min m ;m.w,~.c m at 14 « lml mum“, mm



n was particularly good or poor — an interesting exercise in

itself in relation to the architectural or acoustic features present.

Subjective assessments (word scoring)
For each of the rooms tested, the three 'best' and three

'worst' seating positions, according to STI were selected for
further investigation using groups of [L1] and [L2] listeners.

Listening tests were conducted in a listening booth and in—

line with the approach already established by other

researchers‘ “. Also, as far as possible, all subjective listening

tests followed the guidelines as given in ISO: 9921 (2003)” and

were designed to be in accordance with ISO:TR-4870(1991)”,

This approach offers great flexibility for the listening group in

terms ofwhen and for how long listening tests are conducted.
Also, the access time required in the acoustic space is kept to

a minimum.

A total list of300 words, organised as six sub—sets of 50,
were used in this study. The list was designed as a phoneti-

cally balanced set of CVC rhyming words, which were
presented in a closed—set form. This type of listening test

lends itself well to automated data collection which was a

necessary consideration due to the number of tests to be

conducted. The complete 300 word list was vocalised by three
male and three female speakers. Prior to vocalising the list,

each speaker was given some training and an opportunity to

practice. Speakers were asked to practise vocalising the
sounds at a consistent rate and level of presentation and to

avoid putting any intonation or emphasis on words as they

are spoken. To help with this a sound level meter and a visual
metronome (flashing led) were placed in front of the speakers.

This helped them to monitor their levels as they spoke and to

fall into a rhythmic pattern ofvocalising the words at a set

rate. Speakers were asked to vocalise each word within an

agreed carrier phrase, i.e.: "You will mark ‘test word’ now". All
vocalised words were recorded in a quiet semi-anechoic envi-

ronment using a measurement microphone connected to a
computer with recording software.

After being convolved with the impulse responses of the

                 
  

  
Table 4 Comparallve result: tar lhe L1 & L2 ilSiC

Technical Con '

     

selected listening positions, the vocalised lists were presented

to the listeners in random order so as to reduce the likelihood
oflisteners learning a set pattern ofwords over a series of
tests. All vocalisations were presented to the listener in a quiet
listening booth over closed—back headphones, which were set

up for a listening level of 70 dB (SPL). Printed machine

readable Speedwell response sheets were prepared and shown
to the listeners prior to each test. Listeners were asked to

respond to each vocalisation by identifying the word spoken
from the listed alternatives. Listeners were informed that they
could stop the experiment at any point, take a break and/or
come back on different days in order to complete the tests.
Two groups [L1] and [L2] of eight subjects each were assessed,
details of which are:

Group 1 — Native speaking English students: [L1] Listeners:
Ll-I to L1—8. Age range: 18-25. Average age: 19 years. Sex: 4 male
and 4 female equally distributed between the two groups. IKE:
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   . cal Contributions

am No reported hearing impairment and all students were

subsequently assessed as having ‘normal' hearing. All native
students had <8 months at the University.

Group 2 — Non-native English speaking students (four
Saudi, four Chinese: [L2] Listeners: L2-1 to L2-4 (Saudi Arabia)

and [2-5 to L2-8 (Chinese). Age range: 18-22. Average age: 19
years. Sex: four male and four female distributed evenly
between the two groups. No reported hearing impairment

and all students were subsequently assessed as having
‘normal’ hearing. All students had <8 months at the
University and had been resident in the UK for <nine months.
All non-native listeners held an English language qualification
of IELTS 6.0 with all assessed elements (reading/writing/
listening and speaking) at IELTS 5.5 or above.

Results and discussion
Room acoustic measurements
For this study, a cross section of teaching spaces was selected
for assessment ranging from small flat lecture rooms to large
tiered lecture theatres. In total five spaces were chosen for
detailed analysis, as outlined in Table 2. For each teaching
space, detailed room acoustic parameters and multi—position
STl, measurements were taken. also presented in Table 2. At the
time of taking the measurements, the room was unoccupied
and speech reinforcement systems and other classroom
equipment were not in operation.

Comparing the results shown in Table 2 with the expected
BB93 criteria shown in Table 1, it is clear that not all of the
teaching spaces assessed hilly meet the criteria. Background
noise level measurements for all rooms were higher than the
B393 expectation. A predominant issue appeared to be extra-
neous noise infiltration via either/or both of the following key
mechanisms: 1) poor isolation from neighboring corridors
and/ or poorly isolating windows. and 2) poorly designed
forced air ventilation systems which appeared to be signifi-
cant generators of background noise within each space. In
terms of the room acoustic measurements, the worst

performing room was room 5, which had an average STI
figure of 0.54 and a relatively long reverberation time of 1.7
seconds, this room is illustrated in the room STI map of
Figure 3. The room with the best overall performance, taking
into account noise level, reverberation time and STI was room
3 and this supports an anecdotal View held amongst a
number of teaching staff using the different spaces on a
regular basis. The room 3 STI map is shown in Figure 4.

Despite the acoustic performance issues, all of the rooms
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apart from room 5, contained at least some listening positions,
that met the speech intelligibility qualification of ‘good'
according to the ISO:9921(2003)” scale. However the spread of
STIs in any room was observed to be quite large and
dependent upon position within the room. Table 3 shows the

percentage of measured STI points that fell within each qualifi~
cation interval and this leads us to the notion of the 'best' and
’worst' listening position within each room.

[L1] and [L2] Listener performance — results

and discussion
Putting the measured acoustic performance data from Tables
2 and 3 into context of real listeners, Table 4 compares the
average listener performance made by the [L1] and [L2]

groups in each of the different rooms.
Figure 5 depicts actual room performance in terms of the

average number of words interpreted incorrectly as a
percentage of the total words observed. This gives a tangible
appreciation of what the differences in STI mean for real
listeners in each situation.

From Figure 5, in the apparently best room according to
STI, room 3, and the best seats, [L1] listeners made on average
2% errors while the [L2] listeners averaged at around 6%
errors. Going to the apparently worst performing room, room
5, [L1] listener performance was 7% errors at best and 15% at

worst whilethe [L2] listeners achieved 16% errors at best and

50% errors at worst. The results indicate that the [L2] listeners
tend to cope well inthe best performing rooms (and best
positions) and even perform almost on a par with the [L1]
listeners. However, as the quality of the acoustic environment
is reduced, the [L2] listeners are progressively less able to

cope and make a significantly higher proportion of errors
compared with the [L1] group.

The data presented here suggest that on average [L2]
listeners are at a disadvantage to some extent in all rooms
tested, in terms of their experienced speech intelligibility.
However, listener performance also varies within each room

and more often than not, the best performance can be
achieved close to the front and centre and/or as near as
possible to the lectern. In a sense this is not surprising that
listeners can ‘hear betterat the front’ but what the results
also suggest is that the [L2] listeners are much more affected
by sitting away from the front than the [L1] group. While
seating position may not necessarily affect student perform-
ance in terms of grades achieved at the end of a course"‘”,
numerous studies“;I have shown that student engagement, I:
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n enjoyment and evaluation ofthe learning experience (and

the teacher) is Very much affected by seating position. A

major factor in this is the extent to which the student is able

to attend to and engage in dialogue with the teacher - factors

that are influenced significantly by the quality of the commu-

nication channel.
Figure 6 depicts the observed speech intelligibility for the

[1.1] and [L2] groups across all ofthe rooms and listening

positions plotted against the measured ST] in each location.

Of considerable importance in this study is the discovery that

the degradation in performance for [L2] listeners is much

more rapid than for [L1] listeners, this is clearly illustrated by

the best fit curves for the [Ll] and [L2] data sets shown. For

the rooms evaluated the intelligibility tests show that S'l‘l is a

reasonably reliable predictor of intelligibility for [L1] subjects

since the intelligibility scores and STI match quite closely.

This point is further illustrated by the best fit observed by

Anderson & Kalb'5 for their experiment involving [L1] listeners

only — shown in Figure 6 as the upper (blue) curve.

Referring to the [L2] listener data shown in Figure 6, it is

apparent that STl is not a reliable predictor ofperceived intelv

ligibility for the [L2] group. For this group, Figure 6 shows that

there is a very clear and marked difference in performance

particularly at the lower end ofthe STI range. Furthermore,

the [L2] best fit curve has a considerably steeper decay rate

than that observed for the [L1] group and/or by Anderson 81

Kalb“ in their [L1] only experiment. Taking this further and

splitting the data into the 'best' and 'worst' listeners within

the [L1] category, as shown in Figure 7, it is apparent that

there are variations, particularly towards lower STIs, between

the 'best’ and 'worst' listeners but in general their perform-

ance is quite similar — this suggests some inter—subject

variation as would be expected within a normal listening

population. However, also shown in Figure 7, are the 'best'

and 'worst' [L2] listeners for whom there is a much greater

inter—subject variation within this group.

Looking at the 'best' [L2] listeners shown in Figure 7, it can

be seen that at STIs above about 0.7, their performance is

comparable to the general [Ll] population, this evident where

the best fit curves cross between the best L2 listeners and

worst L1 listeners. However, for the 'worst' [L2] listeners in

that group, they require the STls to be in excess of about 0.8

for their performance to be comparable. What is also very

apparent is the degree of separation between the best fit

curves for the [L2] listeners. For the 'best' [L2] listeners, below

an STI of 0.7 the trend clearly shows that the room is defi—
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niler affecting their performance to a greater extent than for

the 'worst' [1,1] listeners. But the problem really shows for the

'worst' [L2] listeners for whom their performance drops off

very rapidly. Clearly, STl is not a reliable predictor of perform-

ancc for the 'worst' [L2] listeners.

Looking at the standard deviations in [L1] and [L2] listener

performance, as shown in Figure 8, the differences in inter-

subject variation are apparent. For [L1] listeners, there is rela7
tively little interisubject variation overall, especially towards
higher S'l‘ls although this does increase towards lower STls as

would be expected. For [L2] listeners however, the interl

subject variation is much larger. If we take the 4 standard
deviations in percentage intelligibility as a benchmark, this is
reached at an STI of 0.45 for [L1] listeners but, for the [L2]

listeners the same standard deviation is reached at an STl of

about 0.82. At lower STls the standard deviation for [L2]

listeners increases rapidly 7 yet these students all have
similar/equivalent comprehension/listening scores based on

an internationally accepted metric for language comprehen-
sion (IELTS).

Conclusions
One might expect that [L2] listeners with similar IELTS scores

would have decay curves not too dissimilar to that of the [L1]

population, Le. you would expect the standard deviations to
be roughly the same for both groups as this is an indicator of

inter—subject variability. However, this was not the case, for
the [L2] students there was a massive discrepancy in intelligi-

bility. There was also some variation in the [L1] student popu—

lation but this variation was considerably less at high STls.
One might conclude from this that the STI rating of 'Good' is

just not acceptable for the [L2] population and even for the

[L1] population there is some impact. lndeed anything lower

than an STI of 0.75 or so isjust not good enough. Considering

that only 10% of all measured positions in this study exceeded
this criteria, then the current aspirations in the design of

teaching spaces appear not to be high enough.

In answering the question; ‘How well does the accepted
Speech Transmission metric predict [L1] and [L2] performv
ance?', the study suggests that for some (including the [12]

population at certain STls) the metric is a good predictor of

performance. However at low STIs there are some significant

problems for [L2] listeners in particular. The BS-EN—60268-16

standard does discuss correction factors for [L2] groups which

are broadly graded into various listening abilities. However
this study tested for one of these specific groups and found

that even within one group of listeners with apparently

similar ability (according to 1ELTS) there was wide variability.

This does raise some questions about either the recommenv
dations within the standard concerning those specific listener

groups and / or the robustness of currently accepted English

Language proficiency tests such as IELTS. In both cases, whilst

they are obviously useful they do need further clarification.
For the [L1] and [L2] population, it was shown that above

about 0.75 STl, the 'worst' of the [L2] population lies within
the STI of about 0.6 for the [L1] population. Below this point,

[1.1] performance decreases but in comparison the [112] popu-

lation is highly disadvantaged. However, this is not consistent
across the whole [L2] population as the 'best' [112] listeners

[whilst performing worse than the 'worst' [Ll] listeners) still

find things to be reasonably intelligible at lower STIs. The

'worst' [L2] listeners on the other hand really struggle - and
given our duty of care to be inclusive and provide learning
environments that are suitable for all, we are obviously failing
on those duties. Universities therefore need to increase their

aspirations and design environments with very high S'l‘ls thus
not disadvantaging our general [L2] population!)
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Aircraft noise causes heart attacks as
pirates cause global warming

'th 20 years' experience in airport noise and an advocate
bebalancing the economic, social, environmental and

health implications, I have been reading with interest the
current debate on the effects of airports.

In recent months, stimulated by, amongst other things, the
Airports Commission and some well—timed publication of
research, the effects of aircraft noise on health and quality of life
has been a hot topic. Sensational headlines and misleading media
coverage has ignited the public, particularly in the UK and the
United States. The issue deserves debate due to its social implica-
tions and current political relevance but I believe restraint and
balance should be applied when our profession presents a
summary of the conclusions.

Most published studies are able to demonstrate some sort of
association between aircraft noise exposure and the risk of certain
diseases. Most authors acknowledge the limitations of their
studies but they provide valuable published research to inform
and enrich the debate, which, by its complex nature, requires a
multidisciplinary approach and lacks a simple answer.

For example, in the recently reported study by Imperial College
(published in the British Medicaljaumal in October 2013) high

levels of aircraft noise were correlated with increased risk of
stroke, coronary heart disease and cardiovascular diseases for
both hospital admissions and mortality in areas near Heathrow
Airport. Similarly, a study published at the same time in the US of
around 89 North American airports found a significant association
between exposure to aircraft noise and increased risk of hospitali-
sation for cardiovascular diseases among older people living
around airports. It should be noted that the increased risk

a) ) ) Acoustics Bulletin March/Apr112014

presented in the US study is significantly less than that of the UK
study despite the significantly older population sample.

Neither study provides anything more than a correlation
between aircraft noise and relative risk of these conditions — they
certainly don‘t indicate a causal relationship.
When it comes to understanding and interpreting research

there is a basic rule that must be applied — correlation does not
imply causation. By way of an amusing example, there is a correla—
tion between decreasing numbers of pirates and global warming
and increasing numbers of natural disaster cases. Does this corre-
lation mean that declining numbers of pirates are responsible for
global warming and natural disasters?

Unfortunately, the general media, specialist publications and
even some of the acoustic press have adopted a tone ofsensation~
alism that reveals a partial understanding of the issues. This not
only provokes readers but also confuses and unnecessarily
alarms people.

Non-technical readers look to us, as professionals. to provide
guidance. So, I consider it essential that our profession
act in a balanced and considered manner when simplifying
research for publishing news. We should recognise the complexi-
ties of this issue and should be promoting a contextualised under-
standing ofthe challenges that aircraft noise (or noise from any
other source for that matter) could have on society and the envi-

ronment. Otherwise, we are no better than those claiming pirates
cause global warming. 0

Andy Knowles
Managing Director, Anderson Acoustics
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Head of Music at Lancaster and Morecambe College, Pete French, was delighted

with the new sound—isolating practice rooms installed by BlackCat Music: "The

facility used to be a lecture theatre. It was just one space we could use; now

we've got three spaces. The modules are being used every day with all three year

groups time tabled in, so they are getting maximum use."

The rooms, from MusicPracticeRooms.com, use a prefabricated panel design that is

affordable, easy to install and allows rooms to be custom configured to suit available

space. "We are very happy having them here," continued Pete French.

"The music practice rooms have changed the whole nature of the course, because they

are so sound-proofed. The students love them and yes, they work very effectively."

To watch the video of this
interview scan here or go to
youtube.com/musicpracticerooms

 

Brought to you by

    
 

MUSIC
practice roomscom

Having enough space

to practise is often

an issue in music

departments; our

modular, relocatable

Music Practice Rooms

provide an excellent

solution to this problem.

Each module offers

an individual space

for solo or ensemble

practice, whilst

providing an effective

acoustic barrier to

avoid disturbing other

classrooms.

   
“The Music Practice Rooms
have chanied the whole
nature oft 9 course, because
they are so sound— roofed.
The students love t em and
yes, they work very efiectively. ”

Pete French » Head oi Music,
Lancaster and Morecambe College

Get in touch

Telephone: 0844 846 9740
wwwmusicpracticeroomscom 
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Rupert Theemefly-‘E‘myflee

upert 'I‘hornely-Taylor has been
Rpresemed with an outstanding contri-

bution award by the Association of
Noise Consultants.

He was oneof the founder members of the
association in 1973 and has been involved
with it to a greater or lesser extent ever since,

He has served as Chairman, during which
time he was instrumental in organising the
change from an unincorporated association

to a company limited by guarantee in 2005,
and has also chaired the group which wrote

No Batteries-
fies IPedln'o
exit Echo

the “Red Book" on vibration. In 2006 he
became President and served in that role for
five years. Throughout his work with the ANC
he has made available his considerable
technical and political skills.

To mark 40 years since the association was
formed, an outstanding contribution award
has been introduced Rupert was the clear
choice to receive this and it was presented to
him at the ANC meeting in January 0

European Marketing Manager of Echo
Barrier. He joins from Noistop where he

was International Sales Manager.
Echo Barrier's sound reduction products

are used on construction sites around the
world, including London Underground, the
newWorld Trade Centre in NewYork and the
Sydney Rail Network, 0

Pedro Morchon has been appointed

  

lioihiim Dimsdlezile (HEEL-2011141): fleeidlfiimg
Emsfliiiirmiie member in {the Non-{ills West
Obituary
By Daye Logan

you of the death on 12 January of John
Dinsdale, who died suddenly at home

aged 62. John was oneof the early members
of the North West Branch, taking over as
Honorary Secretary at the second AGM in
1982, a task that he undertook diligently

until 1986.
John trained at the University of Salford

on the then new BSc degree course to ,
qualify as a Public Health Inspector (now
Environmental Health Officer), He went on

to take an MSc in acoustics and made this

his specialist subject for several years. In
addition to his work on behalf of the IOA,
John was an active member of the Chartered

Institute of Environmental Health, He held
positions in Stockport and Oldham. where
he managed the Environmental Protection
Team until his redundancy two years ago

John was instrumental in ensuring that
noise issues were given due importance in
the Greater Manchester area, one example

being to ensure that adequate levels of
sound insulation were provided between
new dwellings during conversion, prior to
this being covered by the Building
Regulations.

John was also heavily involved in EPUK

fit is with regret that we have to inform (Environmental Protection UK), the organi-

sation that coordinates the annual Noise
Action Week, In recent years his work on

contaminated land issues involved work
throughout Europe He always kept an
interest in noise, however, not least during
his regular spells as a track marshall at
Oulton Park motor racing circuit.

His friends and colleagues are all
shocked by his untimely death but will
remember him as always being cheerful,
offering good, solid advice and being invari-
ably helpful in moving things forward, by
providing examples of how things should be
done “proper”.

Above all, one knew that if John gave his
word then it could be counted upon. John‘s
integrity was never questioned; it was quite
obvious to everyone that met him that he
had something about him that was steadfast
and true.

He was an understated champion and
determined to help where others found it
too difficult, He was someone who could
understand and appreciate your personal

point of view; the mark ofa good listener
and teacher.

John had a cheerful and optimistic
demeanour and in time of adversity he
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John Dinsdale (19512014)

could be relied upon to say “Hey, it doesn’t
matter, it’s happened, don't worry aboutit."

We will, indeed, miss his dry humour,

his endless anecdotes and stories and,

of course, his drive for environmental
sustainability.

Our thoughts are with wife, Janet, his

daughter Jenny and her family and his
grandchildren. D



E©A Fellow appointed to
{top research council collie

has been appointed Chief Executive
and Deputy Chair of the Engineering

and Physical Sciences Research Council

(EPSRC), the UK’s main agency for funding

research in engineering.
Universities and Science Minister David

Willetts, announcing the appointment, said:

“His impressive track record in academia

combined with his industrial background will

serve him well in leading EPSRC with its vital
role of supporting world-class science and

engineering."
Professor Nelson said: "I feel greatly

honoured to have been chosen for such an
important national role, I am looking forward
to working with colleagues across the
research disciplines to ensure the continued
health of the UK’s world»class science base

upon which so much of our future prosperity
depends."

Professor Nelson is Professor of Acoustics

at the University of Southampton where he

Professor Philip Nelson, an IOA Fellow, has served as Pro ViceAChancellor for

Research and Enterprise from 2005-2013, as

Director ofthe University's Institute of Sound
and Vibration Research tlSVR) from 2001 to

2005, and as the founder Director of the

Rolls-Royce University Technology Centre in
Gas Turbine Noise from 1999 to 2001, He also

served as President of the International

Commission for Acoustics from 2004 to 2007i

A graduate of Southampton, Professor

Nelson remains an active researcher, having

worked mainly in the fields of acoustics,

vibration, signal processing, control systems
and fluid dynamics He led the university's

submission to the 2008 Research Assessment
Exercise and 2014 Research Excellence

Framework. He is currently chairing the
General Engineering subepanel for REF2014.

The director of a number of spinaout
companies, he has also served on the CBI

South East Regional Council as well as the

boards of the University of Southampton

Science Park and of the "SET-squared" parta

 

nership of Southampton, Bristol, Bath and
Surrey Universities. In 2013 he co-founded
the Science and Engineering South
Consortium of research-focused universities
including Oxford, Cambridge, Southampton,
Imperial College London and University
College London.

The appointment is for four years.
Professor Nelson will take up his post on 1
April as the permanent successor to Professor

Dave Delpy. 0

Penguin Recruitment is a specialist recruitment company offering services to the Env onmental Industry       

 

Senior Acoustic Consultant - London £30,000 - £40,000

 

Acoustic Noise Consultant — Watford
AweIl-established environmental engineering company based in Wadord currently have an

£22,000 v £30,000

  

  

A iantastic opportunity exists fora Senior Environmental Acoustic Consultant to join an extremely

succ‘essiul and highly recognised multidisciplinary engineering consultancy with an enviable

reputation as being one otthe World‘s leading engineering and devekzpment consultancies. Due

to an increase in workload they currently require a highly experienced and skilled environmental

acoustician with aproven track record of project work. Qualifications desired include: a degree in

acoustics/vibration related field ideally with a post graduate certificate in a relevant subject.

Reporting to the principal consultant, you will provide technical expertise and assist with the

management oia number of innovative projects across the UK.

Principal Environmental Acoustician — Glasgow £35,000 +
We currently have an exciting opportunity available for a highly experienced Acoustician (with a

background in environmental acoustics) to join an established energy and environmental

consultancy, In this position you would primarin be Working on projects in the renewable energy,

oil and gas, and construction sectors; helping to lead a team oi talented Acoustic Consultants

ldeal applicants will have extensive consultancy expertise Within the environmental Acoustics

sector, With a locus on infrastnictura and energy development. They will also hold a BSc or MSc

in Acoustics or Noise and Vibration Control, an loA diploma and IoA membership.

Senior Acoustic Consultant — Birmingham £28,000 - £34,000

Alarge multidisciplinary consultancy. with ottices across Europe, the Middle East, North America

and Asia, is currently seeking to recruit a SeniorAcoustic Consultant for their Birmingham

offices. You will be involved in the assessment of noise for a broad range of projects across all

sectors including roads and rail, building design and aerospace, Adegree or postgraduate

qualification in Acoustics is essential, as is a full driving license 7 in order to travel between Sites

around the UK.

Senior Acoustic Consultant — Manchester £30,000 - £35,000

A world‘renowned, specialist acoustic consultancy is currently seeking an experienced

EnvironmentaIAooustician to join lheirteam in Central Manchester, My client has built up a

reputation since its founding for taking on challenging and interesting projects in the field of

environmental acoustics, and they have a number of these projects planned ior 2014 across the

globe, For this position we would be looking for a candidate with a proven track record of

delivering complex architectural acoustic projects on time and to the client's specification. You will

also have a degree in Acoustics or a related discipline and you Will hold a full UK driving license.

urgent requirement for an Acoustic Noise Consultant. They pride themselves on the quality oi

their work and the service they provide to their clients and as such are often asked to be an

expen witness at public enquiries, The ideal candidate will hold an acoustics or related degree

and have prior experience working within the acoustics sector particularly undertaking

environmental noise assessments with knowledge of relevant legislation, This role will involve

both office and field work

Senior Building Acoustic Consultant — Surrey £35,000 - £40,000

We have a great opportunity for a SeniorAcoustic Consultant who speCialises in the Buildings

sector in the Surrey area. My client is a prestigious company who have an excellent reputation

within the Acoustics sector. You will be working on a variety oi projects liaising With important

clients. managing a team and leading the project. Ideal candidates Will have a suitable education

background and have prior experience taking the lead on building acoustic projects and have

experience oi team management, This opportunity represents an excellent career opportunity for

the right candidate and comes With an excellent benefits package

We have many more vacancies available on our

website. Please refer to www.penguinrecruitment.co.uk.

Penguin Recruitment Ltd operate as both an EmploymentAgency

and an Employment Business

Interested in our current Acoustic job opportunities?

Please do not hesitate contact either Jon Davies or

Hannah Meredith on 01792 361 770 or alternatively email

jon.davies@penguinrecruitment.co.uk or

hannah.meredith@penguinrecruitmentcouk
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IAC Acoustics sets up new
‘ consultancy
AC Acoustics has set up a new acoustic

Iand vibration consultancy division at its
global headquarters in Winchester,

The team, led by Richard Lord, will specialise
in advising on acoustic, vibration and
pulsation in process piping issues. In partic—
ularI the division will help both current and
new clients to complete studies on vibration

and pulsation for pipelines in the oil and gas

industry
Team members will cooperate closely with

colleagues from IAC Sim Engineering in
France. The team in Lille has more than 15
years' experience in providing similar advice,
including environmental noise mapping,

noise exposure and acoustic imaging,
Calum Forsyth, CEO of IAC Acoustics,

said: “We are seeing more and more UK

Cirrus
goes Dutch
in airport
noise
link-up

irrus Environmental has entered an
e airport noise monitoring partnership

with Casper, a specialist in web,

based visualisation and monitoring
software for the aviation industry.

The link-up will see the integration of
Casper Noise, the Netherlands-based
company’s web-based noise management
system, with Cirrus' Invictus noise monitor
(see page 52). Both companies have also
agreed to share each other's global network
to be able to provide worldwide customers
with local support

Justin Barker, Cirrus Sales Manager,

said: "We are delighted to be able to
announce this new partnership with
Casper which allows us to bring to the
market what we believe is the most

effective and comprehensive airport noise
monitoring system available"

Heleen Erkamp, Casper CEO, said: “We
are very excited about the opportunities
resulting from this partnership. We
strongly believe that our customers will
benefit hugely from our combined
innovative strengths and customer-
oriented approach" a

division
companies in the construction and planning
sector seeking acoustic consultancy services,
Richard Lord and his team are well posi-

tioned with their vast experience in the sector
to further assist our clients getting the best
results in acoustic design"

For more information ring Richard Lord
on 01962 873150 or email Richard.Lord@iac-
acoustics.com

And in another development, IAC has

entered a partnership with Diagnostic
Instruments (DI), a market leader in audio-
logical instrumentation.

The companies say theagreement ensures
that customers will benefit from a larger
product range and worldwide delivery. The
partnership will be rolled out globally over
the next few months

  

The agreement will see the entire portfolio
of sound proof cabins from IAC Acoustics
integrated into Diagnostic Instruments‘
product range. from small standard single
occupancy cabins and booths to large
bespoke rooms 0

Armstrong provides sound
solution for office project

and canopies from Armstrong Ceilings

were used to refurbish a building in
Witham, Essex to provide a new home for

600 employees of Cofunds, now part of Legal
& General.

Some 3,000m2 ofArmstrong's white
Ultima MicroLook BE 600mm x 600mm tiles
in a 6mm Silhouette grid were used in the

open office areas while Axiom KE (Knife
Edge) canopies with Ultima SL2 planks

a. combination of mineral and metal tiles
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feature in the reception and corridors, 20
Optima circular canopies in the Café and
breakout areas, and metal Tegular 2 tiles in

the kitchen.
The Ultima mineral tiles meet sound

absorption Class C while the Optima
mineral canopies provide 2.00 sabines of
sound absorption per piece as well as 82%
recycled content, Both feature 87%
light reflectance, D

 



Sonic Womdlerllomdl:
E. Scientific ©dyssey oii Sound
By Trevor Cox
Review by Ian Bennett

reader to turn the pages and listen to
the sounds of the thumb brushing

against the edges of the paper, and the glue of

the spine creaking under the weight of the

pages within. There was a moment of
anxiety as I opened my copy, in case the

spine should give up the struggle and the

pages fall out, but the safety margins in paper

engineering proved to be more than
adequate. I can happily report that the

content of the perfectly ordinary pages was in

fact extraordinary.
Trevor, our Immediate Past President, has

had to broddle into the dusty corners of

onomatopoeia to write this book, and has

largely succeeded. The reader accompanies
him on a series of worldwide sonic adven-

tures, starting prosaically enough down a

manhole into a sewer in a London park. and
proceeding via a sound walk in a city street to

consider the way in which sounds are
perceived 7 or ignored — in everyday life.

Having explained the purpose of his book,

which is to transpose ideas from the visual

experience to the aural experience, he goes
on to help us to appreciate both the extreme

and the commonplace in our world of sound.

Understandably enough (and to an
acoustician, appealingly] the first chapter

deals with reverberation. Our intrepid

explorer has discovered the most reverberant
space in the world, which as it turns out is

not a world famous concert hall or cathedral,

and not the Hamilton Mausoleum, but a

disused oil storage tank at Inchindown,

Invergordon [also in Scotland). The mid»

frequency reverberation time of 30 seconds,

and the extreme value at 125Hz (unimagin-
ably long, but I won’t steal the thunder by

revealing the figure), justified an entry in the

Guinness Book ofRecords, as well as
prompting a disbelieving exchange of views

online. The colourful description of the

journey into the tank armed with acoustical

measurement equipment, as well asthe word

picture of how the acoustic space "felt",

invites further exploration into chapters two
to nine.

We are taken from the most reverberant

place in the world past ringing rocks and

barking fish to hear some echoes of the past,

The dust cover on this book invites the

0 Acoustic, Fire, Structural and Physical test laboratory

0 Site acoustic pre-completion testing 0 Notified body

The Building Test Centre
Fire Acoustics Structures

 

then on going round the bend we encounter

singing sands and the quietest places in the
world. After a chapter on placing sound,

which covers acoustics with a musical incli—

nation, the book thinks about future
wonders. There is a comprehensive notes

section with references and I found the brief
index more than sufficient to find any of the

places or personalities half»remembered from
the text.

There is a map of the sonic wonders of the
world ranging through six continents and

showing man-made sights (or rather,
sounds), animal noises, naturally occurring

mineral phenomena, and tidal bores. It may

be some time before most of us get anywhere
near Lake Baikal in Siberia, but the sound

emitted from ice—covered expanses of water

can be witnessed, albeit much less spectacu-
larly, next to a frozen pond in your local park.

One chapter has a useful historical
summary of echoes in manimade
spaces, but it almost inevitably
starts with the University of

Salford experiments on a duck’s
quack. Apparently it is widely
believed that a duck’s quack does
not echo, although I must admit I

had never heard of this before it
appeared in Acoustics Bulletin a
few years ago. Trevor Cox may be

in danger ofbeing remembered
primarily for his work disproving
the folklore (perhaps there are

more pernicious myths he could
have busted] but the anecdote does
provide a helpful introduction to

the way in which echoes were inter»
preted and analysed in the past.
Having recently stumbled on a spec—

tacular flutter echo on a mundane
industrial estate in south

Manchester, I could quite under-

stand how supernatural forces might
have been implicated in a pre-
enlightenment age.

The effects of21‘l century life on
birdsong are quite well documented,

but it was still fascinating to have an
account of how species might be

diverging because of their changing
songs: certain sparrows are known to

T: 0115 945 1564
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Review

have evolved a variation in the range of
frequencies they sing, in order to improve
their audibility in cities, and it is quite
conceivable that this may result intwo

separate strains, and eventually species,
because of the lack of interbreeding.

The book as a whole is lucidly written and
anyone with a background in acoustics,
physics or biology will find it an entertaining
read. The cover price is very reasonable for a
hardback book: although it is not a text book

it does have a wealth of information that will
still be interesting on second or subsequent
visits, not least because the approachable
style radiates the enthusiasm and personality
of the author. I may well try to visit some of
the places described in the book, but I thinkI

will draw a line well before the singing seals
of Svalbard. O

 

Published by The Bodley Head,
price £20, ISBN 978-1-84792-210-6

www.btcon|ine.co.uk
llSllNG
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Compboii Associates
nnonnoos sonndlIBodlgo tonnan

launch a new acoustic dosimeter, the
soundBadge.

With a lightweight design, soundBadge

stores recordings four times a second, which,

says Campbell, gives a comprehensive picture
of sound levels for an entire working day

It charges and downloads via a USB port,
without complicated charging and reader
unitsr When soundBadge is connected to a
PC, it automatically appears on screen as a
thumb drive and from here files of interest
can be opened to view measurement data,
The supplied soundView software allows for
the removal of unwanted sections of a meas-
urement and enables post data processing
and reporting.

It conforms to all relevant dosimeter

Campbell Associates has announced the

The soundBadge dosimeter

 

standards, and also performs all the required

sound level meter functions necessary for a
compact instrument. The full kit includes

rubber protected mounting straps,
soundView software and a calibration
adaptor to verify measure»

ment accuracy
And in another move, \

Campbell has developed ' r
a new kit for environ,

mental noise assess-
ments which it says
brings a new versatility
to remote assessments.

Known as the Nor-
140 ENV Kl kit, the kit
includes a new weather
protected microphone
and accessories, a more
transportable light-
weight outdoor case,

new longer life lithium
batteries for up to seven
days of power and the new
and improved version of
NorReview software (v5) for

uncomplicated data
processing The system is
available for sale or hire and is
supplied UKAS calibrated

For more details, visit
www.campbell-associates.co.uk,
ring 01371 87103, or email
hotline@campbell-associates.co.uk 0
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tilidlIB introduces FUSEQN oindl
CUBE sntozrt noise orndl vibration
monitoring instrnnnents

sound andvibration analyzer for offline
measurements, and CUBE, a new noise

monitoring terminal.
With DUO [new version available soon),

FUSION and CUBE, the OldB range is
evolving into an ecosystem of smart
networked equipment designed to be inter—
changeable. Each instrument comes
complete with compatible accessories and

provides datathat can be processed using the
same software programs.

FUSION, a class 1 sound and vibration
analyzer, combines powerful features aimed
in particular at facilitating analysis, with a

design entirely oriented towards increasing

0MB have launchedFUSION, a new productivity Downloading data via aWiFi

network, remote administration via a 3G
network, viewing measurements in real time

and so on, FUSION offers multiple communir
cation options. In addition, wireless vibration
measurement is proposed for the first time
on a sound level meter. Connected to a smart
sensor, FUSION offers the possibility to
record the Vibration signal on three axes at
the same time, in parallel with the simultae

neous recording of the acoustic signal and
storage of acoustic indicators.

CUBE, the second innovative product
available from OIdB, is a new noise moni-

toring terminal which also aims to combine
performance and ease of use. In a break from

all ) ) Acoustics Bulletin March/April 2014

the usual conical shape, this cubic terminal
offers various integration options: portable in

a carrying case or stationary in a fixed unit. It
offers excellent connectivity, with a 3G
modem, WiFi connection and Ethernet port,

In conjunction with the OldB WebMonitoring
services, CUBE offers a simple and effective
solution for deploying acoustic monitoring.

Everything from secure cloud storage of data,
online presentation of measurements via a .

customized Web interface and real-time
monitoring of alarms is designed to enable
users to focus on the essential: the analysis of
monitoring data.

For more details go to http://www.acoem
group.comlenvironmental-solutions D



News
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lnvrctus Portable
Noise Monitor

Introducing the lnvictus...
Cirrus Environmental's purpose designed portable noise

monitor for outdoor noise measurement.

- Reliable: Simultaneous measurement of all parameters.

- Informed: Audio recording. SMS, email and twitter alerts.

- Control: Communicate remotely via 36. GPRS. Wi’Fl, Ethernet

(LAN) or Radio Modems,

- Flexible: Set different measurement periods and alerts for

different times of the day and days of the week.

- Manage: Noise-i—lub‘1 Software allows data to be downloaded,

reports created and data analysed,

- Integrate: includes additional inputs and outputs for

integration of weather data and video recording systems,

Accurate 0 Flexible o Reliable

Call: 01723 891722

"Cirrus Visit: www.cirrus-environmental.comEnvironmcnlul

61 Email: sales@cirrus-environmental.com Acoustics Bulletin March/April 2014
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| New portable noise monitor {from Cleans
irrus Environmental has launched a

‘I new portable noise monitor.
The result of two years' in-house devel»

opment, the lnvictus allows simultaneous

measurements of all parameters and can be
controlled remotely via 3G, GPRS, Wi-Fi
Ethernet or radio modems.

Its programming allows the user to set
different measurement periods and alerts for
different times of the day/different days of
the week

It can also deliver its data with audio

recordings. SMS, email and Twitter alerts to
ensure the information can be gathered and
delivered virtually real time, which, says

Cirrus, makes it ideal for site managers who

need to be alerted to breaches of preeset
limits as soon as possible.

Iustin Baker, Cirrus Sales Manager, said:

"We know from our research that the clients
wanted a system that allows full integration
of weather data and video recording systems

so we included additional inputs and outputs
specifically for this application.

"The team also ensured that the Noise-
Hub2 Software included allows the data to be
downloaded, analysed and reports created
easily and conveniently. It can run from a
single PC, server or be accessed through a
web interface so the data is accessible as
soon as it's recorded"

Other extras introduced as standard
include a new flexible calendar function that
supports project planning needs. The
calendar function allows different averaging
periods and alerts to be set up for different
times of the days/days of the week to comply
with complex noise limit conditions, for
example, ifa project is working close to
schools, public buildings or on festival sites.

For more information go to www.cirrus~
environmentalcom, ring 01723 891722 or
email sales@cirrus-environmental.com. 0

he Invlctu norse monitor

 

'l‘we elnnnnel option {for Brilel 82 Kjaer
Type 227® S©Eflmdl level meter

riiel & Kjaer has launched a two
Bchannel option for its Type 2270

sound level meter to help users

reduce timespent conducting multi-point
acoustic measurements,

The new option allows both channels to
receive simultaneous input, from two micro-

phones or accelerometers, It can also receive
feedback from one microphone and one

accelerometer. This allows the user to carry
out synchronised acoustic or vibration signal
measurements, making it ideal for

interior/exterior noise measurements or
assessing how vibration from machinery
relates to its noise output.

The two channel option is also compatible
with Signal Recording Option BZ-7226. This is
a signal recorder application which enables

the other optional modules to record the
input signal, as an attachment to a measure»
ment project, allowing the user to identify
and document sound and vibration sources,
such as HVAC units, transport noise or
wind turbines

The user can play back their recordings
and export the data for further analysis via
Measurement Partner Suite, which is a post-

processing software for the company‘s 2250
and 2270 sound level meterst Measurement
Partner Suite automates the most common
post-processing tasks, removing the need to
export data to spreadsheets for analysis and
saving hours of a consultant’s time, In
addition, the risk of errors when using and
sharing spreadsheets is reduced.

Measurement data can be emailed to
other users with a “pack-and-go" feature that

zips and sends entire measurement archives
with one click, The archive then reappears in
the recipient‘s display automatically.

The updated software also offers a low
frequency option for the 2270 and 2250
meters. With the low frequency option

enabled 7 and the appropriate transducer
selection 7 infrasound and building vibration
measurements can be performed according
to the most international standards, such as
ISO 7196:1995 and ANSI Slt4272001[R201l).

More information go to www.bksv.com O
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'Liiieilime
plus
guerrmmfiee'
for Regupell
range

screed materials now comes with an

assurance that they will last “as long as

the building they are used in".
As a recycled rubber crumb product, the

range is said to have excellent resistance to
compression For example, Regupol E48,

when subjected to 3 to./m2 for 10,000
minutes registered slightly over 2mm of

compression, whereas an acoustic foam

product used for similar applications suffered

more than 7mm of compression,

The thickness of an acoustic under-screed

material is a significant factor in its perform»

ance as a soundproofing layer. If, as a result

ofbeing subjected to a significant load over

time, it becomes thinner, it will no longer

deliver the same acoustic performance

The range is available in the UK exclu-

sively through CMS Danskin Acoustics. It

includes Regupol 7210C, Regupol E48,

Reglpol 6010BA, Regupol BOIOSH and
Regupol Quietlay.

For more details, contact Michael Sellars

on 01925 577711 or at

michaelsellars®sigplc.com O

The Regupol range of acoustic under

News

 

New Skyfielldl ezeeusfiie
partition linens elm
Elite Style
kyfold, the vertical-rising partitioning

8 system available in the UK from Style,

has launched the 59dB Rw fully
automatic acoustic moveable wall,

Efrem Brynin, Style's Skyfold Product

Director, said: "An automatic, moveable wall

with this level of soundproofing certainly sets
a new precedent,

Live Leq menses fills debut
fien' Ricotta/ANV

ment for RCDS, is up and running on a

number of important projects.
Live data is sent to the secure Live Leq

website by LAN or 3G.

Alarms and limits are usereselectable and

highly flexible. Up to five different simulta-

neous limits can be set in any user-selectable

period. There is no practical limit to the

number of periods a user can select per day

and different limits and time periods can be

set for different days of the week if required.

Five minute, one hour and 12 hour LAeq

limits could be set simultaneously together

with, say, an IArnax and LA90 noise limit.

The Effective Remaining Limit (ERL) can

be displayed showing the remaining
allowable LAeq noise level for period for

which an LAeq noise limit has been set (i.e.

the maximum LAeq noise level which, if

sustained for the remainder of the measure-

ment period, would just not exceed the Leq

noise limit).

Live Leq, Rion/ANV‘s webrbased replace- When alarms are exceeded e-mails are

sent out to recipients specified by the noise

professional managing the project.
The live data is viewable in a secure

website which is hosted at a UK data centre

on a dedicated Raid 10 Sewer with overnight
backups. The previous 30 days data is

Viewable on the secure website and older

data can also be stored to the server. Key

system health indicators such as the power

supply voltage, memory card capacity and
whether data is being stored, can be continu-
ously displayed

Monitoring locations are shown on a

Google MapsTM interface with colour-coded

icons for an immediate indication ofwhether

limits are being, have beenor are in danger of
being exceeded.

Live Leq can be used as a tool for

community engagement. You can give
viewers access to the live data for one or

more measurement positions.

A Rion NL-52 is at the heart of each Live

“We have been the exclusive UK partner to

Skyfold for 10 years and during this time the

product has continually evolved. This new
development is a very significant leap
forward in acoustic technology."

For more details go to wwwstyle-parti.

tions.co.uk a

  

Leq system and, if used outdoors, a Rion WS-

15 Outdoor windshield, The Rion NL—52 has

been independently type tested and achieves
BS EN 61672 Class 1 with or without the WS»

15 outdoor windshield.
For more information contact ANV

Measurement Systems on 01908 642846 or

e-mail: info@noise-a.nd-vibration.co.uk a
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Gracey & Associates
Sound and Vibration Instrument Hire

ISO 9001 - 831 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 our 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.

racey.com
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- Simple M‘enu Structure

, - Built-in Gerhic Equaliser

“ - Fast RT calc; '

‘ ‘ - Full Qn-screenResults
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- Re-use Individual Files in

’ 7 _ ‘ ‘ ‘ New Tests r
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- tightest 5n on the Market

- High-Quality Noise Generation

- Height-[measuring LEDs for each impact hammer

- “Lire/less Remote Control
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MEASUREMENT SYSTEMS

   

I1W Web-Based Monitoring for Noise Professionals 1

  

- User-settable alarms and limits - E-mail alarms

. Up to 5 different simultaneous limits in a period . Independently Type Tested to IEC 61672 Class 1

~ Unlimited number of periods during theday - Community Engagement

Different limits and periods can be set on different days - Set up viewers to see Live Data

« Live Data to a secure website o Continuous Monitoring of System Health

 

QRION WS 15 "ove’sue 0°”b'9'Laye'' Proprietary Windscreen"

- Widely Deployed on Windfarrn and Construction Projects

Diameter > 100mm

c Insertion Loss < +/71 dB 63 — 4000 Hz

- BS EN 51672 Class 1 with Rion NL-52 (Fully Independently Type Tested)

 

Vibra+ Designed for
Construction/Demolition
Vibration Monitoring

QRIoN NL 52 ~ Logs PPV and Dominant Frequency

— - Dominant Frequency Essential for as
7385: 2 (Building Damage) Evaluation

 

A Complete Solution for Environmental - Extended Frequency Range downtoin
. - Measures Peak Displacement (essential for

NOlse Measurement evaluation of low frequency vibration)

 

- Accuracy Complies with DIN 45669 Class 1

- Integral GPRS Modem Sends out Daily
. LAeq, LAmax. LAmin, SEL & 5 Statistical Indices ~ Periodic Samples (including 2 minutes — Data emails
- 100 msec data logged simultaneously with Perle“ for Windfa'm Compliance) . Emails (and data if required) sent out

processed values o Real Time Octaves/Third Octaves when user configurable alarm (eye's
Uncompressed Audio Recording NXAZRTlopuon) exceeded
NX—42WR(0ption) » Full Logging Functionality Maintained . User-friendly software displays data and
, Continuous but in Octaves or Third Octaves exports to CSV me

» Manual Start lStop ' Narrow Band FFT AHBIYSIS NX*52FT (Option) - Real time clock and dominant frequency
_ Triggered by up to 4 User Seiemed - 8000 Line FFT up to 20 kHz (2.5 Hz resolution) given ler each measurement
Levels (different triggers for different times) . Independently Type Tested to IEC 61672 Class 1 - Very easy and intuitive to use

 
  

NNR-O3 Noise Nuisance Recorder
Quick and Easy to Install, Download and for Reviewing ResultsMEAsl/AEMEMY SYXTEMS

- Uncompressed Wav Files - Superb Audio Quality (& playable Upgradeable (add octaves/third octaves and
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on standard media players) more memory without returning to supplier)

~ Up to 1 Minute PrerTrigger o Outer Pilot Case for Effective Covert
- Simply Drag and Drop Data into Intuitive Rion AS-GO Software Deployment
. Removable Memory Card (Store Evidence on the Original - Handset with Illuminated Buttons Clearly

, Medium) Shows when Audio is Recording

1 - Robust high quality hardware (especially microphone - Wireless (Up to so Metres) Remote Included
| extension cable) as Standard I

 

   Sound and Vibrationwww.noise-and-Vibration.co.uk | info@noise-and-vibration.co.uk | tel: 01908 642846


