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Product
srLetter
ia f fAfrom Milton Keynes

Dear Members
Our friends in the north recently
extended invitations for the IOA to join
them on some interesting and important
events in Scotland. The first, on 5th April,
was to review the conference facilities at
the Scottish Event Centre (SECC) on the
banks of the Clyde. The IOA is preparing
a bid to hold the major international
conference, Internoise 2022, and
Allan Chesney (CEO) and I travelled to
the venue to confirm that it could hold
a conference of about 1,000 delegates in
15 or more parallel sessions over three
days. Shona Brierton of the Glasgow
Convention Bureau hosted the visit
and introduced Margaret Sherry, who
will lead our Professional Conference
Organisation (PCO). They and their
staff provided us with compelling proof
that the IOA can manage this event and
Glasgow is the place to do it.
The bid, which is in competition
with another European country, will be
presented at Internoise 2019 in Madrid,
and is to include details of the budget
and organisation and of the technical
programme. I would like to thank IOA
members who agreed to be part of the
Local Organising Committee (LOC)
and to chair the 15+ main topics,
which will range from aircraft noise to
vibro-acoustics. I hope to report on the
success of the bid in the next Bulletin.

Scottish Branch meeting

Then off to Edinburgh on the same
day, to attend the meeting of the
Scottish Branch, chaired by Alistair
Somerville. The theme of the meeting
was networking in audio and acoustics

and was well attended by people with
backgrounds in consultancy and university
research, in both audio and acoustics.
Details of the meeting will be reported
in a future Bulletin, but I would like to
highlight some interesting items. Stuart
Gillan gave an update on the Scottish
Audio and Acoustics Network (SAAN),
set up to promote interaction between
the creative digital audio industries and
acoustics consultancies and research
groups. This is another important Scottish
initiative, which I hope will eventually
expand and roll out to the rest of the UK.
Kirill Horoshenkov followed with
a presentation on the progress and
achievements of the UK Acoustics Network
(UKAN). I have written about UKAN
in previous Bulletins and even nagged
members to join. Its present membership
is more than 600 and expanding and
registration is easy to do. I gave a short
presentation on the IOA Strategy Review
and the actions being put into place. The
strategic priorities are perception and
education. The perception is of acoustics
and the IOA, by the public, policy
makers, other professions and by our own
membership. The action on education is
the development of blended courses of
combined online and in-house modules,
also of news items tailored to audiences
ranging from children being introduced
to STEM, interested lay persons, and
experts and practitioners. The Branch
meeting ended with the announcement
that Edinburgh University is in the process
of launching an undergraduate acoustics
course. Good news and another item for a
future Bulletin.

Edinburgh Medal

Then off to attend the Edinburgh Medal
Address and reception. The Medal is
awarded to men and women working in
science and technology who have made
significant contributions to humanity.
Previous recipients are Sir David
Attenborough and Professor Peter
Higgs. The meeting was attended by the
great and good, and this year’s recipient
was Christiana Figueres, former UN
Executive Secretary on Climate Change,
for her key role in bringing nations
together to deliver the Paris Accord. Her
talk was optimistic and inspiring,
although it contained the warning that
the target increase in temperature
should be 1.5 degrees and no higher.
Noise is a pollutant, of course, which
impacts on the well-being of individuals
and communities, and the news about
our new award on sustainable design,
initiated by Peter Rogers, is timely. The
first award recipient, ‘Woolly Shepherd’
is for the inventive (and charming) use
of rurally sourced material to enhance
the acoustics of children’s spaces etc is
reported in this issue on page 19. 

Barry Gibbs, President IOA
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Institute Affairs Engineering Division

IOA supports members
to gain Engineering
Council registration
By Blane Judd
Engineering Manager

The Engineering Division’s pipeline of members is growing with those who wish to join the
increasing number of engineers professionally registered with the Engineering Council.

W

e are moving back to our target of double figures after
the office relocation last year caused a slight drop in
processing. You can read about two of the newest
candidates, Rachel Bennett and Will Kerr, on page 7 of this issue.
Some candidates who started working towards registration some
time ago, then stopped, have recently found the time to continue
their application, proving that it is never too late to re-start the
registration process. We have added a self-help check sheet to our
support materials which candidates have reported is very helpful
in keeping a record of what material has been sent and what is
still outstanding.

Support that works for you

Emma Lilliman’s great work in supporting candidates like
you through the registration process continues. Special
thanks go to Neil Ferguson, who assists with the academic
equivalence support, through his help and guidance, we have
been able to support applicants who do not have exemplifying
qualifications as laid down by the Engineering Council.
We hold a number of interview events through the year,
depending on the number of candidates we have coming
forward for registration and our next round of interviews

6

will be held in June followed by another round in the
autumn. We already have some candidates working towards
both sessions and we can offer face-to-face interviews or by
video link, so if you are interested in taking the next step to
becoming a professionally registered engineer, contact us on
acousticsengineering@ioa.org.uk

Academic qualifications

The requirements for academic qualifications for CEng and
IEng changed in 1999. Pre-1999 an honours degree at 2:2 or
above was required for CEng or a higher diploma/certificate
for IEng. Post-1999 this changed and for CEng a master’s
degree was required or an ordinary degree for IEng.
There are two routes:
1. Standard route if you have the appropriate EC-accredited
qualification (also referred to as an exemplifying
qualification) in acoustics, and
2. Individual route, which requires further preparatory work
from you before submitting evidence of your competence.
Remember that we are here to help you get through the
process and personal advice and support is offered to
every candidate.
For the individual route, the Institute accepts a number of
courses in relevant subjects such as audio technology, from
certain academic centres, as being equivalent to accredited
courses for the purposes of EC registration, without the need
for further assessment.
The Institute recognises the IOA Diploma course and the
several masters courses linked to it as providing evidence if
you are looking to gain CEng registration. You could also
offer a PhD qualification, depending upon the content of
the associated taught element. We can also offer support for
registration via a technical report route, if you do not have the
relevant qualifications to help you demonstrate that you are
working as a professional engineer in acoustics.
The election process is overseen by the Institute’s Engineering
Division Committee, which is made up of volunteers from the
membership, to whom we are extremely grateful. They represent
the 300 or so members holding EC registration. They provide
the essential peer review process that affirms that you are at the
appropriate level for recognition as an Engineering Council
Registered Professional Engineer.
The opportunity is there, and we are ready to support you
through it, so that you can become one of 225,000 registrants
that hold International professional recognition. 
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Routes to qualification
The IOA is licensed by the Engineering Council to register members as professional engineers.

T

hrough our Engineering Division, suitably
qualified and experienced engineers may gain this
internationally-recognised award. For CEng and
IEng registration, there are two routes:
•
the standard route for those holding an accredited
engineering degree; and
• the individual route for those holding degrees in related
subjects such as physics, or unaccredited engineering degrees.
Because of the nature of the acoustical engineering
profession, the Institute recognises that some members
seeking CEng or IEng registration will need guidance and
assistance in developing the evidence to demonstrate that they
satisfy both the educational and the professional development
requirements. Members seeking advice should contact the
Institute at acousticsengineering@ioa.org.uk
Members seeking to achieve registration are given personal
advice and support through the process and two who have
recently gained registration are Rachel Bennett and Will Kerr.
Here, we find out a bit more about them.

Rachel Bennett

Rachel studied for her BSc (Hons)
in Music Technology & Audio
Systems at the University of
Huddersfield, and completed her
MSc in Environmental Acoustics
at the University of Salford,
in 2011.
Because CEng registration
is a recognised standard across
all engineering disciplines,
qualification had been a goal of
hers for a few years and she was
encouraged by her employer.
Rachel said: “I started
Rachel Bennett and
preparing evidence for CEng
her son, Albert
registration a few years ago, I
have always been encouraged to
keep a CPD record at work, and it is also a requirement of IOA
membership, so this was the most straightforward piece of
evidence to compile.
“I also had to provide an initial professional development
report, which expanded the relevant areas of my MSc studies
and CPD whilst at work.
“I found that writing the professional review interview
(PRI) report took the most time − selecting a variety of
projects to cover the different UK SPEC criteria, describing
them in the required way, it took considerable time and
numerous revisions.
“I was supported by the IOA through the process, they
reviewed my evidence and provided feedback until they felt
it was suitable for submission. Finding time to compile and

revise all the evidence and prepare for the interview, along
with work and family life, proved challenging.
“The interview mainly focused on the PRI report and I was
asked questions to clarify my statements, expand on them, and
to make sure that all the relevant criteria had been covered.
I was also given the opportunity to discuss CPD and other
aspects of work I am involved in, such as STEM outreach.
“The IOA was especially helpful in arranging an interview
so that I had the opportunity to complete the process before
my own personal deadline − I was due to have a baby at the
end of January! I was very glad of this otherwise I would have
had to postpone and re-visit the application after 12 months of
maternity leave.”
Looking to the future, she said: “I hope that being chartered
will provide extra confidence in my work to clients and my
employer. This will be especially important when bidding for
new projects.
“It will also be a welcome boost to my confidence when I
return to work after maternity leave.
“CEng registration has not necessarily always been ‘expected’
of acoustic consultants as much as it is of other engineering
disciplines, however, I think this is starting to change.”

Will Kerr

Having excelled in maths and
music at school, Will Kerr felt
that he was in a prime position
to start a career in acoustics
by studying at the ISVR at the
University of Southampton. Fast
forward four years, including
a summer placement at Hoare
Lea and collection of MEng in
Acoustical Engineering, Will
was offered a graduate position
at Mott MacDonald and he has
worked there ever since as part of
their acoustics team.
He has worked on major road
Will Kerr
and rail infrastructure schemes
− gaining valuable experience
in environmental noise. His most notable contributions have
included improving efficiencies in modelling, and presenting a
paper on the subject in Japan.
Will said: “It took me a while to understand how to present
my evidence for my CEng qualification, but fortunately, I had
some great support.
“I would say to anyone going through the CEng process that
they should make sure they have a mentor who understands
exactly what is needed to present the evidence to demonstrate
that they satisfy the educational and professional
development requirements.” 
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Ken Dibble, obituary
His son, Robin Dibble, has provided this obituary to him.

Ken Dibble won an Award for Services to the Institute in 2002 and was awarded
Honorary Fellowship in 2014. He served on the Electroacoustic Group Committee and
was involved with the Reproduced Sound Conferences, providing the sound system for
many conferences until his retirement.

K

enneth Dibble was born on 4th November 1945 in
Devon, to Vera and Douglas.
Ken’s interest in audio and electronics started early,
with the dismantling of radio sets and building two-way
loudspeaker systems into ventilation channels, cardboard
boxes, or anything else he could get his hands on.
As a teenager, he worked part-time in a radio shop in
Minehead and built a basic PA system for his school. He
also had a useful side-line in building pre-tuned, miniature
transistor radios that fitted in a pocket-sized jewellery box for
his teachers. These had sufficient output to drive an earpiece,
enabling the teachers to keep up with the test match scores
during the day at school.
Further opportunity to develop his career in audio came
with an apprenticeship at the AEI research labs in Rugby.

8

During his time there he started repairing and hiring out PA
and guitar equipment for the local beat group community.
This business became Midland Sound Services, which Ken
and a partner ran part-time until late 1970, when it became
Midland Sound Limited, then, Ken committed himself entirely
to that business and became a member of the APAE, the
precursor of the ISCE.
At Midland Sound Limited, Ken designed and made all
manner of audio equipment, loudspeaker systems, mixers and
ancillaries. He toured with The Incredible String Band as their
equipment provider and sound engineer and provided systems
for BA Roberston, Smokie and other bands of note during
the period.
His frustration with equipment on tours was that it might
sound great one night but not so great on others. Concluding
that this must be entirely down to the venues, he stepped into
the world of acoustics, eventually closing Midland Sound
Limited in 1977.
Ken began to make quite a name for himself during
this period. Firstly by writing numerous magazine articles,
providing technical reviews of touring bands and de-bunking
manufacturers’ claims for their audio equipment.
Secondly, he studied the area of entertainment noise
control. Where others would simply slap a volume limiter on
a venue that was causing neighbourhood disturbance, Ken
combined building acoustics and isolation with innovative
electronic techniques to allow entertainment venues to
function at sensible volume levels, while not upsetting those
who lived around them. His years involved in the performing
arts gave him the desire to make the most of the performance
for the paying public, while staying within the regulations.
He was very proud of his long involvement with Coventry
Cathedral, where he developed an innovative sound system
in the late 1980s, the basic bi-directional alignment delay
principal of which is still in use today, although with rather
more modern equipment!
Ken was a very proud Fellow of the IOA, and the Institute
of Sound and Communication Engineers, contributing a great
deal to both Institutes in terms of time, technical papers and
committee work, sitting on committees that had bearing on
UK statutes in noise control and audio engineering. He also
gained Chartered Engineer status through the IOA, with a
study of his Coventry project.
Ken passed away peacefully in his sleep on 28th January
leaving his wife of 52 years, Lesley, and his two grown up
children, Laura and Robin, both of whom have been involved
in Ken’s business in one way or another over the years. 
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Irish
Branch
Gerry McCullagh
memorial lecture
By Sarah Middleton

The 11th Annual Gerry McCullagh
memorial lecture was held at the offices of
AWN Consulting by the Irish Branch on
13th February 2019.
Organised by Diarmuid Keaney of
ICAN Acoustics, the guest speaker was
Rupert Thornely-Taylor and he spoke on
the subject of ‘Half a century of noise and
vibration consultancy, what have we (and
the WHO) learned?’
A large number of attendees listened
to Rupert give a fascinating insight into
the development of noise policy from
the 1960s to today. Rupert also explained
the past challenges faced by consultants
when instrumentation and guidance was
not quite as easy to use and precise as it is
today. Rupert then brought us up to date
with a discussion about the new WHO
Environmental Noise Guidelines.
There was an opportunity to ask questions
and gain access to Rupert’s vast knowledge of
acoustics and noise control. 

(L-R) Martin Lester, chair of the
Irish Branch of the IOA with
Rupert Thornely-Taylor

(L-R) Rupert Thornely-Taylor and
Diarmuid Keaney of ICAN

London
Branch
London South Bank University Diploma
students present their projects at the
London Branch
By Luis Gomez-Agustina, IOA Diploma course
director at LSBU

The first London Branch meeting talk of 2019 was delivered
on 16th January by London South Bank University (LSBU)
Diploma students, the class of 2017-18. This is the second year
in a row that LSBU Diploma students have presented at the
London Branch January meeting.
Three of the best Diploma final project reports of the
2017-18 academic year were showcased by their authors;
Kim Coleman, Jon Barnard and Jason Gallimore.

Evaluation of the acoustics, ventilation
and overheating guidance
Kim, an ex-environmental health officer who now works at an
energy and environmental consultancy, gave a very interesting
and clear presentation which summarised her Diploma final
project report entitled ‘Evaluation of the acoustics, ventilation
and overheating guidance’. The project detailed two case
studies, both residential buildings in Hertfordshire, which are
exposed to the same noise sources. The internal and external
environments were monitored to obtain sample noise and
temperature levels over a two-week period during the
heatwave of July 2018. The information collated was
compared to current guidance such as BS 8233:2014, draft
ANC Acoustic, Ventilation and Overheating Residential
Design Guide (AVO) and CIBSE TM59. In addition, a survey

P12 ▶
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The packed room at the London Branch January meeting

of residents’ perceptions of the acoustics, ventilation and
overheating elements of their property was undertaken and
compared against the data collated and relevant standards.
The investigation revealed that despite the two cases meeting
the general AVO guidance, residents’ perceptions were not
largely satisfactory. Kim also found that residents would
benefit from understanding how best to ventilate and control
overheating as well as education on the health implications of
high noise levels. Kim suggested that building designs should
be approached holistically, avoiding having to choose between
high noise levels, ventilation and high temperatures.
An investigation into impulse sound sources for
determining impulse responses in room acoustics
The second presentation was given by Jon Barnard, an
acoustic consultant with a science and music background.
His presentation outlined his investigation in a very succinct
and clear style. He initially reviewed several of the most
common and accepted ways of exciting a space to undertake
acoustic tests. These included producing a source signal with
a noise generator and loudspeaker. While not perfect, these
techniques are recognised by practitioners and regulated by
standards which provide defined methodology for their usage.
However, more traditional sound sources, such as pistols,
balloons or clappers, which seek to create Dirac-like impulses,
are still commonly used in the industry despite their reported
weaknesses. This is mostly due to their cost-effectiveness
and convenience. The study then focused on determining
the practical suitability of balloons and clappers as impulse
sound sources. Results showed that the balloons’ frequency
response and sound levels varied considerably between
balloon sizes. Overall sound levels increased with diameter
as did low frequency levels. However, repeatability decreased
with balloon diameter. A set of wooden clappers gave a higher
sound level and better repeatability than expected, although
it exhibited poor low frequency energy content. The project
highlighted that measurements from impulses produced by
these traditional sound sources should be used with caution
and their limitations be borne in mind.
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The accuracy and limitations of speech privacy auralisation
The last presentation was given by Jason Gallimore, and
despite the time constrains to finish the meeting on
schedule, he managed to deliver his talk in time and at a
comfortable pace. Jason has an academic background in
music production and works as an acoustic consultant. He
effectively summarised his project which looked at optimising
and validating a speech privacy auralisation system (SAP)
developed in-house. The baseline acoustic and speech privacy
performance of meeting rooms was initially tested. The sound
insulation results were used to create auralised versions of the
same scenarios and these were compared to the real-world
performances. In order to improve the accuracy of the system,
further investigation and measurements were undertaken. It
was found that a combination of the speaker system frequency
response and standing waves were the potential cause of
inaccuracies. Applying an iterative correction approach to the
audio files that were used initially in the system, decreased
the discrepancies of the SAP by up to 15 dB depending on
the frequency band. The study proved the effectiveness and
potential of the SAP system. It showed that to improve the
auralisation accuracy further, the impact of standing waves
should be reduced and the method of calibrating the system
using A-weighted broadband noise level should
be reconsidered.
The presentations were thoroughly enjoyed by a packed
room as demonstrated by an attentive audience who posed
a round of interesting questions and suggestions during and
after the presentation.
Feedback from the audience was very positive, highlighting
the quality of the content and good presentation styles. We
look forward to next year’s Diploma student presentations!
http://www.lsbu.ac.uk/research/centres-groups/sites/
acoustics
http://lsbu-acoustics.blogspot.co.uk/ 
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Midlands
Branch

Good Practice Guide for the Assessment
and Control of Noise from Places of
Entertainment
In January, Dani Fiumicelli presented the draft Good Practice
Guide (GPG) for the Assessment and Control of Noise from
Places of Entertainment at the AECOM offices in Chilwell. The
aim of the presentation was to provide an early opportunity for
IOA members to ask questions and provide feedback on the
GPG before the wider consultation opens in the late spring.
Dani explained that the existing GPG to Noise from
Pubs and Clubs is showing its age, and a small working
group is producing a revised draft for consultation with
stakeholders and the wider IOA membership. The draft GPG
is for the Assessment and Control of Noise from Places of
Entertainment, mainly indoor venues and premises which
provide regulated entertainment or the like, and is built
around a risk-based approach to the assessment, management
and mitigation of entertainment noise and includes advice on
the following:
• legal context;
• types of noise sources;
• different types of assessment criteria;
• risk assessment;
• noise management plans;
• noise mitigation;
• measurement advice;
• case studies; and
• example conditions.
Dani explained that the aim is for the draft GPG to be
used as a framework to establish noise level requirements
appropriate to the degree of risk of a noise problem. For
example, under the GPG, a rural pub that has music

Mike Swanwick presenting on the use of sound power in ship
noise assessments
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entertainment once a month ending before midnight would
not be treated as stringently as say a nightclub in a densely
populated urban area that operates every night until the small
hours of the morning. There are a range of factors to consider
and the risk assessment derived from these factors establishes
if the premises is rated as either low, medium or high risk.
Dependent on the risk rating, appropriate sound level-based
control thresholds can be derived from a range of metrics
and values suggested in the GPG which can inform relevant
control measures if required.
The IOA Midlands branch would like to thank Dani for
presenting to the Midlands Branch and to AECOM for
providing the venue.

Use of sound power in ship noise assessments
By Fiona Rogerson

In February, the Midlands Branch was pleased to welcome
back Mike Swanwick. He presented how the use of sound
power in ship noise assessments; used to establish what is
physically happening in terms of structure-borne vibration,
which in turn, can be used to predict radiation of noise into
the ocean. Mike took members through the fundamentals of
undertaking testing of mounted marine engines following
the method of BS ISO 9611:1996 ‘Acoustics. Characterization
of sources of structure-borne sound with respect to sound
radiation from connected structures’, which certainly got our
brains working. The BS 9611 method involves measuring
one-third octave band velocity levels on the supports, or
other connection points, of machines mounted on resilient
isolators for typical frequencies of interest ranging from
20Hz to 4kHz. Mike explained that it may sometimes be
desirable to undertake a more comprehensive assessment
using narrowband analysis, which can yield more vibration
modes and orders and illustrated the use of Lissajous figures
for visualisation and analysis. Mike took us through a typical
measurement protocol using a swept sine shaker, including
how accelerometers should be mounted, and briefly running
through the formulae for calculating the mean accelerance
level (MAL). It was interesting to learn that the primary
axis of radiation of ship noise into the ocean is ‘athwartships’
(across the beam of the ship as opposed to fore-aft). Mike
cautioned that what appear to be two identical machines can
exhibit quite different vibration characteristics.
The IOA Midlands branch would like to thank Mike for the
presentation and to WSP Birmingham for hosting. 
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Working as a forensic speech consultant
By Aglaia Foteinou

In collaboration with the AES (Midlands) the IOA Midlands
Branch invited Dr Christin Kirchhübel, forensic speech
consultant and founder of Soundscape Voice Evidence, for
the meeting in March. Christin shared her experience of
working as a forensic speech consultant in over 550 cases
and providing evidence as an expert witness in court. She
discussed how recordings of speech are analysed for voice
identification purposes.
The comparison is made between two sets of recordings; the
first being the evidential recording and the second being the
reference recording. The voice components that are the main
focus for this analysis were presented. It was very interesting
to explore how the vocal tract works and how this can affect
the voice. Examples of voices with different vocal tract
features (such as a raised larynx voice or a creaky voice) were
presented and it was also explained how visual confirmation
from spectrograms are used to support the impressionistic
judgments following specific protocols used for voice quality.
Acoustic analysis of vowels and consonants, including
formants are also an important feature for speaker
identification. It was fascinating to hear that additional
information about the speaker can be extracted from a
person’s voice (such as ethnicity or educational background),
however, as we were keen to ask, physical characteristics or
psychological profiling (if the speaker is lying for example)
cannot be extracted in a reliable manner. When voice
comparison evidence is used in court cases; the conclusions
are presented as scientific opinion and it was very interesting
to hear from Christin how she supports this opinion in court.
Sincere thanks go to Christin for sharing her experience
with us and presenting a field that, despite being fascinating,
is not very well known. Thanks also to the University of
Wolverhampton for hosting this meeting. 

It’s nearly time
for our annual
conference and
awards
programme...
Thursday 6th June.
At the Crowne Plaza Hotel,
Manchester Ciy Centre.
Book your place to learn about issues
surrounding hearing and vulnerable
groups, World Health Organisation
Environmental Noise Guidelines and
entertainment noise.
Guest speakers will be sharing
their expertise across these
and other subject areas at the
event, with a warm welcome
to ANC members and nonmembers alike.
This year, the awards
programme has also
been expanded to
include nine
categories.

Find more at
www.theanc.co.uk

Dr Christin Kirchhübel, forensic speech
founder of Soundscape Voice Evidence
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Awards season
at the IOA
The IOA is proud to announce its award winners for 2019 along with
information about our brand new Sustainable Design award:

The IOA awards go to people who make
particularly noteworthy contributions to
the acoustics industry

T

he IOA annually honours people whose contributions
to acoustics have been particularly noteworthy. The
medals and awards programme has evolved over the
years and is now quite wide ranging in its acknowledgment
of academic achievement, practical engineering applications
and innovations, student achievement and contributions to
the Institute and to the world of science and technology.
Each year the IOA announces a number of its prestigious award
winners following the Institute’s Council meeting towards the end
of March, and ahead of the annual conference in May. Awards are
presented either at the annual conference dinner (Acoustics 2019)
or at specialist events or venues later during the year.
Barry Gibbs, President of the IOA, said: “The IOA awards
recognise outstanding contributions to the field of acoustics in
the UK as well as internationally. We operate an open nomination
policy and welcome diversity in entries from around the world
and this year’s winners are from the UK, Denmark and the
United States.
“The new Sustainable Design award
delivers on a recommendation by the
Institute’s task force on sustainability
to identify and celebrate acoustics
and sustainable design, and is a
rolling award made to deserving
applicants and their teams.”

medal is named after John William Strutt, Third Baron Rayleigh
(1842-1919), a versatile physicist who conducted experimental
and theoretical research in virtually every branch of the subject.
A graduate, fellow and eventually Chancellor of Cambridge
University, he was a fellow and president of the Royal Society.
The winner of the 2019 Rayleigh Medal is Professor Claus
Elberling (Denmark), the medal will be presented at the
Danish Technical Audiological Society (DTAS) on
27th September 2019 in Denmark.
RWB Stephens Medal:
The RWB Stephens Medal was named after Dr Ray Stephens,
the first President of the IOA. His main interests lay in physical
acoustics but he is remembered by generations of students for
his continuing work in education. The medal is awarded in
odd-numbered years for outstanding contributions to acoustics
research or education.
The winner of the 2019 RWB Stephens Medal is
Raf Orlowski (Ramboll Acoustics), the medal will be
presented at Acoustics 2019 in May.

Award winners

Rayleigh Medal:
The Rayleigh Medal is the
IOA’s premier award, given
without regard to age to
persons of undoubted renown
for outstanding contributions
to acoustics. It is normally
presented to a UK acoustician in
even numbered years and an overseas
acoustician in odd numbered years. The

16

The Rayleigh Medal

The RWB Stephens Medal
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Sound Masking
from aet.gb ltd

Open plan offices benefit from Sound Masking

Cellular offices achieve better speech privacy with Sound Masking

Sound Masking is a cost effective solution to the problem of improving
speech privacy in today’s modern office environment. Best installed during office fit
out but often installed as retrofit, Sound Masking from AET has improved the office
environment for many international companies throughout Europe over the last 20 years.
In today’s office speech privacy
becomes a key aim and open plan
offices can suffer from two speech
problems:
• Other people’s conversations can
be an irritating distraction
• Confidential conversations can be
almost impossible to conduct
Similar problems also exist in cellular
offices. Apart from noise breakthrough
via partitions, flanking over, under and
around them, other problem areas
include light fixtures, air conditioning
systems and services trunking. Sound
masking compensates for these
problems.

An investment in increasing privacy of
speech is certainly cost effective, with
Sound Masking one of the easiest ways
of achieving this aim. Sound Masking
systems along with acoustic panels and
acoustic door seals are increasingly
used to achieve the desired level of
privacy by a number of our major
clients including:
• Vodafone World HQ
• Procter & Gamble
• Swiss Re
• Mobil Exxon HQ
• Elizabeth Arden
• Barclays Bank
• Freshfields
• KPMG
• PWC
• BP

Sound Masking is now available with a
host of extras including:
• PA, either all call or zone by zone call
• Dual level options for audio visual
room etc
• Automatic ramping to conserve energy
and produce profiled masking
• Fault reporting
• Automated amplifier changeover

www.aet.co.uk
AET.GB Ltd., 82, Basepoint, Andersons Road, Southampton, Hampshire SO14 5FE
Tel: 0044 (0)8453 700 400 sales@aet.co.uk
Sound Masking is also known as sound conditioning or white noise systems
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The AB Wood Medal

AB Wood Medal
The AB Wood Medal and attendant prize is awarded in alternate
years to acousticians based in the UK/Europe (even years)
and in the USA/Canada (odd years). It is aimed at researchers
who are aged under 40, whose work is associated with the sea.
Following his graduation from Manchester University in 1912,
Albert Beaumont Wood became one of the first two research
scientists at the Admiralty to work on antisubmarine defence.
He designed the first directional hydrophone and was well
known for the many contributions he made to the science
of underwater acoustics and for the help he gave to younger
colleagues. The AB Wood Medal was instituted after Albert’s
death by his many friends on both sides of the Atlantic and was
administered by the Institute of Physics until the formation of
the IOA.
The winner of the 2019 AB Wood Medal is J Bonnel
(based in USA) chosen by the IOA Underwater Acoustics group.
Peter Barnett Memorial Award
Inaugurated in 2001 by the Electroacoustics Group, the
Peter Barnett Memorial Award honours Peter Barnett who died
the previous year. This annual award recognises advancements
and technical excellence in the fields of electroacoustics, speech
intelligibility, and education in acoustics and electroacoustics.
Peter had a wide range of interests in acoustics but primarily
in the fields of electroacoustics and speech intelligibility. A
stalwart of the Reproduced Sound series of conferences, he
was known for his mathematical approach to problems. The
award is a silver miniature ‘Head and Torso Simulator’ or
binaural head.
The winner of the 2019 Peter Barnett Memorial Award is
F Rumsey, chosen by IOA’s Electracoustic group, the award
will be given at Reproduced Sound in November 2019.
Peter Lord Award
The Peter Lord Award is awarded annually for a building, project
or product that showcases outstanding and innovative acoustic
design. It is presented to the team or individual responsible for
the acoustic design, and consists of a plaque to be displayed on
the winning construction or project (where possible), together
with a trophy and certificate for the winning team or individual.
Peter Lord, a former IOA President who died in 2012, was a
hugely influential figure in UK acoustics, being a driving force
behind the setting up of the Institute, founder of the Applied

18

The Peter Barnett Memorial Award

Acoustics department at the University of Salford and first
editor-in-chief of Applied Acoustics.
The winner of the 2019 Peter Lord Award is ARUP for its
work on the Royal Academy of Music and Luxonic Lighting,
for its new design of a multi‐service raft developed specifically
for the education sector.
Young Persons Award
The IOA Young Persons Award for Innovation in Acoustical
Engineering is awarded every two years. It is designed to
recognise excellence and achievement in acoustical engineering
among those who are aged under 35 or early on in their careers
in the industry. It departs from the usual format in that it is
also intended to increase awareness of the value of acoustic
engineering and technology to the community at large.
Previous winners of the IOA Young Persons’ Award for
Innovation in Acoustical Engineering are:
• Alex Southern, (2017)
• Daniel Elford (2015)
• Andrew Elliott (2015)
• Marcos Simon (2013)
• Georgia Zepidou (2011)
• Not awarded (2009)
• Dr Constantin Cousios (2007)
• Andrew Hurrell (2005).
There’s still time to submit for someone you feel ought to win
the IOA Young Persons Award. Please ensure you submit by
the end of May 2019 using the entry form at https://www.ioa.
org.uk/about-us/awards 

Acoustics Bulletin May/June 2019

16_Institute Affairs.indd 18

02/05/2019 15:27

Institute

Affairs

DO YOU KNOW SOMEONE
WHO DESERVES TO WIN
THIS PRESTIGIOUS AWARD?
THE IOA YOUNG PERSONS AWARD FOR
INNOVATION IN ACOUSTICAL ENGINEERING
The IOA Young Persons Award for Innovation in Acoustical Engineering
is awarded every two years. It is designed to recognise excellence and
achievement in acoustical engineering among those who are aged under 35 or
early on in their careers in industry. It departs from the usual format in that it
is also intended to increase awareness of the value of acoustic engineering and
technology to the community at large.
Sponsored by Cirrus

Find out more at: www.ioa.org.uk/about-us/awards
IOA356_Ad_F.indd 1

03/04/2019 11:39

The IOA Sustainable
Design Award
The IOA introduced the Sustainable Design Award as
they felt there was a need to recognise and celebrate
contributions towards building a sustainable future.
Barry Gibbs, IOA President, said: “We are proud
to announce The Woolly Shepherd as our first ever
winner of our Sustainable Design Award. The Woolly
Shepherd demonstrated exceptional work within this
area while also demonstrating a continued focus on
improvement in the form of external sustainability
audits. Their company ethos make them a deserving
winner and a valuable contributor to sustainability
in the field of acoustics.”

T

he first ever winner of the IOA Sustainable Design Award is The
Woolly Shepherd from Somerset.
The Woolly Shepherd, manufacturer of natural acoustic solutions
for all types of venues, is the first ever winner of the IOA Sustainable
P20 ▶
Design Award.
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To win this prestigious award, The Woolly Shepherd had
to provide evidence of an exemplar contribution towards the
delivery of sustainability for today and future generations,
while demonstrating societal, economic and environmental
value. They also had to prove their significant contribution to
the promotion and implementation of sustainable acoustics,
through education, design and construction practice.
Tim Simmons, Director at The Woolly Shepherd, said:
“We are absolutely delighted to have our work recognised by the

Institute. We have been working hard for a number of years to
ensure that our business not only produces high-performance,
professional products, but continues to do so in the most
sustainable way possible. Receiving this award from the UK’s
professional body for those working in acoustics, represents a

very special moment in our company’s development.”

Award winning Tim and
Marty Simmons of
The Woolly Shepherd

20

Acoustics Bulletin May/June 2019

16_Institute Affairs.indd 20

02/05/2019 12:47

•
•
•
•
•

p21_ioamay19.indd 1

26/04/2019 08:57:19

Institute Affairs

Vacancy for a Young Persons
representative on the
membership committee

T

his position is exclusively available for someone in
the early part of their career, ideally who is already a
member of the Young Members Group.
Applicants are expected to attend four membership meetings
and ideally, the two Continuing Professional Development
(CPD) review meetings per year at IOA HQ in Milton Keynes.
The main activity of the Committee is to look at all the
applications for membership, making recommendations to
Council for the election of corporate members (FIOA and MIOA)
and approving the election of non-corporate members (AMIOA,
TechIOA, Affiliates and Students) and sponsor members.
Complaints under the Institute’s Code of Conduct are
investigated, and recommendations to Council are made if
the complaint is upheld and penalties against the member
concerned may be appropriate.

The committee oversees matters concerning CPD for
individual members and in relation to any such scheme
operated by employers.
If you are interested in this post, please submit your
application to Emma.Lilliman@ioa.org.uk 

Sustainability

You CAN
bin this ‘plastic’
Did you notice the wrapper that your May/June 2019 issue of Acoustics Bulletin came in?

M

indful of the need for all of us to avoid using plastics
where we can, the IOA Publications Committee has
specified a biodegradable wrapper for the magazine.
So instead of using a plastic wrapper to deliver your magazine
in, we will now use this ‘bioplastic’ one, made from potato starch.
It is 100 percent biodegradable, compostable, recyclable and
reusable; and it can be thrown away with your green rubbish.
Bioplastics are manufactured from renewable vegetable
resources, and potato starch has several advantages over other
vegetables because of its starch yield per acre, its neutral smell
and because it doesn’t need the addition of a plasticizer − a
substance (typically a solvent) which has to be added to produce
or promote plasticity and flexibility and to reduce brittleness.
So the wrapper used for this issue started off life as a potato.
The potatoes are harvested, washed, grated and refined to
produce starch. This starch contains amylose, which is used
in many industries including the food industry (for sugar,
cakes, sauces, soups and puddings), in the paper industry (to
improve paper and cardboard properties), the pharmaceutical
industry (to bind tablet components) and the chemical
industry (to replace oil – especially for plastics).
Almost all oil-based products can be made from renewable
vegetable resources as they share a common basis: carbon.

22
Potato wrapper.indd 22

But vegetables hold a major asset; they are renewable and
greenhouse effect neutral.

Method

• Mix starch, sugar and/or copolyester
• Heat to form a homogeneous paste
• Push through an endless screw towards a sieve to produce
spaghetti-like threads
• Put threads through a water bath to cool
• Cut the threads into granules.

Disposal

After being used, bioplastics (such as your Acoustics
Bulletin wrapper) decompose under the influence of
microorganisms in the soil and are naturally eliminated
without any human intervention.
Your wrapper should disappear within 180 days, depending
on its thickness, it degrades completely into water, carbon gas
and biomass (according to International Standard EN 13432).
Your bioplastic wrapper can be thrown away with your
green rubbish and can become compost to be used as fertiliser.
This compost can be produced in a composting plant – or in
your own compost heap. 
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Specifying CE marked
noise barriers
Giles Parker, Sound Barrier Solutions Ltd

S

ince 1st July 2013, under the
Construction Products Regulation
2011 (CPR), it has been mandatory
for all new noise barriers specified for
use on UK (and all European) roads
to carry a CE mark with a declaration
of performance (DoP) in accordance
with the current harmonised standard:
BSEN14388:2005: ‘Specifications’.

Impact of CPR

This CE mark and declaration of
performance shall be provided by the
manufacturer or by the company that
is responsible for supplying the noise
barrier product to the UK/EU market. The

DoP covers the acoustic, structural and
mechanical performance of the barrier as
well as characteristics of environmental,
safety and durability of performance.

Confusion over
specification standards

Over the past three years, confusion
has arisen over which version of the
specifications standard − BSEN 14388
to use for CE marking. This is because
a new version was published in 2015,
and currently, the BSI website shows
BSEN 14388:2015 as the only version
available. However, this version was
never harmonised at a European level

and was in fact returned for substantial
editing. It therefore cannot be used for
CE marking of highways noise barriers
under any circumstances.
On searching for BSEN 14388, the
BSI shop shows BSEN 14388:2015 as
current and BSEN 14388:2005 as revised,
superseded and withdrawn. However,
since the 2015 version was never
harmonised, the 2005 version remains
fully in place as the only legal document
for the CE marking of noise barriers.
As of April 2019, BSEN 14388:2005
remains the only version of the standard
that has been harmonised Europe-wide
P26 ▶
and referenced in the European

CE marking in accordance with BSEN 14388:2005 is required for all new road traffic noise barrier schemes in the UK
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Journal. A new version of the standard
is expected to be published within
the next 12 months and (hopefully)
successfully harmonised in the months
following publication.

Does BSEN 14388:2015
have any value?

The only value that BSEN 14388:2015
has is that it provides a listing of further
individual test standards for specification
characteristics which have all been
published. Therefore, whilst a specifier is
legally obliged to specify noise barriers

that have been CE marked in accordance
with BSEN 14388:2005, if they so wish,
and if the client requires it, they may be
able to add some of the characteristics
listed in the 2015 version. Care should
be taken in this since some of the test
standards in 2015 actually contradict
those in the 2005 version.
For example: with regard to airborne
sound insulation:
• BSEN 14388:2005 requires all highways
barriers to be tested for airborne sound
insulation to BSEN 1793:2.

Performance Characteristic

Airborne sound insulation (i)
(direct field)
Airborne sound insulation
(reverberant field)

2005 Version

Sound absorption

Sound diffraction (iii)
for added devices (barrier tops)

Acoustic differences between the
2005 and 2015 versions

The differences in the required acoustic
test standards in the 2005 and 2015
versions can be summarised in this table:

2015 Version
Characteristic: DLSI,E, DLSI,P and

Characteristic: DLR in

DLSI,G in accordance with

accordance with

BSEN 1793-6

BSEN 1793-2:1997

Characteristic: DLR in accordance
with BSEN 1793-2

Characteristic: DLa in
(ii)

• BSEN 14388:2015 requires all highways
barriers under direct fields (which
is the vast majority) to be tested for
airborne sound insulation to BSEN
1793:6 and does not permit the use of
BSEN 1793:2 (which now can only be
used for reverberant fields).

accordance with
BSEN 1793-1:1997
CEN/TS 1793-4
Not a published standard

Characteristic: DLa in accordance
with BSEN 1793-1
CEN/TS 1793-4
Not a published standard
Declared product lifetime and

Acoustic durability

No published standard for

Declared characteristic values:

acoustic durability in 2005

DLR DLSI and DLa at the end of
working life

i) The 2005 version refers to specifically dated version of the acoustic test standards (1997), the 2015 version defaults to the latest
version for each characteristic.
ii) A new test standard for sound absorption in direct fields has since been published: BSEN 1793:5. This will be included in the
next version of BSEN 14388.
iii) For the sound diffraction performance of added devices (or barrier tops), BSEN 1793-4 has since been published in 2015 and
will be included in the next version of BSEN 14388.
P28 ▶
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GenieMat® FF

2

GenieClip® LB

3

GenieMat RST

®

It’s not magic, it’s engineering.®

1

4

GenieClip
Mount

2
4

5

GenieClip RST

5

6

GenieMat FIS

8

7

GenieMat TMIP

8

GenieMat FIT

3

6
7

Building Acoustics
Sound and Vibration Isolation
We are a team of experienced engineers focused
on developing high-performing, cost effective
acoustical products to ensure building standards
for sound transmission are met

For more information on our company, products
and expertise please call 01223 257770.
Learn more at www.pliteq.co.uk

Innovative by design, simple to install,
GenieClip® and GenieMat® are the trusted
brands of architects, builders and acoustical
consultants worldwide.
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When CE marking applies

CE marking in accordance with BSEN
14388:2005 is required for all new
road traffic noise barrier schemes in
the UK. This includes for the complete
replacement of existing noise barriers,
where existing posts have not been
re-used.
A question to be asked is whether
there should be a requirement for CE
marking for the repair or retrofitting of
existing barriers. For example, where
barriers have been repaired, such as gaps
in barriers refilled or bays replaced due
to damage or material degradation, a like
for like replacement of posts and panels
would appear to be sufficient.
The CE mark DoP refers to the
performance of a noise barrier consisting
of panels and posts in combination,
therefore in the scenario where an
existing barrier is retrofitted by, for
example, increasing the barrier height,
attaching a new absorptive cover to the
barrier face, or replacing new panels
between old existing posts, it is not
clear how a CE mark can be provided or
insisted upon where new materials are
being attached to old.
It is also worth stating that CE
marking to BSEN 14388:2005 only applies
to road traffic noise barriers. There is not
as yet an equivalent harmonised standard
for rail traffic noise barriers.

Things to consider

In specifying a noise barrier for a
particular road scheme and assessing a
noise barrier DoP for compliance, here
are a few things for the specifier and
procurer of barriers to consider:
Budgeting road noise barriers
Budget estimates of barriers for road
schemes normally start to be formulated
at a relatively early stage of a project.
Should the specifier be using budget prices
for typical barrier types, either sourced
in-house or provided by the client, it is
very important they have confirmed that
those budget prices are adequately robust
and based on actual CE marked noise
barrier products − rather than on basic or
historical barrier prices. This will avoid
potential confusion and pricing ‘surprises’
at a later contractual stage that might mean
that projected budgets have to be changed
or even that projects have to be cancelled
due to unforeseen costs.
Do the acoustic tests match
installed conditions?
It is important to check that the test
arrangement for acoustic performance
of the barrier being assessed matches
the actual in-situ conditions. In the test
standards for Sound Absorption and
Airborne Sound Insulation it states: ‘The
test specimen shall be mounted…and
assembled in the same manner as the
manufactured device is used in practice

with the same connections and seals
between component parts.’
Do the acoustic test arrangements
include posts?
Where posts are included as part of the
construction, the acoustic test standards
also require that at least one post is included
in the tested specimen as illustrated in the
standard. It is important to ensure that the
test report shows this and is not just a test of
the noise barrier panel alone.
Do the test certificates match
the products?
It may be stating the obvious, but it
is essential that the product referred
to on the test certificate is the correct
one! For example, we have come across
manufacturers marketing barriers as
a reflective and an absorptive version.
The manufacturer then provided a
certificate for sound absorption to
BSEN 1793-1 for the absorptive barrier
version and a certificate for airborne
sound insulation to BSEN 1793-2 is then
provided for both versions. In other
words, one test had been carried out and
the results assumed the same for both
the absorptive and reflective designs.
This is wholly incorrect since the sound
insulation performance of the reflective
and absorptive barrier versions will be
entirely different. Two separate tests
should therefore be carried out with
different test certificates.

It is important to check that the test arrangement for acoustic performance of the barrier being
assessed matches the actual in-situ conditions
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SQobold

Get your own!
The new standard for portable sound and vibration measurements
• Sound level meter functionality includes A, C, and
Z weighting; RMS, Maximum and Leq; and Loudness
and Sharpness

• Spectral analyses including FFT, 1/n octave
and Specific Loudness

• 4 channels of data input, recording of up to 64 MB of
data and innovative binaural record and playback headset

• The large, brilliant touchscreen provides the
ultimate in ease-of-use.

• Due to its compact size and weight SQobold can
go wherever your measurements take you

• Onboard GPS and video inputs to document your
recordings of soundscapes or products in operation

Use the QR-code to visit our microsite
www.sqobold.com

HEAD acoustics, UK Ltd • Phone: 01788 568-714 • sales-uk@head-acoustics.com • www.head-acoustics.com
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2019 Conference
Programme
IOA Annual Conference
ACOUSTICS 2019
13th-14th May
Milton Keynes

Organised by Musical Acoustics Group
Music, Recording and Performance
9th October
London

Organised by UKAN/IOA
Soundscapes – Overcoming traditional acoustic challenges
to urban planning and development
25th June 2019
CIEH, 15 Hatfields, Chadwick Court, London SE1 8DJ
(See full details below)

Organised by the Measurement and Instrumentation Group
Sound Sensing in Smart Cities 2
16th October
London

Organised by the Underwater Acoustics Group
Bioacoustics 2019
13th-14th August
Loughborough
Organised by the Noise and Vibration Engineering Group
Low Noise Design
10th September
London

Organised by the Electroacoustic Group
Reproduced Sound 2019 – Creating Engagement in Sound
19th-21st November
Bristol

For up-to-date information visit www.ioa.org.uk

Soundscape in practice: overcoming
traditional acoustic challenges to
urban planning and development
By Jack Harvie-Clark, Lisa Lavia, and Professor Jian Kang

W

e are very excited to be co-creating this one day
practical workshop in collaboration with the UK
Acoustics Network (UKAN) and the ANC. We are
designing the event to focus on overcoming traditional acoustic
challenges to urban planning and development. The workshop
takes place on Tuesday 25th June 2019 at the Chartered
Institute of Environmental Health in London.
To book visit https://www.ioa.org.uk/events/
The event is designed to offer a variety of ways to
supplement traditional acoustic engineering practices and
community engagement. We will explore the practical
application of soundscape principles and technology being
used in real-world projects and the application of soundscape
research to ongoing and future work.
Acousticians, environmental health practitioners,
consultants, architects, planners, public health practitioners,
and academics interested in research-to-practice would all
benefit from attending.
You will leave equipped with knowledge about the practical

30

application of soundscape in the built environment. This will
enable you to tackle noise problems from an entirely different
perspective, and understand the implications of context in
noise impact assessments. The day will be in three parts to
provide the information, skills and some experience that you
may need to take this practice forwards:
P32 ▶
Part one – soundscape overview and theory
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This session will provide an overview of the emerging
field of applied soundscape practice. The importance and
opportunities offered by this approach will be explained
in enabling both noise producing and sound sensitive
development within a thriving, sustainable economy.
Part two – methods, case studies and tools
Session two will illustrate practical examples of the application
of soundscape principles in the built environment. This will
demonstrate how traditional acoustic problems have been
overcome in practice.
Part three – workshops
This will offer you the opportunity to try out your new skills
in a safe environment by working in small groups with expert
facilitators to consider the application of soundscape tools
in practice. This will help identify priorities for further skills
that you may need to become more accomplished in this
practice. Opportunities for collaboration, knowledge transfer
partnerships and next steps will also be identified and shared
with the main session.

Confirmed speakers are coming from Arup; UK
Acoustics Network, Institute of Acoustics, Association
of Noise Consultants, Highways England, National Grid,
WSP, University College London, Aecom, Ghent University,
Noise Abatement Society, Apex Acoustics, British Standards
Institution, Heriot Watt University, and University of Salford.
There will also be an exhibition with sound demonstrations
and further information on posters.
This event is heavily subsidised by the UK Acoustics
Network, to make it as accessible as possible to a wide
audience. Other organisations providing in-kind support
include the Institute of Acoustics, University College London,
Noise Abatement Society, Apex Acoustics, Association
of Noise Consultants, and the Chartered Institute of
Environmental Health. CPD points will also be available to
members attending from the IOA and CIEH.
UKAN is keen to support participation in this event, if
travel costs are a barrier to attending you are welcome to
apply for a reimbursement (see further details on
the Institute of Acoustics website). Register on the
IOA website. 

Image courtesy of Lloyd Lane, www.lloydlane.uk
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Acoustics events in
focus 2019
This is a list of some of the main upcoming events for acousticians in the UK and abroad.
Let us know if there are other events that ought to be of interest to fellow members, and
we’ll be sure to include them in future issues. Please email: marketing@ioa.org.uk.
13-14 May
ACOUSTICS 2019, Milton Keynes, UK
The IOA’s Annual Conference will be held 13-14 May 2019.
It will include sessions from the IOA’s specialist groups.
A drinks reception at the IOA’s office will take place on the
Sunday evening for those arriving early and the awards
dinner will be held on the Monday evening.
https://www.ioa.org.uk/civicrm/event/
info%3Fid%3D417%26reset%3D1

13-17 May
ASA, Kentucky, USA
https://www.emedevents.com/c/medical-conferences2019/177th-meeting-of-the-acoustical-society-of-america-asa
20-22 May
International Symposium on Fluid Acoustics
(IFA2019), Sopot, Poland
https://euracoustics.org/events/events-of-2019/
international-symposium-on-fluid-acoustics-ifa2019
12-14 June
Wind Turbine Noise, Lisbon, Portugal
https://www.windturbinenoise.eu/content/conferences/
8-wind-turbine-noise-2019/
16-19 June
INTERNOISE 2019, Madrid, Spain
The Congress is organised by the Spanish Acoustical Society
on behalf of the International Institute of Noise Control
Engineering at Palacio Municipal de Congresos de Madrid,
Campo de las Naciones, Madrid, Spain
http://internoise2019.org/
17-20 June
OCEANS 2019, France
OCEANS highlights relevant topics and current trends, while
creating a community of learners and influencers who advance
research, practices, and policies for the marine field.
www.oceans19mtsieeemarseille.org

34

7-11 July
ICSV26, Montreal, Canada
https://www.icsv26.org/
13-14 August
BIOACOUSTICS 2019, Loughborough, UK
This conference will be the sixth in the series and will review
the present state of this evolving subject area, report on new
developments and examine future trends. https://www.ioa.
org.uk/events
25-28 August
NOISE-CON 2019, San Diego, USA
https://noisecon19.inceusa.org/
25-30 August
14th International Conference on
Mathematical and Numerical Aspects of Wave Propagation
(WAVES2019), Vienna, Austria
https://10times.com/waves-vienna
3-6 September		
International Congress on
Ultrasonics 2019, Bruges, Belgium
https://agenda.kuleuven.be/en/content/2019-internationalcongress-ultrasonics
8-13 September		
23rd International Congress on
Acoustics (ICA2019), Aachen, Germany
http://www.ica2019.org/
13-17 September		
International Symposium on
Musical Acoustics (ISMA2019), Detmold, Germany
The International Symposium on Music Acoustics will be held
13-17 September 2019 at http://www.isma2019.de/
15-17 September		
International Symposium on Room
Acoustics (ISRA2019), Amsterdam, The Netherlands
2019. ISRA 2019 is a satellite event to the International
Congress on Acoustics, ICA 2019.
https://euracoustics.org/events/events-of-2019/
international-symposium-on-room-acoustics-isra-2019

30 June-5 July 5th International Conference and exhibition
on underwater acoustics, UAC2019, Crete
https://acoustics.ac.uk/events/underwater-acoustics-willtake-place-in-hersonissos-crete/

19-21 November		
Reproduced Sound 2019 – Creating
Engagement in Sound, Bristol
This conference, held 19-21 November 2019 in Bristol, will
focus on all aspects of electroacoustics, and will be an informal
gathering for all working in or starting out in this industry.
https://www.ioa.org.uk/events

7-12 July
The Effects of Noise on Aquatic Life 2019,
The Netherlands
http://www.an-2019.org/

Nov-6 Dec
ASA, San Diego, USA
https://www.emedevents.com/c/medical-conferences2019/178th-meeting-acoustical-society-of-america-asa-1 
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WHO Environmental Noise Guidelines
for the European Region 2018;
what could they mean for the UK?
By Steve Mitchell and Stephen Turner

The WHO Environmental Noise Guidelines for the European Region were published
in October 2018, so the IOA Environmental Noise Group held a conference at the
Royal Institute of British Architects, on 16th January 2019, to discuss the implications.

T

he guidelines in part replace the 1999 Community Noise
Guidelines that have been used extensively to inform
assessments of the health effects of environmental noise
around the world. The IOA organised a one-day conference to
provide insight into how the guidelines were developed, what
they mean and to debate their possible implications in the
assessment and management of environmental noise in the UK
in the future.
Some 140 delegates attended and six papers were presented,
(which we sumarise here). This was followed by a structured

discussion session led by Bernard Berry and Nicole Porter,
from which some key points were identified. These points are
set out in the text boxes throughout this article.
The new Environmental Noise Guidelines (ENG) do not totally
replace the Community Noise Guidelines (CNG) of 1999. The
CNG indoor guideline values and others not covered by the
ENG remain valid. Furthermore, the ENG complement the
Night Noise Guidelines of 2009. (ENG page 28).

Recommendations
Specific recommendations have been formulated for road traffic noise, railway noise, aircraft noise,
wind turbine noise and leisure noise. Recommendations are rated as either strong or conditional.
Strength of recommendation
• A strong recommendation can be adopted as policy in most situations. The guideline is based on the
confidence that the desirable effects of adherence to the recommendation outweigh the undesirable
consequences. The quality of evidence for a net benefit – combined with information about the values,
preferences and resources – inform this recommendation, which should be implemented in most
circumstances.

EN VIR ON ME NTAL

NOISE
GUIDELIN

• A conditional recommendation requires a policy-making process with substantial debate and
involvement of various stakeholders. There is less certainty of its efficacy owing to lower quality of
evidence of a net benefit, opposing values and preferences of individuals and populations affected
or the high resource implications of the recommendation, meaning there may be circumstances or
settings in which it will not apply.

Railway noise
Recommendation

ES

Alongside specific recommendations, several guiding principles were developed to provide generic
advice and support for the incorporation of recommendations into a policy framework. They apply to
the implementation of all of the specific recommendations.

for the European Region

Guiding principles: reduce, promote, coordinate and involve

EXECUTIVE SUMMARY

• Reduce exposure to noise, while conserving quiet areas.
• Promote interventions to reduce exposure to noise and improve health.
• Coordinate approaches to control noise sources and other environmental health risks.
• Inform and involve communities potentially affected by a change in noise exposure.

Strong

noise levels
For night noise exposure, the GDG strongly recommends reducing
produced by railway traffic during night time below 44 dB Lnight, as night-time
sleep.
railway noise above this level is associated with adverse effects on

Strong

To reduce health effects, the GDG strongly recommends that policy-makers
in the
implement suitable measures to reduce noise exposure from railways
and night
population exposed to levels above the guideline values for average
one type
noise exposure. There is, however, insufficient evidence to recommend
of intervention over another.

Strong

Aircraft noise

The recommendations, source by source, are as follows.

Recommendation

Road traffic noise
Recommendation

Strength

noise levels
For average noise exposure, the GDG strongly recommends reducing
this level is
produced by railway traffic below 54 dB Lden, as railway noise above
associated with adverse health effects.

Strength

For average noise exposure, the GDG strongly recommends reducing noise levels
produced by road traffic below 53 decibels (dB) Lden, as road traffic noise above
this level is associated with adverse health effects.

Strong

For night noise exposure, the GDG strongly recommends reducing noise levels
produced by road traffic during night time below 45 dB Lnight, as night-time road
traffic noise above this level is associated with adverse effects on sleep.

Strong

To reduce health effects, the GDG strongly recommends that policy-makers
implement suitable measures to reduce noise exposure from road traffic in the
population exposed to levels above the guideline values for average and night
noise exposure. For specific interventions, the GDG recommends reducing
noise both at the source and on the route between the source and the affected
population by changes in infrastructure.

Strong

Strength

noise
For average noise exposure, the GDG strongly recommends reducing
this level is
levels produced by aircraft below 45 dB Lden., as aircraft noise above
associated with adverse health effects.

Strong

noise levels
For night noise exposure, the GDG strongly recommends reducing
aircraft
produced by aircraft during night time below 40 dB Lnight., as night-time
noise above this level is associated with adverse effects on sleep.

Strong

To reduce health effects, the GDG strongly recommends that policy-makers
in the
implement suitable measures to reduce noise exposure from aircraft
and night
population exposed to levels above the guideline values for average
noise exposure. For specific interventions the GDG recommends implementing

Strong

suitable changes in infrastructure.

5

6

P38 ▶
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MASON UK LTD
Vibration Control Products
& Acoustic Floor Systems

Royal Opera House Case Study

After an initial floating floor installation in 1997,
Mason UK joined up again with the Royal Opera
House to assist in the design and supply of
acoustic isolation solutions. The “Open-Up” project
undertook a substantial refurbishment which
included the Piaza and Linbury Theatre which went
under a major redesign with a brand new seating
structure being constructed on top of the existing
Mason Floating Floor.
▲

Royal Opera House Piaza entrance

▲ Sectional view of the new bearing assembly through
the existing floating floor

The main scope of the Mason UK works was to investigate the
existing 20 year old Mason floating floor bearings and assess
whether the new loadings from the steel structure were still
suitable. On review, additional bearings were required to satisfy
the additional new loads despite the existing bearings being in
good condition. Redundant jacks were disengaged and holes
were cored through the floating slab at new column locations
for bearings and steel extension sleeves to be inserted; the
structural steels where then constructed upon the sleeves.

In addition to the main auditorium, a new
waterproofed floating floor was required in the
lift pit. The floor was designed and supplied by
Mason UK along with a bespoke column baseplate
design which enabled the existing lift columns to be
preloaded onto the floor. The bearings were selected
to satisfy the 12Hz acoustic requirement as well as
the high loading and emergency conditions that are
common with lift design.
The Royal Opera House project is typical of
how Mason UK are able to not only provide
high quality acoustic solutions, but also able to
assist in the design and installation of complex,
bespoke arrangements.

Steel columns being loaded onto the floating floor

ABOUT MASON
A world leader in noise & vibration control products for over fifty years setting the standard for consultants & architects.
In addition to a complete range of mounts, our floating floors, walls & suspended ceilings provide total acoustic isolation.
TYPICAL APPLICATIONS:
• Music Rooms • Night Clubs • Plant Rooms • Recording Studios • Bowling Alleys • Building Isolation
• Cinemas • Gymansia • Microscopes • M+E Isolation • Suspended Ceilings • Industrial

www.masonuk.co.uk
+44 (0)1252 716610 info@masonuk.co.uk 6 Abbey Business Park, Monks Walk, Farnham, Surrey GU9 8HT
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Development of the WHO ENG for European
Region 2018,
Stephen Stansfeld, Queen Mary University
of London

The Institute was fortunate to have Stephen Stansfeld,
chairman of the WHO’s Guidelines Development Group, to
present an overview of how the guidelines were developed,
their scope and main results. Stephen explained the two
objectives of the guidelines:
1. To develop exposure-response relationships for the various
health effects of noise, and
2. To report if interventions are effective in reducing exposure
and/or health effects.
The scope covered road, rail and aircraft transportation noise,
wind turbine noise and leisure noise (exposure to noise at
venues and from personal listening devices) and, for the
transportation sources and windfarms, the noise indicators
used were those from the Environmental Noise Directive,
Lden, Lnight.
The guidelines cover noise from roads, railways, aircraft
and windfarms. They also cover leisure noise in terms
of the effect of those attending events or using personal
listening devices.

38

The recommended levels are not the LOAEL in an absolute
sense. However, they may be relevant for us in English and
Northern Irish policy given that the policy LOAELs reflect
an average response or the response expected to be felt by
an average person (i.e. an average person might be expected
to start to experience an adverse effect at that exposure).
Stephen summarised the guidelines’ recommendations
and areas where more research is needed, including into
annoyance and the effects of wind turbine noise.
A question was asked about the recommendation for
intervention to reduce noise, and it was noted that because the
extensive research team did not include industry expertise,
there had been no attempt to balance the costs and benefits of
the recommendations.

Evidence base for the Guidelines; thoughts on the
strength of the evidence for environmental noise
effects on health,
Charlotte Clark, Arup

Stephen was keen to explain the depth of the systematic review
of the literature from 1999-2015 that had been undertaken
covering:
• cardiovascular diseases;
• annoyance;
• sleep disturbance;
• cognitive impairment;
• hearing impairment and tinnitus;
• diabetes and metabolic effects;
• adverse birth outcomes;
• quality of life, mental health and wellbeing; and
• interventions to reduce noise and improve health.

Charlotte had worked on the cognitive and mental health
effects systematic reviews, and gave an insight into the depth
of the work that has been undertaken.
The reviews into each heath effect followed a rigorous
approach; initial searches, meta-analysis or narrative reviews,
and grading into high, moderate, low or very low quality, with
possible adjustments for grading due to overriding factors
such as methodological flaws or publication bias.
All the systematic reviews provide summaries of the results
and are free to download in a special issue of the International
Journal of Environment and Public Health: https://www.
mdpi.com/journal/ijerph/special_issues/WHO_reviews
The research provides new meta-analysis and
exposure-response relationships for aircraft, road and rail
noise on annoyance, sleep disturbance and cardiovascular
outcomes, with narrative reviews on the other health effects
and on interventions.

The recommended values broadly reflect the exposure
that equates to 10% highly annoyed and 3% highly sleep
disturbed (See Tables 10, 12, 20, 22, 30 and 32 of the ENG).

There is some dispute regarding the recommendations in the
ENG on aircraft noise. There has been some criticism of the
WHO approach and alternative values have been proposed.

The evidence had been graded before being taken forward to
inform guideline exposure levels for each health effect. For
the priority health outcomes, a relevant risk increase had been
adopted to set a guideline level in each case. For example, a
5% relative risk was used for ischemic heart disease to reflect
its seriousness, compared to a 10% relative risk for highly
annoyed. As such, the process was not aimed at providing
the absolute lowest observable adverse effect levels (LOAEL).
Invariably, the highly annoyed dose/responses determined the
guidelines levels.

The systematic review of annoyance was a key paper and some
details on the findings were given, focusing on the aircraft
exposure-effect relationship that resulted in Lden 45dB as
the new recommended level. Like other speakers later in the
day, Charlotte outlined a subsequent systematic review by
Truls Gjestland that showed that using a different sample of
the research and applying different selection criteria, a much
higher noise level for 10% highly annoyed could be found
at Lden 53dB. The WHO Guidelines suggests that the wide
P40 ▶
variation between studies is because of situational and
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contextual differences, and in Section 5.4 recommend “…data
and exposure-response curves derived in a local context should
be applied, whenever possible to assess the specific relationship
between noise and annoyance in a given particular situation. If,
however, local data is not accessible, the general exposure-response
relationships can be applied, assuming that the local annoyance
follows the generalized average annoyance.”
The review on interventions was new and felt to be a
highlight. However, there was no review of the economic
and social benefits of these noise sources. Charlotte felt
there was a need for further evaluations of the health impact
of interventions.

What do the new guidelines mean for practitioners
and decision makers?
Rupert Thornely-Taylor, Rupert Taylor Ltd
Rupert had been on the External Review Group that gave
feedback to the Guidelines Development Group. His
presentation explored several areas of the background,
development and guidelines recommendations in detail, as
reported in his article in the January/February 2019 issue of
Acoustics Bulletin (page 54)*. Some of the key points, not
covered by other speakers, are summarised briefly below:

There are now three WHO publications giving guidelines on
environmental noise:
• 1999 Community Noise Guidelines (CNG);
• 2009 Night Noise Guidelines (NNG); and
• 2018 Environmental Noise Guidelines (ENG).
The 2018 ENG cover external noise levels for specific noise
sources. So:
• C
 NG general recommendations on non-specific noise are
not superseded; and
• C
 NG recommendations for internal noise levels are
not superseded.
The fact that the ENG do not cover multiple noise sources is
a limitation because many populations are exposed to more
than one source (a study in Germany showed 44%) and
assessing sources individually runs the risk of double counting
health effects.
The ENG use Lden and Lnight only metrics, so:
• N
 NG recommendations using other metrics such as Lmax
are not superseded.
Rupert set out which parts of the CNG were still valid,
including those for outdoor living areas, dwellings indoors,
outside of bedrooms (from sources excluding road, rail,
aircraft or wind turbines), classrooms, playgrounds, hospitals,
parks and conservation areas.
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The recommended levels refer to the value incident on the
façade but without the contribution of the reflected sound
from that façade.
He noted that there are three choices as to exactly where
a noise level is applied; free-field, or at the façade with or
without the reflected noise contribution. The ENG apply
to noise incident on a façade, but without the reflected
sound contribution.
The presentation also included how for road, rail and
aircraft noise, the CNG indoor LAeq 16 hour and LAeq eight
hour noise levels compare with the ENG Lden and Lnight
external noise levels. For road and rail the comparison was
broadly consistent for the external to internal noise level
differences typically associated with partly open windows. But
for aircraft the CNG indoor levels would be associated with
higher external values than that recommended by the ENG.
The ENG recommendations for interventions to reduce
noise exposure include noise insulation yet the guideline
levels are external, so do not account for the benefit offered
by noise insulation. The Government has indicated that noise
insulation is recognised as a means of avoiding significant
adverse effects as required under the Noise Policy Statement
for England (NPSE).
There is a huge scatter in the ENG reported studies for the
annoyance dose/response. All the studies were considered
valid by the review group. The Truls Gjestland work since has
suggested the evidence review was too selective, and a mean
dose/response relationship more similar to the UK’s SoNA
study (which was published too late for inclusion in the WHO
review) was more likely.
The ENG state that data and exposure-response curves
derived in a local context should be applied whenever
possible to assess the specific relationship between noise
and annoyance in a given situation (page 109).
Rupert concluded that it is going to be quite difficult for
experts to present a clear interpretation of the three WHO
guidelines and for decision-makers to follow what is presented
to them to inform unchallengeable decisions.

Current assessment of health effects and how this
may change in light of the WHO Guidelines,
Ben Fenech, Public Health England

Ben gave a summary of how we currently assess the health
impacts of noise using existing tools such as WebTAG and the
Treasury’s Green Book, and offered commentary on how the
P42 ▶
ENG compare.
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Studies on the annoyance from aircraft noise show
a wide spread of results, which are real because of
non-acoustical factors varying between airports. For example,
the expectations of the local population may be different, and
there was evidence that airports undergoing rapid change
produce higher responses than more stable airports.
The Government in its consultation document ‘Aviation
2050 – The Future of UK Aviation’ states that it wants policy
to be underpinned by the most robust evidence including
the total cost of action and recent UK specific evidence
which the WHO assessment did not include (i.e. the SoNA
2014 study).
Ben welcomed the SoNA report as making a useful
contribution, but he also noted it is one of only a small
number of annoyance studies in recent years and that there is
a need for more research funding in this country. For example,
most of the recent aircraft noise sleep disturbance studies
reviewed by the WHO were from Asia, whereas the three main
UK studies were 30 years ago.
Ben offered some opinions on recent developments in
health impact assessment. Diabetes is a metabolic health
outcome, which has a similar health route as cardiovascular
effects. Where we see a wide range in dose/response, such as
in annoyance, it may be wrong to attempt to use a single curve
and perhaps we should discuss the range of likely outcomes.
Also, vulnerable groups may fall outside the range and deserve
special attention.
Ben also asked about what we know about the health benefits
of quiet areas, and speculated that perhaps we should be
attempting to quantify these effects. There is much to learn and
perhaps the IOA can help lobby for research in these areas.

WHO Environmental Noise Guidelines for the
European Region 2018; does the curate want his
egg back?
Dani Fiumicelli, Temple Group

Dani referred to the history of WHO noise documents
from 1980, 1995, 1999, 2001, 2009, 2018. He noted the 1995
document advice on their use: ‘National noise standards can
usually be based on a consideration of international guidelines,
such as these Guidelines for Community Noise, as well as
national criteria documents, which consider dose-response
relationships for the effects of noise on human health. National
standards take into account the technological, social, economic
and political factors within the country.’ And ‘In some countries
noise standards are set at levels that are realistically attainable
under prevailing technological, social, economic and political
conditions, even though they may not be fully consistent with
the levels needed to protect human health.’

42

None of the WHO guidelines have been formally adopted
by any UK government although they have influenced
policy. The recommended guidelines should not be used as
a default in the UK, but we should make sure that what we
do use currently is up-to-date and based on the latest robust
evidence available.
Dani, like other speakers, explored how some of the
guideline levels had been deduced from widely varying studies
and, in some cases, a small number of studies. One erroneous
study can potentially place the results of an entire meta-analysis
at risk.
The recommended values are not limits that must be
achieved in every circumstance. The setting of the
recommended values has taken no account of the cost
of achieving those values nor of the economic and social
benefits of the source. In setting any limits in policy
or standards, the ENG states that cost, feasibility and
preferences must be taken into account (page 29).
Data from the second round of END noise mapping shows
that more than about 20,500,000 people in the UK are exposed
to road traffic noise above the 53 dB Lden threshold that the
WHO strongly recommends should not be exceeded. There
is a lack of advice on socio-economic considerations in ENG
2018. Dani presented some examples of what meeting the
ENG 2018 target levels for road (day and night) and aircraft
would really mean, and showed they would have serious
economic and social consequences.
The WHO Guidelines reinforce that noise is linked to ill
health. They are the starting points. But in setting policy, a
balance is needed with social and economic needs.

Authors

Steve Mitchell, Environmental Resources Management, and
Stephen Turner, Stephen Turner Acoustics Limited. 

*In the next issue

The technical article that we published in the
January/February 2019 issue of Acoustics Bulletin,
‘WHO noise guidelines updated’ (page 54) sparked some
correspondence from members, so we plan to continue this
debate in the next issue.
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Akustik+
Akustik + Sylomer® acoustic hangers exceed the class A*
recommendation of the German Acoustic Society DEGA.
Latest research carried out in IFT Rosenheim on ceilings with timber joists and acoustic ceiling
systems show that very high noise reduction can be achieved by using Sylomer® Acoustic Hangers
from AMC MECANOCAUCHO®.
The new recommendation number 103 of DEGA (2018) includes the higher quality class A* to designate the highest comfort level in noise
reduction:

AIRBORNE NOISE REDUCTION CLASSES:

IMPACT NOISE LEVEL CLASSES:

F

E

D

C

B

A

A*

> 50 dB

≤ 50 dB

≤ 54 dB

≤ 57 dB

≤ 62 dB

≤ 67 dB

≤ 72 dB

2

2

F
> 60 dB

E
≤ 60 dB

1)

D
≤ 50 dB

1)

C
1)

B

≤ 45 dB

≤ 40 dB

1)

A
1)

A*

≤ 35 dB

≤ 30 dB 1)

1)

Source: DEGA Empfehlung 2018 (103), S.9

The tests carried out by IFT Rosenheim using the “AMC Acoustic Super T-60 + Sylomer® 30” acoustic hangers reached an airborne noise
reduction level of Rw=82,3 dB and an impact noise level of Ln,w=30 dB.

IMPACT NOISE

Probekörper Nr.

30,0 dB

Ln,w,*
max Abw.

10,4 dB / 100 Hz

Summe

31,8 dB

Norm

46,6 dB

CI, 100-2500

2 dB

Ln,sum, 50-2500

54,6 dB

CI, 50-2500

10 dB

Ln (dB) LHW-D
48,6
50,9
46,7
42,4
40,1
39,1
38,0
32,2
31,1
22,9
16,9
14,2
10,5
8,8
6,0
4,4
4,2
5,3
5,0
5,1
5,5

x
x
x
x
-

Lb
x
x
x
x
x
2,6
4,0
4,2
5,0
6,1
6,9

44694/19

Klima

10ºC, 61%

Probekörper Nr.

Störpegel L HW - D
verschobene Bezugskurve
Meßkurve

Klima

40

20

50

10

40

250

500

1000

2000 4000
Frequenz f in Hz

Rw,*

82,3 dB

max Abw.

11,1 dB / 100 Hz

Summe

27,9 dB

30

63

125

Report reference X37

-4;-11

C50-3150 ; Ctr,50-3150

-17;-31

C100-5000 ; Ctr,100-5000

-3;-11

C50-5000 ; Ctr,50-5000

-16;-31

f(Hz)

R (dB)

50
63
80
100
125
160
200
250
315
400
500
630
800
1000
1250
1600
2000
2500
3150
4000
5000

27,7
34,6
43,2
51,9
64,4
64,1
69,0
72,4
77,0
80,5
79,6
82,8
83,9
86,5
89,3
87,8
87,9
85,5
86,7
90,0
87,5

250

500

1000

2000 4000
Frequenz f in Hz

Report reference X38

Rw

82,3 dB

DIN EN ISO 717

C100-3150 ; Ctr,100-3150

70

60

125

82 dB

Norm

80

30

63

Rw
10ºC, 61%

90

50

0

44694/19

verschobene Bezugskurve
Meßkurve

60

DIN EN ISO 717

Ln,sum, 100-2500

50
63
80
100
125
160
200
250
315
400
500
630
800
1000
1250
1600
2000
2500
3150
4000
5000

AIRBORNE NOISE

30 dB

Ln,w

f(Hz)

AIRBORNE NOISE

Schalldämm-Maß R in dB

30 dB

Norm-Trittschallpegel L n in dB

Ln,w

IMPACT NOISE

x <=> Wert korrigiert
99.9 <=> Korr.= +1.3 dB

Elastic thermal isolator
(30 mm, 5,2Kg/m2)
Fibre cement (60mm, 89,3Kg/m2)

220

Chipboard (22mm, 13,3Kg/m2)

25

140

547

22 60 30

50

Mortar (50 mm, 120Kg/m2)

Timber joists (80mm, 220mm)

Akustik+Sylomer® 30 & profiles
Plasterboards (25mm, 20,6Kg/m2)

SCAN FOR FULL REPORT

AMC-MECANOCAUCHO ENGINEERS BASED IN UK, PROVIDE INSTALLATION ADVICE AND ASSISTANCE TO UK AND
IRELAND WORK SITES TO ASSURE CORRECT INSTALLATION.

Offices in LEICESTER
Bipin J Mistry BSc
158 Kedleston Road
Leicester,
Leicestershire, LE5 5BL
+44 (0) 7711 349 425
+44 (0) 1162 219 659
bjmistry@amc-ui.co.uk

v

ASSISTANCE ON BUILDING SITE

p43_ioamay19.indd 1

3

days

4

days

6

days

AMC
Leicester

www.akustik.com

30/04/2019 15:12

Technical Contribution

Voice and
personality
By Trevor Cox, Professor of Acoustic Engineering, University of Salford.
“Ten years ago the art of listening to speech hardly existed. Eyes
were glutted while ears were starved. Print reached millions by
their firesides, the voice a few score on hard benches in a gloomy
hall. Broadcasting has changed all that.”
Professor T H Pear, Professor of Psychology, 1931

This quote is from the front cover of the book Voice and
Personality. When it was written in the 1930s, radio was
transforming the world. Before then it was rare to hear a
stranger’s voice without having seen them before. Radio
changed that, and it became common for first impressions to
come from a disembodied voice.
But how do we judge a voice?
This was the sort of question that
fascinated the book’s author,
Tom Hatherley Pear, Professor
of Psychology in the University
of Manchester.
Pear ran a most remarkable
psychology experiment in 1927,
which is almost certainly the first
large-scale psychoacoustics study.
Working with BBC radio, Pear
got nine people to recite a passage
from Charles Dickens’ The Pickwick
Papers. The Radio Times published
a questionnaire asking listeners to
answer closed questions about each
speaker − their sex, age, profession,
etc. Remarkably, more than
4,000 people sent in answers. Even
though Pear achieved a lot of data,
there is a sampling bias because
respondents needed to own a radio
in 1927 (there were about two
million radio licenses in that year).
Unfortunately, the experiment
was centred around a live
broadcast, and so it is likely that
no recordings of the voices exist.
But Figure 1 shows the faces of the
people who supplied the ‘mystery
voices’ (obviously the listeners
didn’t have these pictures!). In
my book Now You’re Talking1, I
outlined some of what Pear found
and compared it to the latest
research on voice.

Estimating age

Figure 1: The speakers used in the experiment (T. H. Pear, Voice and Personality, 1931)

44

For example, Pear asked people
to estimate the age of the talkers.
What he found was that the age
of young adults tended to be
overestimated, and that of older
talkers underestimated. This is a
finding that has also been found in
subsequent laboratory studies².The
P46 ▶
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adults comes about because of a floor effect; typical ages for
the end of puberty limit how low people will guess. The underestimation for older people comes about because obvious audible
signs of aging in the voice usually arrive much later than visual
signs of aging, like grey hair and wrinkles.
At the back of Voice and Personality are printed the 632 ‘general
remarks’ that people sent in. Many are spectacularly judgemental
about the speakers:
“He has been anything but successful, and has great difficulty
in making ends meet. I would imagine him as being tall and
cadaverous, round-shouldered, with a long neck and protruding
chin, but oh, so sad; very nervous and lacking confidence.”
Comment on The Reverend Dams.
Pear seems to have never had time to analyse these. With the rise
of Natural Language Processing (NLP) in computing science,
there are now data-mining tools that can be used to explore these
free-text responses. Many of these tools are open-source and
free to use, so I have been investigating how well they work
with Pear’s data. This is part of preparation for re-running Pear’s
experiment for BBC Radio 4 later this year. I was also interested
to see how useful the tools are for the many perceptual studies

we do at Salford. Should we stop using closed questions and
move to free-text when gathering peoples’ responses to noise
and other sounds?

Sentiment analysis

A common technique in text-mining is polarity analysis. This is
where the general emotion being portrayed by a piece of text is
quantified to see if it is positive or negative. Broadly, it totals the
number of positive words in a sentence (e.g. ‘happy’) and also
the number of negative words (e.g. ‘sad’), with the difference
between the two totals giving an overall measure of how positive
(or negative) the sentiment of a sentence is. I carried out this
analysis using the Tidytext package in the statistical programme,
R. There are many well-documented weaknesses with sentiment
analysis, not least that the lexicon I used for analysis comes from
contemporary English, and not the 1920s when the responses
were written.
A graph of the scores for the various talkers is shown in
Figure 2. A larger positive score indicates a more positive
sentiment. I wondered if this might reveal a gender bias.
Stereotyping is very common in peoples’ responses to voice (just
think of how people react to different accents) and unfortunately,

Rev.
Dams
Rev.
Dams
Turner
MrMr
Turner
Grossmith
MrMr
Grossmith
Miss
Pear
Miss
Pear
Miss
Ree
Miss
Ree
Miss
Robinson
Miss
Robinson
Judge
McCleary
Judge
McCleary

D-Sgt
Williams
D-Sgt
Williams
Captain
Humphrey
Captain
Humphrey
0.0
0.0

0.1
0.2
0.3
0.1
0.2
0.3
average sentiment
average
sentiment

Figure 2: A polarity analysis for the responses to the nine speakers.
Average sentiment across all responses to each speaker and 95% confidence intervals
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Cluster analysis

ready

nervousness
excellent
anxiety
dislikes
careless
harm smallish
mistaken
energetic
difficulty
slap
rapid distasteful
reticent
reliable
succeeds
subordinate

prompt

work

fall

led

neat
strong

skilled
slick malice
lover

fo
gre

smallish
works

good

superior efficient
nervousness difficult
readily excellent
morality pretty lost
rosy
clever
charming
warmth hate pleasant

p

accomplished

well

cheerful

fair

intelligent

intelligence
reliable
jealous

dark

lively

fast lead

succeeded

nervous

straightforward
sociable refinement
limited kindly immature unaffected
soft likes eager attractivehealthyneatly
strain
appreciated aggressive distinguished
sturdy easy nervous ambitious
beloved
smiling
energetic humour
educated bright
robust
succeed bored
nice
best
fairly
leading
gentle accurate
better
miss
refined
capable
joy struck
lack
clear
friendly
broken
keen excel
enough
worth

erratic

One of the challenges of free-text analysis is the time it takes
to read, digest and analyse all the responses. Cluster analysis
groups speakers according to those that attracted the most similar
remarks and is one method to undertake some initial analysis and
help speed any detailed exploration.
The process is to identify first the most important words
being used to describe the speakers. First the text is cleaned
up and broken into tokens (words). Typically this involves
removing: numbers, most punctuation, short words and
common words like ‘the’ and ‘and’. Everything is then converted
P48 ▶
to lowercase. I also had to hand craft some rules to
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f

slow
fresh
patient
top
confidence great
fear
jolly enjoys willing
frantic conscientious fond confident
quarrels
ugly doubtful modern won dark
entertaining
convincing
distinctive
remarkable
industrious
outstanding
prominent
pleasing precisely
welcome

like

Mr Turner

lead

illing
els

pale good

scratch

smallish
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jealous

slow
sh
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iendly
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slick malice
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miling

wise interesting
trivial
wonder lacks inaccurate
impatient truthfulness
missed
clever
leading anxious
clear humour
praise conceited
amiable jerky
sharp hasty
keen capable sincere
critic
enough dependable
badly faint
kindly hard sweeping
work
educated robust
lack
improved
fond
imaginative
great
genial
lengthy
risks
difficult
fairly friendly
fussy
best clean
dull
like well finely
depressed
dubious
fair
bright infected
efficient impetuous

Looking at Marjorie Pear’s word cloud, what leaps out is that a
large majority of the words portray a positive sentiment. This
would no doubt have pleased Professor Pear, as Marjorie was his
11 year-old daughter.
Once the text has been turned into sentiment scores, it is then
possible to apply standard quantitative statistical approaches such
as ANOVA. This can help reduce opinion bias in analysing text.

clearly

Cobden Turner was a general manager of an engineering firm, so
maybe it is unsurprising that he was nervous broadcasting live to
the nation. Pear had instructed the speakers “not to rehearse the
reading, but just to know what it was about.” Pear notes that “some
of [the talkers] did not read it easily.” In contrast Miss Marjorie
Pear’s speech attracted more positive comments,
“This girl, one hardly dare say woman, has much imagination,
and read with good expression at times, as if she were reading for

an audience of young people. She may have a pleasing manner, and
cheerful disposition.”
Comment on Miss Marjorie Pear.

quiet

gender stereotyping with the voice is also common. In this case,
no evidence of gender bias can be seen in the sentiment data.
What then causes the difference in sentiment scores?
Figure 3 shows two word clouds for the remarks about the
speaker who scored the lowest, Mr Turner, and also the highest,
Miss Marjorie Pear. These are just the words in the text that
the test-mining algorithm scored positive or negative for the
sentiment analysis (neutral words are removed). The bigger a
word in the cloud, the more often it was used.
About a fifth of respondents wrote about Mr Turner being
nervous, for example:
“Young, rather nervous or careless; rather too hasty to read
intelligently. Probably employed in an office where he does not get
the chance of meeting educated people.”
Comment on Mr Turner.

d

Miss Pear
Miss
Pear

Mr Turner
Figure 3: The most commonly used words with positive and negative sentiments for two speakers:
Mr H Cobden Turner (left) and Miss Marjorie Pear (right)
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accustom

build

good

man

public

read

speak

speaker

voice

well

Captain Humphrey

7

3

9

29

8

16

9

8

10

4

D-Sgt Williams

8

14

13

41

3

8

3

14

11

14

Judge McCleary

8

9

13

48

11

7

8

8

18

8

Miss Robinson

9

4

10

1

6

11

6

10

13

7

Miss Ree

9

7

9

0

3

7

7

7

11

6

Miss Marjorie Pear

6

7

19

1

2

13

2

6

11

9

Mr Grossmith

10

8

21

39

17

9

13

18

19

17

Mr Turner

6

7

9

32

3

13

6

7

6

2

Rev. Dams

6

8

19

28

11

4

10

7

14

11

Table 1: Part of the document term matrix

deal with how English has changed over the past century,
for example, changing ‘writing-desk’ to ‘writing desk’. Next,
lemmatisation is carried out where inflected forms of the same
word are brought together, for example ‘nervous’, ‘nervousness’,
‘nervously’ are analysed as the word ‘nervous’.
Finally, a document term matrix (DTM) is formed. This
gives the frequency of tokens that occur for each speaker.
Table 1 shows part of the DTM; the full matrix has 71 columns.
Applying a hierarchical clustering algorithm then groups
together speakers whose frequency of tokens follows a similar
pattern. Figure 4 shows the outcome as a dendrogram. On the
bottom are the speakers, and the lines indicate how they split
into different groups. The word(s) attached to each branch (e.g.
‘male’, ‘female’) is the most commonly occurring token in that
group relative to terms used for the other group.
The first split is into a group of males and a group of females.
For each of the speakers, the most common term used in the
responses describes the gender of the person. The difference in
pitch between male and female voices is an example of sexual
dimorphism i.e. a characteristic designed to signal your sex.

Sexual dimorphism is strongly signalled by the voice, with female
voices being typically an octave higher in pitch than male voices.
Consequently, this split into gender groups is to be expected.
The female group then splits according to age, with
Miss Marjorie Pear being the only child speaking in the
experiment. The male group splits according to how well the
passage was read. As previously noted, nervousness was an
important differentiator between speakers.
Using cluster analysis is straightforward and quick to use and
allows the speakers to be divided into groups with reduced bias
from the experimenter. However, for this dataset, it is hard to
go much further with the cluster analysis. Furthermore, this is
a technique that represents each response as a bag of words and
therefore has limitations. In this sort of analysis the ordering of
the words are lost, which is important, e.g. “This is good” is not
the same as “Is this good”. This can be partly solved by looking
at tokens as multiple words, “this-is-good” is one token and
“is-this-good” another. Using such an n-gram analysis is
possible, but still the semantics and meanings of language is
P50 ▶
never going to be fully captured by these methods.
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Figure 4: Dendrogram showing results from cluster analysis of the responses
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Keywords

One weakness so far has been to neglect synonyms. In analysing
word-frequencies we should be grouping synonyms together, but
this is not straightforward. While there are tools like Wordnet
that can be used as a thesaurus to look up synonyms, it is hard
to automate the process. Take the word ‘start’ for example; one
synonym is ‘begin’ another is ‘startle’. Without reading the whole
sentence it is hard to know what synonym to use. Currently, to
use synonyms reliably involves some human intervention.
The process I used was to compare the words in Pear’s
responses to common terms used on rating scales from current
voice research. Rather than give respondents free-rein to write
anything, most modern experiments get people scoring voices
on a set of prescribed scales. This makes both experiment design
and analysis much easier. But the experimenter risks biasing the
results by their choice of scales.
For voices, typical rating scales include3:
• aggressiveness;
• attractiveness;
• competence;
• confidence;
• dominance;
• femininity;
• likeability;
• masculinity;
• trustworthiness; and
• warmth.

This list actually comes from research into how people judge
faces. Only later did it get co-opted for voice research. Are
these terms relevant to Pear’s data? Are important terms being
overlooked? These are the questions that informed the analysis.
The method was as follows. I took each of the nine terms and
looked up the most common synonyms and antonyms from
Thesaurus.com. Pear’s responses were then searched for those
words (including synonyms and antonyms). Stemming was
used in the search, so different inflected forms of the same word
were found.
Figure 5 shows the percentage of responses using a particular
word or related synonyms and antonyms. Femininity and
masculinity are very important. As noted before, the pitch of the
voice is a very dominant feature. (Note, the higher percentage
for masculinity over femininity is simply because there were
twice as many male speakers as female.) But what about other
terms?

Dominance

“The speaker is not a leader of men, but he compels people to
obey him.”
Comment on Mr Grossmith.
“If a leader, it is by quiet sympathy.”
Comment on Miss Robinson.

aggressiveness
aggressiveness
warmth
warmth
trustworthiness
trustworthiness
attractiveness
attractiveness
likeability
likeability

confidence
confidence
femininity*
femininity*
competance
competance
dominance
dominance
masculinity*
masculinity*
00

55
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10

15
15

20
20
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% of
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%
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Figure 5: The percentage of responses using a particular word or related synonyms and antonyms
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Questions of dominance feature in the voice literature as some
researchers are interested in what makes someone a leader. This
seems to echo an interest in Pear’s correspondents, because a fifth
of responses mentioned a synonym or antonym of ‘dominance’.
A majority of those seem to be a commentary on the leadership
ability of the speaker.
Laboratory studies have shown that the pitch of a voice is one
acoustic feature that is important for dominance, with a lower
pitch sounding more dominant. This is why Margret Thatcher
got vocal training and lowered her voice so the pitch was midway
between what is typical for males and females.

Competence and confidence

“The speaker sounded a typical London typist, quick in action,
though rather slow in reading, with a remarkable ability for getting
the meaning out of the passage read.”
Comment on Miss Marjorie Pear.
“Was rather difficult to follow; he read very quickly, and his muffled
voice suggested an indoor worker, in a wool factory.”
Comment on Mr Turner.
The quality of the reading by the speakers features in about
a quarter of responses. This makes it difficult to separate out
the ratings for the terms ‘competence’ and ‘confidence’, because
they can both be used to describe the quality of a speaker’s
performance. A concept closely related to competence was the
level of education portrayed by the voice. This attracted comment
in about a seventh of responses. Here is an example,
“A fat man, little schooling, age, say, 55; possibly a
policeman-perhaps rather too uneducated, though the
monotonous, stilted speech sounds like a rural policeman.”
Comment on Detective Sergeant Williams.
Some 40% of answers related to occupation (like the one above).
Some of these might be read as a judgement on competence if
the job requires that, but other characteristics such as likeability
and trustworthiness could also play a role in the suggested
occupation. This illustrates why researchers tend to use scales
when people are making judgements on voices. Trying to work
out how a suggested occupation might relate to something
like trustworthiness is fraught with difficulty. Are politicians
trustworthy? What about journalists? What about acousticians?

Aggressiveness

“Gave himself away by unconsciously using his evidently habitual,
scolding, hectoring voice, with nasty twang (I don’t mean accent),
I mean viciousness. There was nothing in the passage at all calling
for that feeling. He, I am sure, is given to ranting and stirring up
strife, a most bullying, unpleasant person.”
Comment on Detective Sergeant Williams.
An amusing quote, but in reality, terms relating to
aggressiveness only featured in about 2% of the responses. This
must have been influenced by the passage that the mystery
voices were asked to read. The text was about Mr Winkle’s
comical attempts at ice skating from The Pickwick Papers. This
illustrates the strong interaction between our perception of
voice and the words that people are saying.

Attractiveness and likeability

“Probably rather big and burly, with straight brownish hair, blue
eyes, clean-shaven, with a pink face.”
Comment on Detective Sergeant Williams.
While there was a relatively small number of comments about
attractiveness (7% of responses), there are plenty of words that
describe appearance: clean-shaven, slim, complexion, thin, fair,
short, hair, stout, eyes etc. This is fascinating because most of
these attributes have no influence on peoples’ voices. It’s hard to
see a direct way that the colour of your eyes is going to influence
your voice, for example. Whether a man is clean-shaven or has
a beard doesn’t change how they sound, even if there is an old
saying about someone ‘talking into their beard.’
Why do people describe someone’s appearance when they can’t
possibly know what they look like for real? Listeners conjure up
an image of the talkers in their head, and these naturally include
visual elements. After all, conjuring up a caricature is a useful
short-hand to help you remember a talker. Some characteristics,
like height, do have some influence on the voice. Children tend to
be shorter than adults, and children have higher pitched voices.
But within broad categories like ‘adult males’, the effect of height
on voice is relatively small. Misconceptions like this are really
common with the voice.1, 2

Summary

While the terms; aggressiveness, attractiveness, competence,
confidence, dominance, femininity, likeability, masculinity,
trustworthiness and warmth capture much of the voice, there
are additional features that come out of free text responses.
Occupation is one example from above, but others would be
the many comments on where a person comes from (22% of
responses), their accent (7%) and class (8%).
Giving people the freedom to write whatever they want about
the voices can reduce experimental bias. But it makes the data
much harder to analyse. While text-mining tools can help to
reduce the effort of analysing the responses, language is complex
and needs a human to really interpret what is being said.
Trevor Cox’s latest book is Now You’re Talking (Bodley Head).
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Uses and abuses of sound
power determinations in noise
impact assessments RESPONSE
Mike Lotinga (MIOA) WSP, felt that some critical aspects of the theories discussed in the
article we published in the March/April 2019 issue of Acoustics Bulletin, were overlooked,
and this could propagate confusion.

W

The article stated that ‘there are…problems with the theory’
for geometric sound propagation relationships set out in the
classic paper by Rathe (1969). As an alternative ‘more rigorous
expression’, an approximation is given,
relating the distance for the onset of
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1. Area source (no variation in sound pressure level with a);
2. Line source (3 dB fall-off with doubling of a);
2019
March/April
3. Point
source (6 dB fall-off with doubling of a).

relevance of the equations they propose to use to determine the
sound power of a source and to estimate the sound pressure
at a distance. Within the context of NIAs, failure to do so may
lead to a miscalculation of the source sound power and of the
numerical BS4142 impact estimation at a receptor.
P52 ▶
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Rathe’s theory

Clearly, there is a critical distinction
here – the incoherency of the
elemental point sources comprising
each extended-dimension geometry
considered by Rathe means that
phase interference is assumed to
occur on such a random basis as
to be insignificant in determining
P54 ▶
the sound level. The theory
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Technical letter
developed by Rathe therefore relies on summation of intensity
from the elements, and not complex pressure. Effectively,
Rathe’s theory attempts to describe how far an observer needs
to get from an incoherent array source before one or both
dimensions (assuming a plane) become so small that the array
of incoherent elements making up that dimension can be
approximated by a single, point, element. These two theories
are not directly comparable as they concern essentially
different physical phenomena.
The author of the article is correct to say that Rathe’s
selections of the transition ‘knee points’ between the
propagation regions appear to be slightly arbitrary; in fact,
taken at face value, the selected points also contradict some
of the conditions Rathe set out governing the behaviour (for
example, the distance a obviously cannot simultaneously
satisfy both a>>b and a = b/π, which is given as the transition
point for the onset of line source propagation).
However, several developments to this theory have
been established over the years. Waddington et al (2006)

Point
Hohenwarter plane
Rathe line transition

0

Line
Rathe plane
Rathe point transition

Note: Rathe transitions for line and
point source propagation are equal for
a square plane source

-10
Relative level, dB

provided a brief summary of some of this work, as do Bies et
al (2018). This latter volume explains the propagation from
an incoherent plane source with reference to the work of
Hohenwarter (1991). Examination of this work shows a very
similar analysis to that of Rathe, whose original article is
cited therein.
Hohenwarter notes that ‘each point source radiates the noise
in random phase and with that the nature of the wave motion is
neglected’, and a similarly frequency-independent relationship
with the source dimensions is derived. This work deals elegantly
with the field transition ‘knee points’ identified in Rathe’s study,
and highlights the importance of the ratio of the two plane
dimensions, which dictates the expected propagation behaviour –
increasing values of the ratio are associated with increasingly ‘line
source type’ behaviour, as would be expected. Some calculated
results from this work are shown alongside equivalent results
using Rathe’s approximation in Figures 1-3. These results suggest
that Rathe’s approximation for an incoherent plane source isn’t
actually all that inaccurate, even at the transition points.
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Figure 1: Distance propagation for theoretical point, incoherent line (∞), and incoherent plane (4 x 4 m) sources of nominal power

54
Techncial opinion.indd 54

Acoustics Bulletin May/June 2019
02/05/2019 13:01

Technical letter
Point
Hohenwarter plane
Rathe line transition

0

Line
Rathe plane
Rathe point transition

Relative level, dB

-10
-20
-30
-40
-50
-60

0

1

5
Axial distance, m

25

125

Figure 2: Distance propagation for theoretical point, incoherent line (∞), and incoherent plane (16 x 4 m) sources of nominal power
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Figure 3: Distance propagation for theoretical point, incoherent line (∞), and incoherent plane (32 x 4 m) sources of nominal power
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Technical letter

Examination of both the articles cited in support of the
“more rigorous expression” confirms that these are indeed
devoted entirely to the study of the soundfield radiation from
a rectangular coherent plane, rather than an incoherent planar
array source (Freedman, 1960; Ocheltree et al, 1989). So, it
seems less that there is a problem with the theory of Rathe, than
that there is perhaps a lack of appreciation for the underpinning
assumptions and limitations of these two quite different
theories. In light of the above, perhaps we can give Rathe’s work
a stay of execution, provided we accept and understand what it
is actually saying to us, and in view of the later work that irons
out its wrinkles!

The importance of coherency

It should also be mentioned that the behaviour of the
nearfield of a coherent plane source is not limited to the
aforementioned expression alone, which denotes the
boundary of the farfield (the Fraunhofer region, to borrow
electromagnetic field nomenclature) and the geometric
nearfield (or Fresnel region), in which sound is radiated; the
nearfield also comprises a reactive region close to the source
(the hydrodynamic nearfield), in which little or no sound
is radiated, and evanescent waves ‘slosh’ around without
propagating – the range of this part of the nearfield actually
gets larger with reducing frequency (in contrast with the
geometric nearfield). Bies (1976) documented all of this more
than 40 years ago, presenting three expressions from Junger
et al (1972) governing the behaviour of these field regions
in relation to the source dimensions and sound wavelength;
these expressions remain in a very similar form in the current
edition of Bies et al (2018).
Bies (1976) also highlighted the importance of coherency
in determining these field relationships. So, it is important to
appreciate that coherency of the source is critical to this nearfield
theory. This leads to the question; which types of plane sources
are coherent and which ones are incoherent? With regards to the
latter, Rathe (1969) wrote that ‘this type of propagation is found
near large window areas’, while Hohenwarter (1991) advised that
the theory ‘does not deal with the sound radiation of plates (like
glazed windows or walls), which is a result of flexural vibrations’
(but actually goes on to show good agreement between the model
and measurements of machinery).
Bies et al (2018) note that ‘the side of a building which houses
noisy machinery, or an open window, is often modelled as an
incoherent plane radiator. Although this is not strictly correct,
experimental data show that acceptable results are obtained when
1/3-octave or wider frequency bands are used for the analysis.’
Related to this last point, Bies (1976) noted that the field effects
for a coherent plane radiator are greatest for tones, and ‘tend
to ‘wash out’ as the…bandwidth is increased’. This suggests that,
if calculations are conducted in octave-bands, as is frequently
the case in engineering applications, it seems that the coherent
plane radiation field effects may in reality not be as significant as
suggested by the (single-frequency) theory, unless the vibrations
are highly tonal, as well as being effectively coherent.
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Conclusion

So, in conclusion, the suggestion in the ‘Uses and abuses…’
article, that there is a problem with Rathe’s theory which
should be solved by applying the expression provided is, in
my view, misleading – there is a problem only if the theory is
applied to types of sources for which it was not intended.
Furthermore, the applicability of the expression provided in
the article should also be considered within the limitations of its
underlying principles – emission from a coherent plane source
at individual frequencies. Real sources rarely behave as well as
any theoretical source, and this should also be borne in mind
when considering the application of the theories.
In lieu of contrary information, for practical purposes it
would seem sensible to continue to apply the long-standing rule
of thumb for determining a suitable distance at which to take
measurements expected to be effectively far-field: the greater
of i) 2-3× the largest source dimension and ii) 1-2× the longest
wavelength of interest (eg of the lower-edge frequency of the
lowest fractional-octave band).
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Industry Update

Cirrus Research sponsors a talented
triathlon athlete and a rally driver

R

ising triathlon star Jack MuddBowes has been given a push in
the right direction thanks to a
sponsorship deal with Yorkshire noise
monitoring specialists, Cirrus Research.

The 15-year-old from Barton le-Street,
North Yorkshire, had taken up triathlons in
2017 but, despite having a natural talent for
the sport, was at a disadvantage because he
only had a mountain bike, not a road bike.
Cirrus Research heard about the
problem and stepped in to help Jack by
buying him a new competition road bike.
Jack said: “I would like to say thank you
to Cirrus for the support and interest in
my achievements.”

Moving up a gear

Jack Mudd-Bowes

Cirrus Research has also agreed a three
race sponsorship deal with leading UK
rally driver, Ashleigh Morris.
Ashleigh is one of only two women
drivers currently competing in the
Motorsport News Circuit Rally
Championship, she is currently
competing in the MSN Championship
in her Ford Fiesta R200, aiming for class
victory in the 1600 class (Class B).

Peter Fleming joins
Campbells

T

his year, Campbell Associates are
celebrating their 20th anniversary, and
are launching their new air quality
range. Newest employee, Peter Fleming, will
support Campbells’ Aeroqual range of air
quality monitors in the UK. 

Cirrus Research has also agreed a three
race sponsorship deal with leading UK
rally driver, Ashleigh Morris.

Martin Ellison, head of sales at Cirrus
Research, said: “Ashleigh’s determination
to compete and win in this difficult sport
is inspiring and we’re delighted to be
supporting her this season. The motor
sports industry is very much a growth
area for us so it’s great to up our profile in
this way.”
Cirrus Research will sponsor Ashleigh
at the TIC Volkswagen Donington Rally;
the Lee Holland stages, Anglesey; and the
Alan Healy Memorial, Cadwell Park stages. 

NTi Audio opens
new UK offices

N

Ti Audio’s new offices have opened in Stevenage,
stocking their extensive range of instruments and
accessories, for fast delivery to customers throughout
the UK & Ireland. 

Peter Fleming

Miller Goodall −
still growing!

M

iller Goodall Acoustics and Air Quality recently
welcomed two new graduate air quality consultants:
Catherine Gould, graduate air quality consultant,
has a BSc (Hons) in geography and an MSc in environment and
climate change. She will be responsible for carrying out dust
and air quality assessments for a wide variety of development
types and brings a special interest in volcanology and
paleoenvironmental research to the air quality team.
Rasha Ibrahim, graduate air quality consultant, has a BSc
(Hons) in forestry, BSc (Hons) in environmental science,
MSc in environmental management and sustainable
development, and a diploma in environmental forestry. 

NTi Audio’s new offices in Stevenage
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General News

Association of Noise Consultants
annual national conference

T

he Association of Noise Consultants (ANC) holds its
annual national conference on 6th June at the Crowne
Plaza Hotel, Manchester City Centre.
Issues surrounding hearing and vulnerable groups, World
Health Organization Environmental Noise Guidelines and
entertainment noise are some of the subjects up for discussion
at the event.
Guest speakers will be sharing their expertise across these
and other subject areas at the conference, which is open to
ANC members and non-members.
Robert Osborne of ANC said: “A range of subjects have
been tabled for this year’s event, and we are looking forward to
an interesting day of debate and discussion.”

Successful
candidate
In our January/February 2019 issue, we published the IOA
Diploma results for 2018 (on page 20, but we missed
Mr G Henderson off our list. We are very happy to put that right here:
Distance learning (Edinburgh)
Beaugas J

Birchmore R

Henderson G

Shaw W

Bruce N



Make Listening
Safe: A WHO
initiative to
promote safe
listening practices

T

he World Health Organization (WHO) and the
International Telecommunication Union (ITU) have
collaborated to develop a standard for the manufacture
and use of personal audio devices such as smartphones
and MP3 players. The standard offers recommendations on
safe listening features to be included in such devices. The
implementation of this standard would allow for safe listening.
Through the campaign for safe listening, WHO aims to
raise awareness about safe
listening practices especially
among young people and
highlight the need for safe
listening to policy-makers,
WHO aims to raise
health professionals, parents
awareness about safe
and others. Follow
listening practices

@WHO #safelistening

58
News.indd 58

The full line-up of categories this year are:
• building acoustics;
• education acoustics;
• environmental acoustics (Infrastructure);
• environmental acoustics (non-infrastructure);
• vibration prediction and control;
• workplace acoustics;
• good acoustic design;
• smaller consultancies; and
• innovation.
For more details visit
www.association-of-noise-consultants.co.uk 

Propeller tech cuts
underwater
noise pollution

N

ew technology capable of reducing the underwater
radiated noise generated by ships’ propeller cavitation
has been developed by researchers at Strathclyde
University and Oscar Propulsion.
Propeller cavitation can generate as much as 180 dB of
underwater radiated noise, and can be heard by marine life
100 miles away, but the new system, PressurePores, reduces
propeller tip vortex cavitation by applying a small number of
strategically bored holes in the propeller blades. David Taylor,
CEO of Oscar Propulsion, says that this reduces the sound
produced by the propellers without significantly reducing
their efficiency.
The team first tested the idea in a cavitation tunnel at
Newcastle University, Taylor explained: “We made some
relatively randomly-placed holes in different propeller models,
and compared these with propellers without holes, and with
that relatively crude test we managed to get about a 14 dB
reduction in noise.”
They carried out computational fluid dynamics modelling
at Strathclyde University, which confirmed the result of their
physical tests, then used the CFD model to analyse the effect of
more specifically targeting the location of the propeller holes.
They found the PressurePores system could reduce cavitation
volume by up to 14%, and underwater radiated noise by up
to 21 dB. Finally, they further verified their results in tests on
the sub-cavitating propellers used by the Princess Royal, a
19m research catamaran operated by Newcastle University. They
found that as few as 17 strategically-placed holes per blade tip
were enough to reduce noise levels.
Although the system has a small impact on efficiency, the
company is now working with propeller blade designers to
investigate whether this can be eliminated. 
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General News

London venue wins rare protection
against noise complaints

A

n East London pub has reached a deal with local
authorities and property developers to protect it from
noise complaints as residential blocks are built nearby.
The Deed of Easement granted to The George Tavern will
stop the venue’s future neighbours from complaining about
noise. The tavern’s landmark winning of the legal right to make
noise means that future gigs will not have to be silenced when
a new six-storey residential block nearby is completed.

Acoustic soil and
waste pipes for ‘low
noise’ building

M

inimising noise from building services such as
heating, ventilation and wastewater drainage helps
produce a pleasant environment for the occupants
as well as for neighbouring properties. This is particularly
important in multi-occupancy buildings such as apartments,
hotels, hospitals and offices.
The traditional approach in the Building Regulations,
of wrapping soil pipes with mineral wool subsequent to
installation, will not be sufficient to comply with the stretching
targets for noise reduction sought by designers (and expected by
users) of modern multi-occupancy buildings.
Airborne generated by wastewater flowing through pipes and
structure-borne noise created where pipes are in contact with
the building structure, either deliberately through supporting
clips and brackets, or inadvertently, due to pipes resting on
the structure, can be managed by good system design, product
choice and correct installation.
Plastic acoustic soil and waste pipes can thereby be used
as part of the successful management of sound transmission
in buildings. Sound-attenuated plastic pipes, together with
purpose-designed ancillaries such as flexible and vibrationresistant joints, support clips and fire collars, provide a more
modern approach to the design of soil and waste systems,
meeting increasingly stringent expectations.

Venue owner, Pauline Foster, welcomed the deal, which
was approved by Tower Hamlets Council planning officers at
a Town Hall meeting recently, saying: “It’s a real victory not
just for The George but for [other] pubs and music venues that
would be threatened by proposed residential developments.”
The theatre is only the second venue in London where a
Deed of Easement measure has been applied in this way, the
first being the Ministry of Sound. 

Airborne noise
notation for ships
in ports

L

loyd’s Register (LR) has released what is believed to be an
industry first airborne noise emission notation (ABN)
and ShipRight procedure to meet increasing demand for a
standard and methodology to control airborne noise emissions
from ships in ports.
The ABN, which was developed with the help of industry
partners including yard representatives and port operators,
defines a set of five limit levels for airborne noise emission
from ships. This enables ports to better monitor overall noise
levels from ship calls. It will assist ports in determining which
and how many ships can access the most noise sensitive areas
of the port. It will also allow ports to specify ships that require
a certain ABN notation to stay in a noise sensitive area of the
port, for example those locations close to residential areas.
Ship owners can use the ABN to demonstrate that their
vessels have controlled airborne noise emissions to gain access
to noise sensitive areas, such as ports in city centres or natural
sanctuaries. The ABN also describes how the compliance can be
ensured at design stage by giving examples of how to calculate
the expected noise levels.
Directive (EU) 2016/1629 specifies the maximum noise
level from a ship in the EU when sailing and at berth, however,
achieving the ABN will ensure that the ship complies with these
requirements. 

Drivers who play loud music
will be fined £100 under new laws

B

radford Council has
introduced a Public Space
Protection Order (PSPO)
to tackle anti-social driving. It
will allow the police and council
officers to take action against
those who make noise, including
shouting and swearing.
The measure was
introduced after two-thirds
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of people in a survey said
nuisance drivers were a
problem. More than 1,200
people responded to the
survey, with the majority
saying that they felt “unsafe”
on the city’s streets due to
poor driving.
City of Bradford Council
said that 76% of people were in

favour of the PSPO, according
to the Local Democracy
Reporting Service. However,
some thought the proposals
were “an infringement of civil
liberties” and could unfairly
target car enthusiasts.
The PSPO with a £100 fine
will come into force on
1 June 2019 

Turn the volume down
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Noise pollution is a big cause of
dissatisfaction in the modern workplace

N

oise in the workplace is having a
negative impact on the wellbeing
of employees and impacting
significantly on their productivity, according
to a major new survey.
In a survey of 1,000 UK-based office
workers, 65% reported that noise in the
workplace impacted on their ability to
complete work in an accurate and timely
manner. Nearly half (44%) said that noise had
a negative impact on their overall wellbeing,
with over 40% reporting that noise at work
caused them to feel stressed.
The ‘Noise and Wellbeing at Work 2019’
was conducted by intelligent business
solutions company, The Remark Group,
supported by environmental psychologist and
workplace strategist, Dr Nigel Oseland, an
honorary senior lecturer at UCL’s Institute for
Environmental Design and Engineering.
Recent research suggests that every time
we are interrupted, it takes 15 minutes to get
back in a state of focus. This could mean over
an hour of wasted time each day for over half
of the workforce, contributing significantly to
lost productivity.

Dr Nigel Oseland said: “Remark’s research
shows that noise is the biggest cause of
dissatisfaction in the modern workplace,
along with an associated loss of performance,
increased stress and poorer wellbeing.
Penelope Harrall of the Remark Group
said: “Roughly half of the UK work in
open plan office environments, a system
which was initially designed to encourage
communication and collaboration between
employees. Yet, with this design comes
an increase in annoying and distracting
workplace sounds, such as telephone
ringtones, sudden bursts of laughter and
phone conversations. These are proven to
be distracting and have profound effects on
employee stress levels and wellbeing, not
to mention the impact they have on loss in
productivity.
“Compulsory in any new-build offices in
the USA, sound masking systems operate
to reduce both general office noises and
conversational distractions, even in an open
plan environment, and in turn increase
performance levels, eliminate distractions and
enhance the overall wellbeing of employees.” 

In a survey of 1,000 UK-based
office workers, 65% reported that
noise in the workplace impacted on
their ability to complete work in an
accurate and timely manner

Fluidics and acoustics combine to reveal
biophysical properties of single cells

O

ver the past decade, various research teams have
demonstrated high throughput quantification of human
cancer cell deformability by exploiting developments in
microfluidic systems. However, many of those studies relied on
constricting microchannels in which physical contact with cells
is inevitable. This in turn, can result in measurement inaccuracy
arising from even minimal changes in device fabrication. In
addition, a narrowing channel can be destructive to cells when they
pass through. Overall, most of these systems fall short on analysing
cell deformation independent of the cell size.
To enable contact-free cell manipulation and measurement of
compressibility-dependent effects, some researchers have utilised
a microfluidic acoustophoresis technique. In this approach, flow of
cells is controlled through a microfluidic channel; the flow is then
stopped and a transducer generates an acoustic field. Consequently,
cell displacement influenced by the acoustic wave is recorded.
But this approach is time-consuming because the cells need to be
flushed in each round as they must be stationary when measuring
their displacement.
Researchers in the US and China have now developed a new
acoustofluidic cytometer that can measure cell deformation
independent of cell size and achieve higher throughput analyses.
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In this continuous flow cell mechanotyping method, cells are
introduced into the acoustic field at a constant position and
their movement through to the exit position is controlled by the
acoustophoretic force.
The continuous flow and contact-free microfluidic inlets decouple
the cell size-dependent effects, as cells with different sizes, densities
and compressibility experience different acoustophoretic forces.
Analyses are performed using existing mathematical equations that
relate acoustic radiation force to the densities of the cell and medium,
as well as the compressibility of the cell.
The researchers, led by Arum Han from Texas A&M University
and Han Wang from Tsinghua University, developed this labelfree and non-invasive acoustofluidic cytometer to enhance single
cell mechanotyping methods based on cells’ intrinsic biophysical
properties. They used the device to measure the biophysical
properties of different cancer cell lines under continuous flow. They
then took advantage of the cells’ displacement to analyse single cell
acoustophoresis-based deformation.
“The developed system can be used in a variety of applications,
such as phenotyping of cancer cells with different metastatic potential
based on their biophysical properties, …and even for analysing
erythrocytes with regard to malaria infection,” say the authors. 
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Minke whales recorded
off Scotland’s coast

M

arine mammal researchers at the Scottish Association
for Marine Science (SAMS) and Marine Scotland
Science (MSS) have recorded the sounds of minke
whales for the first time off Scotland’s coast.
Their findings, which are included in a paper published in the
journal, Scientific Reports, were drawn from data collected by
MSS, as part of the East Coast Marine Mammal Acoustic Study
(ECOMMAS) array of underwater sound recorders, a long-term
Scottish Government monitoring project.
Although ECOMMAS was developed primarily to monitor
the east of Scotland bottlenose dolphin population, SAMS marine
ecologist, Dr Denise Risch, used software that she and colleagues
from Cornell University, New York, developed, to pick out the
minke whale’s underwater sounds, known as pulse trains, from
two years’ worth of recordings.

Dr Risch said: “Although minke whales are often seen around
Scotland, they have so far rarely been recorded acoustically.
“Their calls are produced at lower frequencies compared to
those of other species like dolphins, which makes them difficult to
record from moving platforms, such as boats.
“By using static underwater recorders, the MSS team were able
to record minke whale sounds near to the Scottish east coast.
“To get a better idea of how animals use these sounds and how
we can use them to assess populations, we need more year-round
recordings further from shore.”
Dr Risch, who has also studied minke whales off the east coast
of North America and Antarctica, added: “Acoustically, the minke
populations across the globe are very different. They have very
pronounced ‘accents’ based on where they are in the world.” 

Farming changed
how people talk

D

iets of soft, processed foods has altered people’s jaw
structure over time, rendering certain sounds like ‘f ’
and ‘v’ easier to say and changing languages worldwide,
scientists contend.
People who regularly chew tough foods such as game meat
experience a jaw shift that removes a slight overbite from
childhood. But individuals who grow up eating softer foods retain
that overbite into adulthood, say comparative linguist, Damián
Blasi of the University of Zurich, and his colleagues. Computer
simulations suggest that adults with an overbite are better able to
produce certain sounds that require touching the lower lip to the
upper teeth, the researchers report.
Linguists classify those speech sounds, found in about half
of the world’s languages, as labiodentals. And when Blasi and
his team reconstructed language change over time among
Indo-European tongues currently spoken from Iceland to India,
the researchers found that the likelihood of using labiodentals
in those languages rose substantially over the past 6,000 to
7,000 years. That was especially true when foods such as milled
grains and dairy products started appearing.
Linguists have traditionally thought that humans have
always been capable of making all sounds used in the roughly
7,000 languages still spoken today. Crucial elements of speech
anatomy, such as a larynx, or voice box, positioned low in the
neck, evolved in now-extinct Homo species some 500,000 years
ago. Homo sapiens thus emerged around 300,000 years ago
biologically prepared to talk.
In 1985, linguist Charles Hockett argued that hunter-gatherer
languages virtually never include labiodental sounds. That’s
because by young adulthood, heavy tooth wear from intense
chewing of tough foods triggers dental changes that move the
upper teeth directly on top of the lower teeth, he contended. A
resulting ‘edge-to-edge’ bite makes it harder to form labiodental

sounds, Hockett reasoned. If true, his proposal meant that the
introduction of soft foods in farming societies should have
safeguarded overbites and raised the likelihood that spoken
languages would include labiodentals.
The new study’s computer simulations support Hockett’s idea.
They show that a transition from an edge-to-edge bite to a slight
overbite makes it substantially easier to utter labiodental sounds.
A statistical analysis of languages and lifestyles for more than
2,400 populations around the world found that, on average,
hunter-gatherers use about one labiodental sound in their speech
for every four spoken by people in societies that produce and
process food. A closer examination of hunter-gatherer languages
in Greenland, southern Africa and Australia found few instances
of labiodental sounds. Historical records indicate that words with
labiodental sounds were borrowed during contacts with people
from industrialised nations, the researchers say.
A tendency for some commonly mispronounced sounds
to become widely used can help explain labiodentals’ rapid
incorporation into many languages, says evolutionary biologist,
Mark Pagel, of the University of Reading. If labiodentals became
easier to pronounce relatively recently, making them more likely
to be spoken by chance, those sounds could have quickly become
embedded in lots of native tongues, he speculates.
The human overbite increased much more after the industrial
revolution, which began in England in the late 1700s, than after
the introduction of agricultural foods 6,000 years ago or more,
says biological anthropologist Robert Corruccini of Southern
Illinois University in Carbondale.
Industrialised food processing and canning — and perhaps the
adoption of forks in Western societies, so that food could be cut
with two hands rather than by grasping it with one hand while
gripping a portion with one’s front teeth — played big roles in
preserving overbites, he contends. 
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Evidence that sound
waves carry mass

T

he sound of a sonic boom may produce about the same
magnitude of gravitational pull as a 10-milligram weight,
a new study finds. Oddly, the findings also suggest the pull
is in the opposite direction of the gravitational pull generated by
normal matter, meaning sound waves might fall up instead of
down in Earth’s gravitational field.
One might assume these findings are related to Einstein’s
famous equation E=mc2, which revealed that anything with
energy could be converted to an equivalent amount of mass
and vice versa. One consequence of this relationship according
to Einstein’s theory of relativity is that matter traveling near the
speed of light will get heavier.
However, these new findings suggest that even in regular
conditions that ignore relativity, sound possesses gravitational mass.
Any sound waves on Earth would have extraordinarily weak
gravitational effects on their surroundings compared to the effect
of the Earth itself, which has a mass of about six trillion trillion
kilograms. “It is a tiny, tiny effect,” said study lead author Angelo
Esposito, a high-energy physicist at the Swiss Federal Polytechnic
School of Lausanne.
The finding challenges long-held assumptions about how sound
works. Sound waves are fluctuations of density within materials.
In classical physics, their energy can make matter move back and
forth, but they were not thought to possess mass.
However, this view began to change when scientists
investigated a superfluid, which flows with virtually zero friction
or viscosity. Liquid helium can act like a superfluid when cooled
to temperatures just a few degrees above absolute zero. In 2018,
researchers reported sound waves in superfluid helium might
interact with gravity in ways that require they possess mass.
Now, Esposito and his colleagues have found that sound
waves traveling in more familiar materials such as solids and

fluids also may possess gravitational mass, which means they
respond to gravitational fields like matter does. According to the
researchers’ equations, sound that carries one watt of power for
one second in air will generate an equivalent of 10 milligrams of
gravitational mass.
These findings not only suggest that sound has gravitational
mass, but that such mass is negative. All known matter has positive
gravitational mass, and such masses attract each other. However,
positive gravitational mass repels negative gravitational mass
instead of attracting it.
“It follows that if I generate a sound wave traveling, say,
horizontally in a standard material, this will tend to bend its path
upward − float − under the influence of the Earth’s gravitational
field,” said Esposito. However, since this work suggests that
all sound waves have negative gravitational mass, they should
gravitationally attract each other, the researchers added.
The researchers suggest that experiments may soon be able
to detect whether this effect is real. For instance, the effect may
be measureable in an exotic form of supercooled matter called a
Bose-Einstein condensate. They calculate that a sound wave in a
condensate of cesium atoms roughly 100 microns wide -- about
the average diameter of a human hair -- might have a gravitational
mass of up to one-thousandth that of the condensate, potentially
within the limits of detection.
In addition, earthquakes generate sound waves in rock, and the
scientists estimated that a quake of magnitude 9 on the Richter
scale would generate 100 million metric tons of gravitational
mass. This would exert a force about 100 trillion times weaker
than Earth’s gravitational pull, which atomic clocks and quantum
gravimeters might be sensitive enough to detect in the near future,
they said. The scientists detailed their findings online 1 March 2019
in the journal, Physical Review Letters. 

Inventing sound
for electric cars

C

armakers are dreaming up electric car engine sounds to
ensure that pedestrians can hear vehicles that lack audible
cues, executives at the Geneva car show said.
Frank Welsch, responsible for technical development
at Volkswagen, said: “Electric vehicle sound cannot be too
intrusive or annoying and it cannot sound like anything
we had in the past. We cannot simply add the sound of a
combustion engine.
“VW’s electric cars will have speakers designed to draw the
attention of pedestrians.
“Performance models need to have a more assertive sound,
with more bass. It has to be futuristic,” he said, adding that
SUVs will have a deeper sound to reflect their bigger size.
The challenge is most acute for sports car manufacturers,
Michael Pfadenhauer, head of acoustics at Porsche, told the
company’s in-house Christophorus magazine.

Electric cars need invented engine noise to ensure
pedestrians can hear them

“There is no e-sound. It has to be invented. The sound gives
you feedback about the potency and capability of the car,” he said.
“At low speeds and revs it needs to enable comfortable
driving. At higher speeds in sports mode, a more intense
acoustic feedback is needed to make customers experience the
potential of the vehicle,” Pfadenhauer told the magazine. 
P65 ▶
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“This is your captain speaking” – can you hear me?
Sitting at the end of Stansted Airport runway, is a new college,
which opened its doors for its first intake of students in September
2018. A relationship was developed with Manchester Airport Group
over a period of five years to secure the acre of land and get their
buy-in for the proposed college. Funds were raised via a joint
venture to build the college; two separate £3.5million grants from
the South East Local Enterprise Partnership (SELEP) Local Growth
Fund and Essex County Council, as well as a £300,000 grant by
Uttlesford District Council and a £50,000 funding contribution from
the Savoy Trust.
Stansted Airport College is the first on-site education facility of
its kind at any major UK airport, designed by Pascall+Watson and
built by Willmott Dixon. Courses on offer for the students, looking
for a career in the aviation and related industries include; aviation

operations and cabin crew, engineering and aircraft maintenance,
hospitality and events management, pre-apprenticeships,
apprenticeships and work transition courses.
Acoustic consultant, Cole Jarman Associates, was employed
to make recommendations, to create a quiet and comfortable
learning environment.
Selectaglaze was approached to help provide a solution with
secondary glazing. Acoustic tests have shown that Selectaglaze
secondary glazing can provide a 45 dB reduction if set 200mm
from a single glazed primary window with 6mm glass. Based
on this, if used in conjunction with high performance primary
windows, then the dB rating requirements would be met.
Selectaglaze installed 32 units across the site with their Series
10 two and three pane horizontal sliders and a Series 41 casement
door. All were installed with a cavity of 200mm and tightly sealed.
Not only have the staff and students already seen the
enormous acoustic benefit of the secondary glazing, but they
should also gain from thermal insulation it provides and the
added security. The roar of the overhead planes has been silenced,
creating a quiet and conducive space for teaching and studying.
Established in 1966 and Royal Warrant Holder since 2004,
Selectaglaze has a wealth of experience working on many
building types, from new build to Grade I Listed buildings.
For further information, please contact Selectaglaze on
Tel: 01727 837271
Email: enquiries@selectaglaze.co.uk
www.selectaglaze.co.uk

Relocating
Reverie

R

everie is a multi-sensory experience that uses sight, sound,
and scent… allowing people a space to reflect on the
importance of sustainability while surrounded by nature.
Originally installed at Oliver Spencer in London, Reverie has
since spent time within the Western Transit Shed space at Kings
Cross, and is now in its third life and residence in Cornwall, as
part of the ‘Plan Bee’ exhibition at the Eden Project.
Hoare Lea audiovisual experts were involved in the creation
of the original exhibition, and again assisted with the new
installation, working with artist Wolfgang Buttress.
As part of the new exhibition, Eden beekeeper, Roger
Dewhurst, used a bee smoker to calm the Cornish black bees so
that accelerometers could be placed inside
the beehives to monitor the bees’ communication calls.
From these recordings,
Dr Bencsik’s
team discovered some
new vibrational sounds
and communications
from the bees, including:
‘the begging signal’,
Communication calls of Cornish
‘quacking’, ‘tooting’,
black bees are being monitored at
‘whooping’ and even
the Eden Project
‘waggle dance’. 
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UK Buildings Regulations give minimum
performance standards for acoustic door
ratings in dwellings and public buildings.
Approved Document Part E, stipulates
a performance requirement of 29 Rw.
Furthermore schools and particularly
music rooms in schools are covered in the
regulations.

that we feel offers simple economic solutions
to satisfying this sector.

Zero ‘Soundtrap Systems’ can easily meet
these requirements, and with generous safety
factors depending on the system chosen.
However to meet the basic 29Rw requirement
we developed and tested a selection of sets

• Rabbeted thresholds for the floor

All sets independently tested to BS EN ISO
140-3: 1995 sound insulation tests by UKAS
accredited laboratory.

• Frame seals for the door frame

• Automatic dropseals for the door bottom
• Adjustable seals for the meeting stiles
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Armourcoat Acoustic creates ‘quiet
space’ at Surface Design Show

A

rmourcoat created a ‘quiet space’
on their stand at the Surface
Design Show in February to
highlight the benefits of their acoustic
plaster system. The system comprises a
special mineral wool composite panel
that is bonded onto the substrate and
finished with a seamless layer, presenting
an elegant marble-based plaster finish
while allowing sound energy to pass
through the surface. The Armourcoat
stand focussed on creating a ‘quiet space’

at the show using the new acoustic
plaster system recently granted the Quiet
Mark Award − the international mark
of approval from the Noise Abatement
Society Charitable Foundation. Through
its pioneering acoustic tests, Quiet Mark
awards its distinctive Purple Q Mark
to products and services that show
excellence in low-noise and
high-performance.
www.armourcoat.com 

Armstrong Ceiling Solutions help
the CBRE with a hat-trick of systems

C

ommercial property and
real estate services adviser,
CBRE, has used a hat-trick
of systems from Armstrong Ceiling
Solutions to enhance the interiors of its
refurbished headquarters. Some 600m²
of Armstrong’s VP-500 custom vertical
metal baffles, 3,250m² of Optima L
circular and custom-shaped canopies,
150m² of DH-700 black mesh metal
clip-in tiles and 130m² of C Profile
suspension system were specified for the
CBRE’s new-look offices in Milan for their
form and function.
The design of the offices is inspired by
the modern principles of activity-based
working, a revolutionary concept that
replaces allocated seating layouts with a
more flexible approach to the working
environment, with the aim of improving
productivity through continuous and
efficient interaction between employees.
For this reason, the new offices in the
CBRE headquarters were protagonists
of an aesthetic re-design project inspired
by the values of innovation, wellness and
flexibility, which perfectly mirrors the
company’s global strategy, ‘Workplace 360’.
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According to the principles of
Workplace 360, hierarchical barriers
have been lifted in favour of sharing,
improving accessibility and exchanging
ideas. The working environment is
completely open with unassigned seats
which can be booked daily through
users’ smart phones. In addition, specific
areas are dedicated to those who need
silence and focus as well as relaxation
and wellness. The decision to leave part
of the ceiling with exposed building
service elements determined the need to
intervene with elements that delivered
both aesthetics and acoustics.
A different Armstrong solution was
chosen for each floor of the renovation,
with each providing an aesthetic
solution, capable of integrating itself with
the space and the different surrounding
materials while creating comfortable
working environments. The 3,250m² of
Optima L white mineral canopies, in
circles and bespoke squares with two
rounded corners, contributed to shaping
the common areas on the first floor.
These elements feature originality and
modernity as well as acoustic support.

Canopy ceilings combine aesthetics with
acoustic performance aimed at ensuring a
higher sound absorption ratio compared to
a continuous ceiling with the same visible
surface. The sound is absorbed both by
the front and the back surface of the panel,
significantly contributing to the reduction
of reverberation time and increasing the
intelligibility of speech. For the secondfloor offices, Armstrong’s design team
conceived a special broken-line pattern for
the micro-perforated black mesh metal
ceilings. These are ideal for installations
in open-plan spaces where it is necessary
to reduce noise pollution. A solution
that creates a dynamic visual effect, it
is available in individual and multiple
configurations, thanks to the C Profile
suspension system that allows a tidy and
clean alignment of the elements. Lastly,
on the sixth floor, in addition to the white
baffles, C Profiles of different sizes were
used to embellish, through light and shade,
the ceiling of the ‘multipurpose room’, a
multi-functional room with different space
configurations and a huge art wall.
www.armstrongceilings.com/
commercial/en-gb/ 
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Making LITE work of
environmental noise monitoring with
Cirrus’ new MK:440 sensor

C

irrus Research has launched the
new MK:440 Noise Sensor LITE,
making accurate environmental
noise monitoring easier than ever before.
The new MK:440 Noise Sensor LITE
is an entry-level device that has been
added to Cirrus’ growing range of
environmental monitors, all designed
and manufactured in the UK.
Its robust and weatherproof casing
is ideal for outdoor noise monitoring,
whilst its monitoring technology
converts measured noise levels into
decibels and provides a standard
electrical output suitable for integration
with various process systems, including
SCADA and DCS.
It is ideal for anyone who works in
industries such as aviation, mining
or construction by integrating easily
with existing environmental systems
such as a PLC platform that monitors
environmental conditions such as dust,
temperature or weather.

“The MK:440 will integrate into any
PLC system, making the addition of
noise monitoring to your operation
very easy, simple, and cost-effective,”
said Cirrus Marketing Manager,
Antony Towle. “There’s no need to learn a
whole new interface or set of operations.
Simply plug the noise sensor into your
existing PLC system, set it up, and start
monitoring.
He added: “Its compact design will
also appeal to operators who work
outdoors as it can be deployed almost
anywhere discreetly and securely. Thanks
to the seamless integration into existing
PLC systems there are no additional
displays or controls to master or monitor
either - it outputs the sound level as
an electrical current, which is then
interpreted as a decibel level by your
existing PLC – so simple.”
https://now.cirrusresearch.com/
mk440/ 

Michael Young and Woven
Image create an acoustic Muse

W

oven Image has collaborated
with industrial designer,
Michael Young, on a new

range of acoustic wall panels. Notable for
their extraordinary patterns that feature
contrasting colour prints as well as subtle

tone-on-tone colours and pearlescent ink,
the Muse range is ideal for seamless
floor-to-ceiling applications in
commercial interiors.
The collection comes in three designs:
Muse Fluid, which is available in five
colourways (Ice, Ivory, Goldeneye,
Lavender and Emerald); Muse Cloudy
has three options (Sandstone, Starlight
and Foam); and the cross-hatch style
design, Muse Mineral that can be
specified in two different versions
(Calcite and Steel).
The panels, which are 1180mm
x 2800mm high untrimmed, are
manufactured from PET, 68% of which
has been recycled. They aim to reduce
reverberated noise in commercial spaces
– achieving a Noise Reduction Coefficient
rating of 0.30 (no air gap) and up to 0.75
(with 50mm air gap). 
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Rion VM-56 measures and monitors
groundborne vibration

T

he Rion VM-56 is professional
instrument specifically for the
measurement and monitoring of
groundborne vibration.
It’s equally suited to attended
measurements, long-term unattended
measurements and live-to-web
monitoring as part of ANV’s Live PPV/
LivEnviro System. The VM-56 can
simultaneously measure VDV, PPV,
dominant frequency and displacement,
together with a detailed (100msec)
acceleration time history.
Wav file recording and third octave
options are available for the VM-56

and, when installed, these functions are
available simultaneously with the full
broad-band functionality of the meter.
With a frequency range of 0.5 – 315 Hz,
and amplitude range of 0.03 – 100 mm/s
the VM-56 can be used for evaluation of
vibration for groundborne noise as well
as BS S 6472: 1, BS 7385: 2 and BS 5228:
2 assessments.

• Accurate; and
•	The data is stored as a CSV file to an
SD card.
www.noise-and-vibration.co.uk 

The VM-56 meets the
following expectations:
•	Easy and intuitive to use
(just like a Rion NL-52);
• Reliable;

Armstrong Ceiling Solutions help
landmark offices celebrate their curves

C

eiling systems from Armstrong
were specified for the £7 million
high-spec refurbishment of a
landmark Cambridge building for their
cost effectiveness and functionality.
The striking wall-to-wall ceiling
solutions featuring in the makeover of
Radio House, which is renowned for its
wave-form barrel-vaulted roof, allow
for flawless transitions between varying
ceiling materials, including Armstrong’s
demountable metal MicroLook 8
1200mm x 300mm rectangular panels
and plasterboard margins, to provide a
streamlined visual which is versatile and
exceptionally functional.
On the ground floor and part of the
first floor, Armstrong’s Drywall Grid
System (DGS) was pre-configured to
the required shape to form a sloping
bulkhead around the perimeter which
allowed for safer installation and a
reduced working height in these offices.

Using Armstrong’s DGS system
to lay out the openings for lighting,
air grilles and plasterboard margins
allowed for faster and accurate boarding
and meant no cutting out was needed
post-installation.
Radio House now offers approximately
7,452ft2 to 43,382ft2 of BREEAM
‘Excellent’ Grade A office space in a
self-contained building situated in the
Chesterton Conservation Area.
The building underwent an 18-month
comprehensive refurbishment to provide
a new main entrance and central core
with double-height reception, full access
raised floor, and Armstrong’s suspended
ceilings on the ground floor with a floor
to ceiling height of 2.7m. The feature
‘wavy’ roof on first floor has a floor to
ceiling height of between 2.95m
and 4.75m. www.armstrongceilings.
com/commercial/en-gb/ 

The sloped bulkhead was joined to
the metal area with Axiom transitions,
creating a seamless finish. The
recyclable white metal lay-in planks
were extra micro-perforated and
backed with a black acoustic fleece
to perform acoustically to sound
absorption performance 0.70 aw and
sound attenuation performance 31db
and were installed using a Prelude
15mm XL2 grid.

• Acoustic, Fire, Structural and Physical test laboratory
• Site acoustic pre-completion testing

The Building Test Centre

Fire Acoustics Structures

T: 0115 945 1564

www.btconline.co.uk
btc.testing@saint-gobain.com
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Committee meetings 2019
DAY

DATE

TIME

MEETING

Thursday

16 May

10.30

CCHAV Examiners

Thursday

16 May

1.30

CCHAV Committee

Wednesday

22 May

10.30

Executive

Wednesday

12 June

10.30

Council

Tuesday

25 June

10.30

ASBA (Edinburgh)

Tuesday

26 June

10.30

Research Co-ordination (London)

Tuesday

2 July

10.30

CCENM Examiners

Tuesday

2 July

1.30

CCENM Committee

Tuesday

2 July

10.30

CCBAM

Wednesday

3 July

10.30

Distance Learning Tutors WG

Wednesday

3 July

1.30

Education

Thursday

4 July

11.30

Meetings

Thursday

1 August

10.30

Diploma Moderators Meeting

Thursday

8 August

10.30

Membership

Wednesday

11 September

10.30

Executive

Thursday

19 September

10.30

Engineering Division

Wednesday

25 September

10.30

Council

Thursday

10 October

10.30

Meetings

Thursday

17 October

11.00

Publications

Thursday

31 October

10.30

Membership

Tuesday

5 November

10.30

Research Co-ordination(London)

Tuesday

19 November

10.30

CCWPNA Examiners

Tuesday

19 November

1.30

CCWPNA Committee

Wednesday

20 November

10.30

Diploma Tutors and Examiners

Wednesday

20 November

1.30

Education

Thursday

21 November

10.30

CCENM Examiners

Thursday

21 November

1.30

CCENM Committee

Thursday

21 November

10.30

CCBAM Examiners

Tuesday

26 November

10.30

ASBA Examiners (Edinburgh)

Tuesday

26 November

1.30

ASBA Committee (Edinburgh)

Wednesday

27 November

10.30

Executive

Wednesday

11 December

10.30

Council

Refreshments will be served after or before all meetings. In order to facilitate the catering arrangements it would be
appreciated if those members unable to attend meetings would send apologies at least 24 hours before the meeting.
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Applications for Sponsor Membership of the
Institute should be sent to the Milton Keynes
office. Details of the benefits will be provided
on request. Members are reminded that only
Sponsor Members are entitled to use the IOA
logo in their publications, whether paper or
electronic (including web pages).
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Gracey & Associates

Setting Hire Standards

Graceys have been supporting our customers for over 45 years.
With our extensive range of sound and vibration monitoring equipment,
we are confident we can offer you a hire solution that meets your needs.
Contact us on 01234 708835 : hire@gracey.co.uk : www.gracey.co.uk

M80 VIBRATION MONITOR FROM AVA MONITORING
FULLY AUTOMATED, RELIABLE MONITORING HARDWARE
8 Months Battery Life - fewer site Visits
PLug & PLay
LocaL fLashing aLarM oPtion
sMs & eMaiL trigger aLerts
autoMatic rePorting features
roBust - DesigneD for site

01371 871030
hotline@campbell-associates.co.uk
www.campbell-associates.co.uk
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Accounts

View Projects

mattadmin (Administrator)

Manage Monitors

Logout

Projects >> Xor Systems Ltd >> Bristol and Bath Science Park >> Room 8 >> 1/3 Octave

Position: 1/3 Octave
Project Name

Bristol and Bath Science Park

Site
Note: The values used for the live display
and their comparison with the limits are
derived from the displayed values on the
meter rather than the values stored to the
card. There is a small chance that these
values may differ slightly. Additionally, it
should be noted that the cumulative
statistical values have been estimated from
the arithmetic average of the sample values.

Instrument Make

Room 8

Noise 1/3 Octave

Instrument Model

Position

1/3 Octave

Last Updated

2017/06/07 11:05:00 BST

Measuring

NL-42

Yes

SD Card

Instrument Serial Number

NOISERT

Current Date and Time

2017/06/07 12:02:46 BST

100MB remaining

Instrument Supply (6v)

Off

System Voltage

12.4V

Monitor Configuration
Fr equenc y W eig h ting ( Ma in)

Time W eig h ting (Ma in)

A na ly s is

A

F

1/3 Octave

Fr equenc y W eig h ting ( B a nd)

Time W eig h ting (B a nd)

L ma x /L min Ty pe

Z

F

AP

Last Sample (Main Channel)
S ta r t Time

Finis h

Inter v a l

LAeq

LA ma x

LA1

LA 10

LA 50

LA 90

LA 99.8

2017/06/07 11:04:00 BST

2017/06/07 11:05:00 BST

1 minute

58.9

87.4

65.9

61.2

57.4

49.2

46.2

Current Period (Main Channel)
S ta r t

End

R ema ining Time

2017/06/07 00:00:00 BST

2017/06/08 00:00:00 BST

11:57

Pr ima r y Limit

Number of times limit exceeded this period

LAeq

5mins

Level

Limit

ERL

58.9

67.0

56.7

Limit 2

0

LA ma x

Level

Limit

87.4

93.0

1mins

Limit 3

ERL

Level

1h r

Limit 3

Limit 4

Limit

ERL

Limit

ERL

Limit 5

Level

Limit

ERL

Level

Limit

ERL

Level

Limit

ERL

0

Current Period (Band)
S ta r t

End

R ema ining Time

2017/06/07 00:00:00 BST

2017/06/08 00:00:00 BST

11:57

Limit 1

LAeq

F req Ra ng e

Number of times limit exceeded this period

5mins

1 / 3 Octa ve

Limit 2

63Hz

Level

Limit

ERL

2.3

5.0

4.7

F req Ra ng e

0

LAeq

Octa ve

Limit 4

1k Hz

Level

Limit

ERL

22.5
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23.5

Limit 5

e

Level

Level

Limit

ERL

0

100

Reset zoom
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Frequency Chart Time Interval
Sta rt time
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End time

2 0 1 7 / 0 6 / 0 7 1 1 :0 5 :0 0 BST
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1.2KHz
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Summary of Limits
T i m e Pe r i o d

S ta r t

Period 1

2017/06/07 00:00:00 BST

End

Dur a tion

Pr ima r y Limit

Level
2017/06/08 00:00:00 BST

Limit 2

Index

Timebase

Index

Timebase

Level

Limit 3

Index

Timebase

Level

Index

Timebase

Level

Limit 4

Index

Timebase

Level

Index

Timebase

Level

Limit 5

Index

Timebase

Level

Index

Timebase

Level

Index

Timebase

Index

Timebase

24:00

Summary of Limits
T i m e Pe r i o d

S ta r t

End

Dur a tion

Period 1

2017/06/07 00:00:00 BST

2017/06/08 00:00:00 BST

24:00
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Level
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Limit 5
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Simultaneous VDV*, PPV,
Dominant Frequency, Displacement,
Din 45669 compliant
*Rion only

C

M

Y

CM

MY

CY

CMY

K

Simultaneous VDV, PPV, Dominant Frequency, Displacement, DIN 45669
BS 6472:1, BS 7385:2 and BS 5228: 2, all covered with a single meter
Equally suited to be attended, unattended and Live to
Web measurements (using ANV’s LivEnviro system)

p72_ioamay19.indd 1

26/04/2019 09:21:41

