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The Latest Generation of Sound 
Level Meters for Environmental 

Noise Monitoring

#WEKNOWNOISE

With a population of around 17 
million and roughly one-third of 
that living in Chilean capital of 
Santiago, tra�c noise mapping 
wouldn’t seem top of the urban 
research agenda.

Not so, last year a report stated that 
new car sales were up a staggering 
27.3% in the country as the 
economy continues to improve. 
Santiago is also one of General 
Motors’ manufacturing bases in 
South America. That’s why Prof. 
Jorge Arenas undertook a two-year 
noise mapping study using 
equipment from Cirrus Research.
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At AlbansLetter from

8 February 2018
Organised by the

Environmental Noise Group
BS4142 and context - a workshop on 

what it is and moving forward
London

13 February 2018
Organised by the

Environmental Noise Group
BS4142 and context - a workshop on 

what it is and moving forward
Salford

21 February 
Organised by the 

Young Members Group
� e Art of being a Consultant

Southampton

14 March
Organised by the 
Measurement and 

Instrumentation Group
Sound power workshop, theory and 

applications
Northampton

23-24 April 
Annual IOA Conference

Acoustics 2018
Cardi� 

5-7 September
Organised by the 

Underwater Acoustics Group
4th International conference on 

synthetic aperture sonar and 
synthetic aperture radar

Lerici, Italy

4-6 October
Organised by the 

Building Acoustics Group
Auditorium Acoustics 2018

Hamburg, Germany

Conference 
Programmes I hope you all had the opportunity for 

rest over the holiday season and are 
refreshed and ready for the year to come.

In my last letter I wrote about the IOA’s 
search for new o�  ce premises.  You may 
have read the update in our e-newsletter 
which explained that the IOA head o�  ce 
will be moving to Milton Keynes in the 
summer of 2018.  � e reason for the move 
is that commercial rents in St Albans 
have doubled and o�  ce availability has 
signi� cantly reduced.  � is is in part due 
to St Albans getting caught in the ‘London 
spread’, and in part to the conversion 
of o�  ces into residential properties as 
commercial landlords take advantage of 
the relaxation of rules regarding change 
of use.  In coming to the decision on a 
new head o�  ce, we reviewed a number 
of locations, deciding on Milton Keynes 
because of its ready supply of a� ordable 
and accessible premises, with good public 
transport and road links.  We believe it 
o� ers the best choice for the long term 
stability of the Institute.

� e next six months will be a time of 
signi� cant change for our o�  ce team, our 
volunteers, and the Institute as a whole.  
If you are aware of the geography of the 
area, you will realize that the decision 
will impact our o�  ce team because of 
the increased distance to their place of 
work.  As I write this letter, our team 
are considering whether or not they will 
be able to make the move with us.  We 
hope that members will help support our 
team, who in turn have supported us in 
so many ways, through what will be a 
challenging and disruptive time for them.

On a signi� cantly larger scale than 
the Institute’s � nancial decisions, the 
Chancellor announced his Autumn 
Budget in November 2017.  � ere’s been 
signi� cant pressure on the Government 
to provide a long-term commitment to 
research and development (R&D), as 
this is seen as vital to the future of an 
economically successful, independent 
United Kingdom.  Scienti� cally active 
countries have an average spend on 
research and development of 2.4 per cent 
of GDP – the UK’s is currently well below 
this at 1.7 per cent.

In 2016, the Government announced 
that it would increase R&D spending 
from £9bn to £12bn in 2020/21.  In the 
November 2017 Budget it committed 
to increasing public spending on R&D 
as a share of GDP for the following 
� ve years – back to investment levels 
seen in the 1980s.  � e Government’s 

Industrial Strategy – now out as a White 
Paper – builds on this further.  It sets 
out a commitment to increase R&D 
investment to 2.4 per cent of GDP by 
2027.  � e increase is dependent – there’s 
always a catch – on industry footing 
a signi� cant proportion of the bill 
to meet the 2.4 per cent.  Part of the 
encouragement for industry would be 
by way of increasing the rate of R&D 
tax credit.  We are, as the paper points 
out, a nation with a great record of 
innovation and development in science 
and engineering, but that strength is now 
being challenged by emerging economies.  
On reading about this I was reminded of 
the � gures of attendance by nationality 
at ICSV in the summer – we in acoustics 
are following a global trend.

� e White Paper talks about the need 
to innovate and transfer that innovation 
into commercial products and services.  
In acoustics, we all have a fantastic 
opportunity to get involved in making 
this happen.  A team led by Kirill 
Horoshenkov and Richard Craster have 
been successful in securing funds from 
the EPSRC to set up the UK Acoustics 
Network (UKAN) – an initiative to bring 
together acoustics researchers, industry 
and government.  With input from our 
members, we can help keep UK acoustics 
plc on the global map.  I would encourage 
all our members to visit the UKAN 
website, get involved, and spread the work 
in the wider business community. 

Jo Webb, President



Welcome to 2018
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Top ‘Noise Oscars’ award 
for initiative to improve 
future residential developments
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The team who produced the ProPG Planning Guidance 
won the Soundscape Award at the Noise Abatement 
Society 2017 John Connell Awards, the ‘Noise Oscars’, 

held at the House of Commons.
�e event was hosted by Damian Collins, MP for Folkestone 

and Hythe, and the award was presented by Parliamentary 
Under Secretary of State for Defra, �érèse Co�ey.

�e winning ProPG guidance was developed by a consortium 
of the Institute of Acoustics, Association of Noise Consultants 
and Chartered Institute of Environmental Health.

�is landmark guidance complements the UK 
Government’s National Planning Policy Framework and 
Guidance to provide practitioners with an industry-
recommended approach for the �rst time for new residential 
developments both internally and externally. It advocates full 
consideration of the acoustic environment through state of the 
art design principles from the earliest possible stages of the 
design and development control processes.

Collaborative and human-centric approach
It outlines what should be taken into account in deciding 
planning applications for new noise-sensitive developments, 
improves understanding of how to determine the extent of 
potential noise impacts and e�ects, and assists the delivery of 
sustainable development.

�e Guidance’s collaborative and human-centric approach 
is perfectly aligned with British and international soundscape 
standards and establishes a new baseline for ‘good, better, and 
best’ for the bene�t of all.

Lisa Lavia, Noise Abatement Society Managing Director, 
said:  “�e NAS welcomes this important guidance which 
considers the holistic internal and external acoustic 
environment for new noise-sensitive developments and its 
e�ects on wellbeing and amenity. It provides a much needed 
step change to assist the delivery of sustainable development 
for the bene�t of all.”

Thérèse Coffey with the team from the ProPG Planning and Noise Consortium

p06_awards.indd   6 11/01/2018   13:13
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Brigade Electronics UK wins Innovation Award, 
sponsored by the IOA
In the not too distant future, most cars will be all-electric 
– however, this clean and quiet revolution also heralds a 
signi�cant hazard to pedestrians, who may not be able to hear 
the vehicles approaching.

Many car manufacturers were looking forward to introducing 
their own pure-tone ‘sounder’ warnings, each re�ecting their 
own brand image – spilling a confusing cacophony of noise 
back onto the streets. 

To avoid potential noise pollution, this company adapted 
broad band technology to produce its ‘Quiet Vehicle Sounder’.

Easier for pedestrians to locate than pure tone sounders, 
and only heard in the danger area, these intelligent broad band 
sounders react to the ambient background so are not invasive 
and dissipate quickly. For its ground-breaking safer and non-
disturbing sounders – a win-win for pedestrian and resident 
alike – Brigade Electronics was awarded the John Connell 
Award for Innovation.

Highly Commended was AECOM
AECOM’s environmental acoustics team worked closely with 
Transport for London to create a comprehensive visual matrix 
‘Quiet equipment and vehicles: making the right choice’, using 
case studies to demonstrate their bene�ts. 

Back, from left: Damian Collins, Yuyou Liu and Paul Shields from 
AECOM, Jo Webb, IOA president. Front: Matthew Muirhead and 
Dr Alex Southern from AWCOM

Christopher Hanson-Abbott, chairman of Brigade Electronics 
with Damian Collins MP

John Connell Awards 2017

Local Authority Award
Sponsored by Rockwool
Winner: HS2 Local Authority Noise Consortium
Highly Commended: Charnwood Borough Council,  
Kirklees Council

Soundscape Award
Sponsored by Transport for London
Winner: Pro PG Planning and Noise 
Highly Commended: Martin Brower

Innovation Award
Sponsored by Institute of Acoustics
Winner: Brigade Electronics UK
Highly Commended: AECOM

Quiet Logistics Award 
Sponsored by Freight Transport Association
Winner: HIAB and Pets at Home
Highly Commended: Whitbread

Silent Approach Award             
Sponsored by Brigade Electronics UK
Winner: TIDEWAY

Quiet Mark Award of Distinction
Sponsored by Anderson Acoustics
Winners: Interface and Salamander Pumps

�rough innovative research and subsequent publication 
of the matrix on the Freight Operator Recognition Scheme 
website, for the �rst time in the UK, freight operators and 
businesses receiving deliveries will be substantially better 
informed about the potential positive impacts of integrating 
quiet technologies into their supply chains.

p06_awards.indd   7 11/01/2018   13:13



Do performance musicians need basic 
acoustic education? 
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A novel education initiative and research was presented 
at the October 2017 London Branch meeting talk. 
Luis Gomez-Agustina from the Acoustics Group 

of London South Bank University presented his thought 
provoking talk by showing a 2min video clip of Sir Simon 
Rattle in rehearsals with the Berlin School students at the 
Berliner Philharmoniker Hall. 

This audio visual introduction “broke the ice” and gave 
good context to what was going to follow. An explanation of 
basic terms and what was meant by basic acoustic education 
for music students was given early on. Then Luis proposed 
arguments to answer the title question of the talk. This 
attention grabbing opening was followed by the presentation 
of a UK wide research conducted to date. 

Extensive research
The research has looked at identifying and evaluating the 
perceived value, suitability and attitudes towards the potential 
introduction of basic acoustic education in UK music 
performance training. From an extensive literature review 
it appears that this initiative has never been considered or 
implemented before anywhere in the world. The main part 
of data collection was obtained from an online questionnaire 
aimed at adult performance music students, music academics, 
composer, conductors, researchers, management and 
acousticians with formal music training.  

The study showed
Over 700 respondents completed an online questionnaire and 
21 interviews were carried with senior music academics.  
The results from the study showed that the vast majority of the 
UK higher education performance music community believe 
that the proposed introduction would be highly beneficial and 
relevant to their studies or their profession. 

The survey identified interesting and revealing benefits 
not previously anticipated. No drawbacks were reported 
although several barriers to implementation were identified by 
respondents. The results strongly support the initial argument 
that there is a perceived knowledge gap in performance music 
education in the relevant field of acoustics. 

Unanimous decision
The attentive audience was formed by acousticians, trained 
musicians and acousticians with formal music backgrounds. 
The talk was very well received and generated significant 
interest, prompting some reflective questions and further 
discussions in the usual pub. In an informal raise of 
hand consultation at the end of the talk, attendees agreed 
unanimously with the conclusive findings presented from the 
UK-wide research. 

Future work consists of the research, design and development 
of a pilot introduction at a suitable education institution.

Luis Gomez-Agustina, IOA Diploma and CCENM course director 
at London South Bank University, London SE1 0AA, UK. 
http://www.lsbu.ac.uk/courses/postgraduate  
http://lsbu-acoustics.blogspot.co.uk/ 

London Branch 
evening meeting 

Student Projects: Impact of Acoustic Design on Education 
for Non-English Speakers, Virtual Reality for a Roman 
Amphitheatre, and Subjective Impact of High Speed Rail

The London branch meeting was held at WSP Group’s offices 
on 12 July 2017 where Dr Stephen Dance (The Acoustics Group, 
London South Bank University) introduced three of his award-
winning MSc students. 

The students presented a summary of their dissertations 
covering the following topics: speech intelligibility for non 
native English speakers in education, objective and subjective 
assessment of the effect of high speed rail, and acoustically 
realistic virtual reality to bring the past to life! Rodrigo has 
joined the PhD programme sponsored by King’s College, 
Nathan won the Acoustics Prize sponsored by RBA Acoustics, 
and Eric won the Acoustical Society of America Newman medal 
for Architectural Acoustics. 

Non-English speakers
Each presenter was given 15 minutes to outline their 
dissertation with questions held until the end. Rodrigo started 
with his work on, “Speech intelligibility for non native English 
speakers in higher education”. Rodrigo explained that medium 
level non-native speakers of English need to pass an English 
language course to be accepted by universities. As such, the 
room acoustics are key to understanding but this is difficult to 
achieve in listed buildings. P10 ▶
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He measured the acoustics of four teaching spaces under 
three conditions: natural acoustics, with ampli�cation, and 
through a distributed sound system. He compared the objectives 
measures with the result of his questionnaires the students �lled 
out. Rodrigo found that a distributed sound system did not 
help intelligibility, and that distance to the teacher was key for 
improved intelligibility.

   
Subjective Impact of High Speed Rail
�e second project was presented by Nathan Gregory of 
Southdowns Environment Consultants. His dissertation 
presented research on, “Subjective response to high speed rail”. 
Nathan gave a quick review of the National Noise Attitude 
Survey. He based his own postal survey on the NNAS and 
targeted the communities along High Speed Rail around 
Pur�eet. 

He found that people were more annoyed by high speed 
trains than by local trains. To establish why the high speed 
trains were more annoying, measurements con�rmed a tonality 
at 250 Hz. �e measurements also showed that the rise time was 
up to three seconds faster, thus creating a more abrupt sound 
environment to the residents. 

Virtual reality for a Roman amphitheatre
�e �nal project was presented by Eric Ballestero - now a PhD 
candidate at London South Bank University. His presentation 
was entitled, “Dynamic Binaural Synthesis of the Roman �eatre 
of Arles”. Eric gave some background to importance of this 
ancient amphitheatre followed by his thoughts on auralisation. 

He then presented the details of the implementation 
combining computer simulation, visual rendering, head tracking 
and ambisonics. �is allowed a realistic immersive experience 
bringing the past to life!

�e presentations ended in the Summer Event, sponsored by 
ANV Measurement Systems at the Knights Templar bar where 
lively discussions were held long into the night. 

�ank you 
�e London branch would like to extend their thanks to 
Rodrigo, Nathan and Eric for informative and entertaining 
presentations. �e committee would also like to extend their 
thanks to WSP for providing the venue and ANC for sponsoring 
the evening event.
http://www.lsbu.ac.uk/courses/postgraduate 
http://lsbu-acoustics.blogspot.co.uk/ 



Scottish Branch visit Arup virtual 
technologies and Global Media  
broadcast studios in Glasgow
By Laurent Galbrun, Martin Butter�eld and Alistair Somerville

This visit took place in West Regent Street, Glasgow on  
25 October. It was preceded by our Branch AGM which 
was attended by 29 members. �e visit was extremely 

popular but unfortunately had to be capped at 30 places due to 
the practicalities of running the demonstrations and tour. 

�e Arup SoundLab Lite and a virtual reality (VR) setup 

were both demonstrated in the Arup o�ce and the broadcast 
studio visit took place in the Global Media o�ces, conveniently 
located one �oor up. We visited the demonstration spaces 
as three groups on a rotational basis. Arup SoundLab Lite 
was demonstrated by Iain Laird of Arup, the VR setup was 
demonstrated by César Bustos of Arup (and also our Scottish 
Branch Young Members’ representative) and the Global Media 
studio tour was given by John McInally of Global Media. 

Technology is used successfully 
Iain and César explained how auralisation and virtual reality are 
used to engage with clients, designers and stakeholders and gave 
examples of this technology being used successfully in projects 
from small scale demonstrations, to those involving thousands 
of stakeholders. Arup SoundLab Lite has been particularly 
helpful for those unable to attend the full scale Arup SoundLab 
facility, as it allows them to experience auralisation on a smaller 
scale under controlled conditions. To demonstrate this, four 
laptops and headphones were used with di�erent examples of 
auralisation work. 

We were able to observe audio visual experiences of high 
speed rail, aircra�, concert hall and wind farm sources The Global Media studio P12 ▶
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played on a loop. �e VR demonstration involved an immersive 
visualisation and auralisation of a performance space on the 
Oculus platform. A VR headset display and audio (B format) of 
the inside of a performance space were used. �is demonstrated 
di�erent acoustic con�gurations (concert hall and theatre) at 
various receiver positions, of both the award winning Stormen 
Konserthus in Bodø, Norway and the Hallé St Peters Extension 
orchestral rehearsal space in the UK.

25.1 million listeners
We were extremely grateful to John McInally of Global Media for 
spending the time to show three groups of acousticians around 
their broadcast studios. He explained the highly competitive nature 
of commercial radio and the challenges of producing material for 
such a wide range of musical tastes and local regional demands. 
Global Media broadcasts for Heart, Capital, Capital XTRA,  
Classic FM, Smooth, LBC, Radio X and Gold to 25.1 million 
listeners each week right across the UK. 

�e visit highlighted the techniques and technologies currently 
used in modern commercial radio broadcast and provided the 
opportunity to experience the acoustics of a high-speci�cation 
radio studio nest. It was interesting to hear of the sound insulation 
and sound �eld retro-�t work that was required, following the 
initial unacceptable studio design installation. 

Distinguished Service Award
A�er the visits we gathered again for the presentation of a 
Distinguished Service Award to Bill McTaggart for his outstanding 
contribution to the life of the Institute of Acoustics. 

It was great to see such a good turnout, with some new faces and 
the return of some from a few years back. Bob Craik made it to his 
�rst Scottish Branch meeting a�er 5 years abroad as Provost, Chief 
Executive and Vice-Principal, Heriot-Watt University (Malaysia)!

Birthday recognised 
�e meeting was described by participants as both enjoyable 
and very informative. Before heading o� for a social gathering 
and meal there was just enough time to recognise the birthday of 
probably our most senior (and still active) member, Andy Watson. 
He was celebrating his 81st birthday on the day of our meeting!

Bill McTaggart is presented with an award for 
distinguished services to the Institute of Acoustics 
Bill’s service and commitment to our Institute has been signi�cant. 
He is most widely known for his knowledge and expertise in noise 
and vibration instrumentation and so�ware. However, his many 
years’ experience in the measurement, monitoring and analysis 
of noise and vibration, meant that he was much in demand as 
an educator, trainer and presenter. �is took the form of papers 
presented and workshop demonstrations at IOA, REHIS meetings, 
conferences and lecturing at their certi�cated acoustics courses. 

A�er many years working with Brüel & Kjaer, Bill le� to 
establish his own business as a self-employed engineer, operating 
as MAV (‘McTaggart Acoustics & Vibration’). Although he 
continued to act for B&K sales in Scotland, he expanded his 
remit to include consultancy and Training. He also promoted and 
supported the sale of multi-analyser systems in Northern England, 
Scotland and Ireland.

First IOA Diploma and Masters Course
Bill �rst joined as a student member in 1980, when he enrolled 
on the �rst IoA Diploma and Masters Course, run at Heriot-Watt 
University, Edinburgh. He graduated with a Master of Science in 
1982 and when the course ended, the students and lecturer,  
Bob Craik, met for a farewell drink to �nd a means of getting 
together again. �is was the birth of the IOA Scottish Branch. Bill 
was therefore a founder member of our Institute’s Scottish Branch. 
He then acted as branch secretary from 1983 to 1985, chairman 
from 1985 to 1992, and a committee member from 1997 to 2014.

�roughout this time, Bill participated in and helped to 
organise many of the Scottish Branch activities and, although 
professionally retired since July 2015, he has maintained an 
interest in acoustics and the IOA, attending Scottish Branch 
meetings when possible. He has therefore spent many years as 
an active member and o�ce-bearer within the Scottish Branch 
Committee. In view of his considerable contribution to the 
IOA this was formally recognised with the presentation of a 
Distinguished Service Award at the Scottish Branch Meeting. 

The VR setup at Arup

Bill McTaggart receiving his award for distinguished services
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registration reach double fi gures 

Acoustics Bulletin January/February 201814

Institute Affairs

It continues to be a busy period for the Engineering 
Division providing support for members who wish to join 
the growing number of engineers professionally registered 

with the Engineering Council. 
We have hit double � gures, which is a � rst since I took up 

post. Professional registration at CEng or IEng continues to grow 
in recognition as a way to demonstrate to society and the rest 
of the engineering community that you operate at the level of 
professional competence and ethics expected in today’s society. 

� e team here at the Institute of Acoustics (IOA) are 
dedicated to providing the necessary levels of support to 
assist members like you, through the process. We are lucky 
to have a dedicated group of volunteers in the Engineering 
Committee who are willing to give candidates a steer on dra�  
submissions. � e new guidance seems to be working well, 
based on comments from those who have used it. � ere is still 
a lack of clarity regarding the impact Brexit will have on the 
international recognition of UK engineers, but we are con� dent 
that standards are maintained.

Interviews for registration
Our next round of interviews will take place in February 
2018. We hold a number of interview events through the year, 
depending on the number of candidates we have coming 
forward for registration.  � e team here are working with a 
number of candidates to prepare their paperwork in time for 
the next set of interviews in the New Year. We can o� er face 
to face interviews here at head o�  ce as well at UK sites or 
by video link. If you are interested in taking the next step to 
becoming a professionally registered engineer, contact us on 
acousticsengineering@ioa.org.uk. 

� e requirements for academic quali� cations 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/Certi� cate 
for IEng. Post 1999 this changed and for CEng a Master’s 
Degree was required or an Ordinary Degree for IEng.

Which route suits you?
� ere are two routes: standard route if you have the appropriate 
EC-accredited quali� cation in acoustics and the individual 
route, which requires further preparatory work from you 
before submitting evidence of your competence. Remember 
we are here to help you get through the process and advice and 
support is o� ered to every candidate. 

� e 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. � ey represent the three hundred or so members 
holding EC registration. � ey provide the essential peer 
review process that a�  rms that you are at the appropriate 
level for recognition as an Engineering Council Registered 
Professional Engineer.

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.

� e 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 
o� er a PhD quali� cation, depending upon the content of 
the associated taught element. We can also o� er support for 
registration via a “technical report” route, if you do not have the 
relevant quali� cations to help you demonstrate you are working 
as a professional engineer in acoustics.

� e opportunity is there and we are ready to support you 
through it.

Here are pro� les of some of the recent successful candidates:

Sylvain Boyer, Graduate Acoustics Consultant, 
AECOM Wimbledon 

Quali� cations: 
•   Ph.D. in Mechanical Engineering specialized in 

Acoustics and Vibration, Ecole de technologie 
superieure,  Montreal, Canada, 2015; 

•   MSc. in Acoustics and Vibration, Ecole Nationale 
Superieure d’Ingenieurs du Mans, Le Mans, France, 
2009; DEUG, Physics and Engineering, University of 
Bordeaux I, Bordeaux, France, 2006

Sylvain is a Research Doctor in Acoustics and Vibration; 
he is experienced in analytical and numerical acoustics 
using Finite Element Methods to model acoustic-
structure interactions. He dedicated his Ph.D. to studying 
the sound transmission through commercial earmu� s, 
to better understand their 
vibroacoustic behaviour and 
propose improvement of their 
design, and hence provide 
better hearing protection 
for workers. He developed 
numerical models and an 
acoustical test bench for 
assessing insertion loss of 
circumaural hearing protectors. 
He has authored, co-authored 
and presented papers relating 
to his research.

circumaural hearing protectors. 

Blane Judd, Engineering Manager
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Harout Daghelian

“I graduated from the Lebanese University with a Bachelor’s 
degree in Physics. In 2013, I joined Acousystem Liban and 
have since worked in both consultancy and contracting. 
During 2015, I planned on taking a short course provided by 
IOA. I was then encouraged to take the IOA Diploma course 
instead of the one week program. In December 2016, I got my 
Diploma in Acoustics and Noise Control with distinction by 
achieving Merit grades in all of the � ve assessed components 
of the Diploma.

Having an accredited three year degree in Physics from 
Lebanon and under the mutual quali� cation agreement 
between Lebanon and the UK, I was considered to have met 
the M-level educational requirements for achieving Chartered 
Engineer (CEng) status through IOA. Initially, I was hesitant 
to apply for IEng registration, as I thought it would be a long 
process of certi� cation. However, a� er few nights of dra� ing 
my reports and rede� ning them according to the comments 
received from the Engineering Division, I was ready to 
submit my reports, knowing that I will be called upon for an 
interview. It is important to highlight that the support and the 
guidance received from IOA were extremely helpful.

Being interviewed 
for such an important 
title was my � rst 
step towards better 
opportunities in life. 
I prepared all the 
supporting documents 
for my reports and 
searched on the internet 
the interview process to 
become familiar with the 
overall experience. � e 
interviewers were such professional that they urged me to feel 
con� dent and have a smooth interview.

I am grateful to be awarded this status and I highly 
recommend and encourage my colleagues and fellow graduate 
students to apply for PE registration. � e PE license is one of 
the most credentials an engineer can obtain. It is an honour, 
motivation and a prestige. Career wise, it opens the doors for 
new opportunities. Of course, it is a responsibility where you 
have to keep ondeveloping your knowledge and skills.”

Nick Long 

“Having graduated in music back in 1999 with a BA (Hons), 
I worked for around 13 years as a musician, which involved 
teaching, performing and examination work around the 
UK and Ireland. During the latter part of my music career, 
I elected to undertake the Certi� cate of Competence in 
Environmental Noise measurement and subsequently 
the Diploma in Acoustics and 
Noise Control at Colchester 
Institute in 2010.

Achieving the IOA diploma 
enabled me to complete my 
career transition from music into 
acoustics. 

During the early stages of my 
career in acoustics, I initially gained 
valuable practical experience 
centred around system design for 
HVAC, survey / design work and 
acoustic modelling.  Alongside this 
experience I also developed working 
knowledge of legal metrology, 

concerned primarily with acoustic instrumentation whilst 
working as a calibration engineer. It was during this time I 
applied to become a corporate member (MIOA) of the IoA.

Currently, I work as a consultant for Cahill Design 
Consultants (CDC). My day to day duties include acoustic 

design work for hotels, residential and acoustic 
modelling. Additionally, I undertake long 
term noise and vibration monitoring. 

 Gaining Incorporated Engineer (IEng) 
registration was a very positive move, as it 
enabled me to demonstrate a culmination 
of my experience to date in the form of a 
recognised quali� cation. 

Good support from colleagues and the 
IoA meant that the process was relatively 
straightforward, with clear guidance on 
preparing the associated paperwork for the 
interview. 

Once I have gained su�  cient additional 
skills and experience, I would seek to apply 
for CEng in the future”. 

Environmental Noise measurement and subsequently 

career in acoustics, I initially gained 

experience I also developed working 

design work for hotels, residential and acoustic 
modelling. Additionally, I undertake long 
term noise and vibration monitoring. 

registration was a very positive move, as it 
enabled me to demonstrate a culmination 
of my experience to date in the form of a 
recognised quali� cation. 

IoA meant that the process was relatively 
straightforward, with clear guidance on 
preparing the associated paperwork for the 
interview. 

skills and experience, I would seek to apply 

searched on the internet 
the interview process to 
become familiar with the 
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Joining forces to maximise 
impact of acoustics research
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The EPSRC-sponsored UK Acoustics Network 
(www.acoustics.ac.uk) has been formally launched. 

Over 140 delegates gathered at the Royal Society in 
London on 27 November 2017 to plan the structure and future 
operation of the new network. Delegates attending represented 
academic and non-academic communities working on a range 
of challenges in the � eld of acoustics. 

� e main aim of the UK Acoustics Network (UKAN) is 
to bring together researchers working in di� erent areas of 
acoustics to enhance communication between groups, provide 
focus for collaboration and innovation, and to maximise the 
future impact of acoustics related research in the UK. 

� ree speakers
� e launch event was opened by three speakers on behalf of 
acoustic consultancy, design and manufacturing industries: Ian 
Knowles (Arup), John Lamb (Dyson) and Mark Swi�  (Armacell). 
� eir presentations advanced the appreciation of commercial 
needs for acoustics-related research, illustrating the importance of 
academic and industry collaboration.  

Ian Knowles, Head of Arup Acoustics said: “It is very 
bene� cial for everyone when consultancy, academia and 
industry collide, signi� cantly reducing skills gaps”. 

Matthew Juniper (EPSRC UK Fluids Network) and Bruce 
Drinkwater (EPSRC UK RCNDE Network) shared their 
experience of running two successful EPSRC networks in related 
areas. Jean-Philippe Groby (EU COST Denorms) presented an 
example of a wide reaching international research network, 
with members spanning 100 institutions in 34 EU countries.

Leaders of special interest groups (SIGs) of the network 
presented the context, gaps and opportunities which this 
network needs to address. 

At present the network consists 
of nine SIGs: 
Aeroacoustics
Communication Acoustics
Meta-materials
Noise
Non-destructive Testing
Numerical Methods in acoustics
Physical Acoustics 
Sensors
Underwater Acoustics

Ian Knowles (Arup Acoustics) said: “it 
is very benefi cial for everyone when 
consultancy, academia and industry 
collide, signifi cantly reducing skills gaps”.

Bruce Drinkwater (University of Bristol) said: 
“EPSRC RC NDE is delivering it’s vision; 
useful research is being incorporated by 
companies involved, associates are involved 
in Knowledge Transfer events and it is 
shaping training programmes.”

Matthew Juniper (University of 
Cambridge) described how the EPSRC 
Fluids Network was built from the bottom 
up and how it now helps PhD graduates 
to connect with the UK community rather 
than being lured to overseas.  

Jean-Philippe Groby (Université du Maine, 
France) explained the involvement of his 
EU COST Denorms Network with industrial 
partners and their membership spanning 
100 institutions in 34 EU countries.

John Lamb (Dyson) said: “Dyson have 
a team of 25 acousticians, changing the 
way that we design products”.  

Mark Swift (Armacell) described his 
experience of the mutual benefi ts of 
collaboration, explaining how acoustic 
products have become a key business 
for Armacell.
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Commitment 
� e SIGs are committed not to work in isolation, preferring 
to collaboratively identify overlaps, mutual research interests 
and future opportunities for developing joint research projects 
with wider non-academic impact. For example, the Numerical 
Methods in Acoustics SIG can link strongly with the Physical 
Acoustics SIG, whereas the Metamaterials SIG can link to the 
Underwater Acoustics SIG. � ere are opportunities to expand 
the number of SIGs.  

Part of the a� ernoon was spent discussing the purpose 
of special interest groups, key deliverables and next steps for 
the network in its � rst six months. Key messages from these 
discussions revealed plans to:
•   Host and co-host specialist/non-specialist meetings, 

workshops, training, site visits, summer schools and symposia.
•   Target di� erent levels of expertise and raise awareness of acoustics.
•   Share examples of what network members do with others, 

promote acoustics to students and companies.  
•   Forge new partnerships between industry and academia, 

identifying problems that need solutions, roadmapping and 
generating funded projects for innovations that would not 
happen otherwise. 

•   Create an inventory of state of the art capability, identify gaps 
and build a picture of shared interests across the SIGs.

•   Collate web based resources to share data, codes, so� ware 
and more. 

•   Grow the number of members and establish working internal 
and external links with other networks,

•   Explore routes to more funded PhD places and/or Doctoral 
Training Centres/Centres of Doctoral Training.
� e a� ernoon included discussions of the opportunities 

for early career researchers to become actively involved in the 
network’s activities by working alongside the SIG leaders; helping 
them develop academic leadership capabilities for the future. � is 
lively session involved detailing milestones to be achieved in the 
short and longer terms through the existing and new SIGs.

To celebrate the launch of this open network, the delegates walked 
to Westminster Pier and joined a boat trip along the � ames.  

Networking opportunities
� e networking continued in a relaxed and informal space, 
helping people exchange ideas on the network’s operation and 
ways in which the great ideas expressed today can be practically 
implemented.

� is event was supported by the UK’s Institute of Acoustics. 
� e organisers and delegates are particularly grateful to Ms. Linda 
Canty of the Institute of Acoustics for her extraordinary support 
of this event. 

NOTE: � e UKAN is fully open to anyone with an interest in acoustics that 
cares about the future of acoustics related research and innovation in the UK 
and globally. To join the network visit the UKAN website and sign in by going to 
https://acoustics.ac.uk/join-the-network.
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How your input on events could
help us to fi nd the right balance
By Hilary Notley
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Hello, my name is Hilary Notley and I chair a standing 
committee within the IOA known as the Meetings 
Committee. 

 I have sat on the committee since 2005, � rst as a Young 
Member Rep, then as Secretary, and took on the role of Chair in 
2014.  � e committee meets four times a year and also reports 
quarterly to Council.  I produce an annual report to meet the 
requirements of the Charity Commission which is included as 
part of the audit of accounts and is published in the Acoustics 
Bulletin for all our members to see.

Programme of meetings
� e main role of the committee is to oversee a balanced 
programme of events each year.  � is includes conferences 
such as the annual conference, the most recent being Acoustics 
2016, the annual Reproduced Sound (RS) event and periodic 
underwater and auditorium acoustics conferences.  In between 
the conferences, we aim to coordinate around 10 other one-day 
events or workshops each year.  Sometimes these form part of a 
series such as the ever popular wind farm events and the Art of 
Being a Consultant.

Sometimes they take on a roadshow aspect, such as the 
BS4142 consultation workshops moving from southern to 
midland to northern locations.

Sometimes we are accused of being too London focussed and 
it is true that more meetings take place in the English capital 
than any other city.  However, we have to remember that we 

are reliant on members 
volunteering to organise 
and run meetings and 
o� en they seek a London 
venue as many members 
are based in the vicinity 
and speakers can o� en 
only give their time if the 
meeting is located close to 
their place of work.

To compensate, we aim 
never to run the annual 
conference in London and 
in recent years we have 
visited Nottingham, Harrogate and Kenilworth.  For Acoustics 
2018 we are in the process of arranging a busy event in Cardi� .  
Having said that, this year there was no Acoustics 2017 – why 
not, I hear you cry?  � is year the IOA was fortunate to be 
collaborating with ICSV to deliver its major international 
annual conference, which contrary to everything I have just 
said was hosted in London on 23-27 July 2017.  

To encourage our members to experience how an 
international conference di� ers from our usual IOA events, we 
decided not to hold Acoustics 2017.  I hope that all those who 
took advantage of that opportunity agree with me when I state 
that it was an excellent event with over 1000 papers submitted 
from authors based all over the world.
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Got an idea for a meeting?
We are always looking for ideas for meetings.  

A� er most events, a survey monkey questionnaire is 
sent to attendees.  One question asks for ideas for future 
meetings.  Our committee reviews all these suggestions. Most 
are forwarded to the relevant specialist group for further 
consideration.  Some are passed to speci� c members if the 
committee feels that they would be particularly well placed 
to arrange a meeting on the proposed topic. However, for 
meetings to run, volunteers are always required to organise 
a program or give a presentation. If you are willing to help, 
please contact us or the relevant specialist group, I can 
assure you that you would be made very welcome.

In general, meetings are designed to break even, or make 
a small surplus.  This surplus is then used to offset those, 
fortunately few, events that perhaps don’t perform as well as 
expected or incur unexpected expenses.  Standard attendance 
rates are set for the beginning of each year, however the 
meeting organiser can amend these if their budget allows, 
e.g. if a free or discounted venue is found, then attendance 
rates can be reduced to cover catering and incidental 
expenses only.

Sometimes an idea is not put forward because it may be a 
little unusual or not � t the perception of the “the norm” in some 
way.  Perhaps it is a niche area where small attendances would 
be expected, despite the content of the proposed meeting being 
valuable to that small group.  Perhaps attendees are sought for 
their input, say to a consultation response, and a way to increase 
the number of views would be to waive or signi� cantly reduce 
the attendance rate.  

Perhaps you want to try something completely di� erent, 
but don’t think it would be right to charge an entrance fee for 
a trial.  Never fear!  � e committee has access to a dedicated 
fund designed exactly for these kinds of scenarios.  It is available 
to specialist groups or to individuals willing to organise 

The ANC has represented
Acoustics Consultancies since
1973.  We now have over one
hundred member companies,
including several international
members, representing over
seven hundred individual
consultants.

Members of the ANC can also
apply to become registered
testers in the ANC’s verification
scheme, recognised by CLG as
being equivalent to UKAS
accreditation for sound
insulation testing.  

We are regularly consulted on
draft legislation, standards,
guidelines and codes of
practice; and represented on
BSI & ISO committees.

We have Bi-monthly meetings
that provide a forum for
discussion and debate, both
within the meetings and in a
more informal social context. 

Potential clients can search
our website which lists all
members, sorted by services
offered and location.

Membership of the Association
is open to all acoustics
consultancy practices able to
demonstrate the necessary
professional and technical
competence is available, that a
satisfactory standard of
continuity of service and staff
is maintained and that there is
no significant interest in
acoustical products. 

To find out more about
becoming a member of the ANC
please visit our website
(www.theanc.co.uk) or call 
020 8253 4518

ANC
THE ASSOCIATION OF
NOISE CONSULTANTS
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events for the benefit of our members.  There is naturally a 
screening process to protect the funds of the Institute, but the 
key message is ASK.  If you have a good idea (and don’t  
pre-judge what is “good”), we can often make it work!

How do you organise a meeting?
The official answer is that there is a host of guidance available 
to you to help you out.  One of the roles of the committee is 
to regularly review, tweak or add to that guidance.  There is a 
step by step guide on how to arrange the meeting, things to 
consider when deciding on a location or venue, how to arrange 
a programme, budgeting, catering, preparing and submitting 
presentations and what to do on the day and after the event.

The unofficial answer is “ask Linda”.  Most of you will 
know Linda Canty from head office in St Albans.  Linda is the 
powerhouse behind the Meetings Committee and attends nearly 
every event.  Tell her when and where you want to organise a 
meeting and she will immediately provide you with a number 
of options for venues.  She will ensure the room is set up as 
required and even greet your attendees with a smile and a 
name badge!  Sometimes copies of the presentations are made 
available, but more usually, they are available electronically for 
download.  I can safely say that the programme of events you 
enjoy would not occur without the dedication and expertise of 
Linda Canty.

What about branch meetings?
Over the past couple of years, we have sought to coordinate 
more between the specialist groups and the regional branches.  
Branches provide a valued local service of CPD and networking 
opportunities. We aim to enhance the communication between 
the different parts of the IOA so that branches and specialist 
groups don’t arrange meetings on the same subject close to each 
other in date or location, risking that the potential audience 
for both events is split.  This increases the value of attending an 
event whether it be an evening branch meeting or a two-day 
national conference.  

We are also seeking to provide a means for groups and 
branches to benefit from each other’s experiences and contacts 
through the IOA website. A dedicated area has been set up and 
is currently updated on a quarterly basis providing information 
on what events different groups and branches are planning (or 
even just thinking vaguely about), together with what events or 
presentations they have run recently which might be suitable for 
another audience.  For example, where a presentation at a one-
day conference is thought to be appropriate for future branch 
meetings, this will be included. 

Our coordination efforts are still in their infancy but 
information can be found on the website if you are considering 
scheduling an event. 

What’s planned for the future?
The Institute is busy exploring the advantages that digital 
technology can bring. We are also trying to avoid some of the 
pitfalls.  The thinking is that branch and one-day events can be 
recorded and hosted online to provide a source of CPD or as 
material for branch meetings when a speaker cannot be found 
for some reason.  

Branch meetings can be streamed live allowing those that 
live a distance from the venue to still benefit.  Multi-location 

meetings can be run with speakers and attendees at two or more 
sites, able to view and participate in all the presentations and 
Q&A, and maintaining the networking benefits at each location, 
whilst increasing access to those who are unable to travel to the 
primary site.  The list is endless and again we are very much in 
the infancy of our developments.

A recent example was the screening of a film called Sonic 
Sea.  Four branches (Midlands, London, Scotland and South-
West) simultaneously screened the film, and then a live link to 
London was enabled to allow questions to be asked from one of 
the films sponsors, the International Fund for Animal Welfare. I 
am not going to pretend the event went without a hitch.  Whilst 
everyone enjoyed the film, the question and answer session was 
hampered by London being unable to hear any of the questions!  

However, the remote branches took it in turn to type in their 
questions, the guests could provide answers verbally and overall 
it was deemed an interesting and successful evening.  This is 
why we are marketing such events very clearly as trials and 
looking for as much help and expertise as can be provided. A 
key learning point was greater communication, as three of the 
branches were extremely jealous when Scotland came online 
and the rest of us realised that they had thought to provide 
popcorn!  This was by no means an isolated event, many 
branches are joining together to host joint meetings.

Draft guidance for hosting web based events is currently 
available for testing.  Please contact us if you feel you would like 
to be a guinea pig!  We have secured a budget for purchasing 
equipment to enable us to roll out this technology to the 
branches.  If you would like your local Branch to take advantage 
of this, or even to help us test the prototype, do get in touch.  
The only requirements are the Branch has to have a nominated 
individual to be responsible for and operate the equipment and 
must also be willing to use it in anger and feed back to us how it 
works.  Some branches are embracing these developments and 
are well ahead of the curve, but this could be a game-changer 
for those branches which are more geographically diverse.

What about the bigger picture?
A new area we are hoping to start looking at this year is forging 
stronger links with other professional bodies/institutions.  The 
Sustainability Group and the Young Members Group are 
already good examples of where this is happening.  We are 
hoping to capitalise on the links they have made and the 
contacts that individuals within the IOA have already made 
with other groups. The aim is to organise joint meetings, or to 
increase the understanding between how acoustics can help 
others and what we need to know about others to achieve  
this effectively.   

Further Information
If you think you can help, would like to get involved or have 
any suggestions or questions, please contact the committee 
via Linda Canty at the IOA HQ on linda.canty@ioa.org.uk.  
Your emails will be forwarded to myself and/or the most 
appropriate committee member.
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Our August meeting was a joint presentation by 
Ben Fenech of Public Health England and Dan Pope 
of Atkins exploring Positive sound and health. 

Ben provided a comprehensive review of evidence that 
“sound” is an essential nutrient; a health bene� t rather than a 
harmful agent. He outlined the many pathways through which 
sound can improve health such as coping/control mechanisms 
and psychological restoration. Ben also spoke about the many 
challenges to disentangle the health bene� ts attributable to 
sound from other modi� ers and confounders. He � nished by 
describing a selection of studies illustrating the importance of 
local ‘tranquil’ areas in reducing annoyance and stress-related 
psychosocial symptoms, the modifying e� ect of visual cues on 
annoyance, the link between environmental sound and social 
interactions, and the role of sound in healthcare settings.

Dan Pope followed up by providing numerous examples 
in the UK and further a� eld of how sound has been built into 
acoustic design. Examples included Paley Park in New York 
City which has masked certain sounds, like tra�  c, to create a 
calm environment and quiet space amid the city’s bustle. Closer 
to home we heard about Sheaf Square outside She�  eld train 
station where the steel barrier reduces noise from the busy 
road, generates pleasant water sounds and contributes to the 
improvement of the visual image of the city.

For most of us our work is focused on combating noise. 
Ben and Dan provided a most refreshing insight and 
thought provoking presentation that sound and the physical 
environment are a resource for improving living conditions and 
increasing wellbeing. � e branch would like to thank Ben and 
Dan for their presentations and Atkins Birmingham for hosting 
the event.

� e Vibration exposure associated with Snowboarding 
In September the IOA Midlands’ Branch was at the University 
of Derby for a presentation showcasing one of last year’s 
excellent student projects undertaken on the MSc Applied 
Acoustics course.  

Norbert Skopinski gave a very interesting presentation 
on � e vibration exposure associated with snowboarding.  
Following an overview of the aims of the project he provided 
a brief history of snowboarding with some excellent video 
footage of boarders in action.  He then went on to discuss 
the types of board and costs involved before discussing the 
vibration exposure literature research and measurement 
exercise he had undertaken to determine the levels of whole 
body vibration that snowboarders were exposed to. His 
presentation was both informative and entertaining. Norbert 
presented the material in such a way that everyone could 
understand and, judging by the number of questions, it was a 
subject of great interest to the branch members.  � e branch 
would like to thank Norbert for his presentation and the 
University of Derby for hosting the event.

Acoustics for schools for special educational needs
In October, Ian Rees of Adrian James Acoustics was invited to 
present at the IOA Midlands’ Branch meeting in Nottingham. 
� is was a very informative session presented to a full audience.

Ian’s presentation explored the acoustic requirements 
for schools teaching pupils with special educational needs 
(SEN), ranging from practical measures to management 
controls.  Ian discussed the definition of SEN as set out 
in the new Building Bulletin 93 and the duties placed on 
schools by the 2010 Equality Act, 2012 School Premises 
Regulations and BB93 2014 to provide for SEN pupils. He 
discussed the practical acoustic requirements for teaching 
children with cochlear implants and presented examples of 
how to meet BB93 reverberation time requirements for SEN 
classrooms where exposed soffits are required for thermal 
purposes.  Ian also discussed the special educational needs 
and disabilities tribunal process and what happens when it 
all goes wrong.

� e branch would like to thank Ian for his wonderful 
presentation and AECOM Nottingham for hosting 
the event. 
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Sound Masking
from aet.gb ltd

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.

Sound Masking is also known as sound conditioning or white noise systems

Cellular offices achieve better speech privacy with Sound Masking

Open plan offices benefit from Sound Masking

www.aet.co.uk

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.

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

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

AET.GB Ltd., 82, Basepoint, Andersons Road, Southampton, Hampshire SO14 5FE
Tel: 0044 (0)8453 700 400   sales@aet.co.uk
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Widening search for solutions to 
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With the continual rise of tra�  c noise on our 
highways, it is becoming necessary to consider a 
range of attenuating measures to e� ectively mitigate 

the generated noise for surrounding communities. 
Each has its own strengths and weaknesses. � e bene� t of 

low noise roads surfaces is that they reduce the noise for all but 
with degradation their long term acoustic bene� t is limited. 
In contrast, noise barriers provide a durable and acoustically 
more substantial solution to road noise, as long as they are well 
designed and proportionate in size to the road noise problem.

Budget-driven mitigation
� ere is a noticeable di� erence in what ‘drives’ the design 
of noise mitigation solutions in the environmental and the 
transport market sectors. 

In managing environmental noise complaints and assessing 
noise mitigation designs and proposals, local authority 
environmental health o�  cers have clear and quanti� able noise 
limits to use that are de� ned and governed by such standards 
as BS4142:2014 for industrial noise disputes or BS8233:2014 for 
new-build development planning applications. Whilst context 
always plays a signi� cant part in any application they are able 
to assess the acoustic bene� t of a proposed mitigation scheme 
to see if the speci� c noise criteria are being adhered to using 
best practicable means. � e cost of mitigation schemes does 
not normally fall to the local authority and therefore mitigation 
solutions tend to be performance driven, assessed on their 
acoustic performance rather than on their cost even if it is to 
only bene� t one individual. 

In contrast noise mitigation solutions for highways schemes 
do not have clearly de� ned or regulated noise limits to work to. 
As a KPI, Highways England has identi� ed and targeted 1,150 
NIA’s (Noise Important Areas) to address by 2020 through noise 
mitigation. � is does not mean that, once mitigated they all 
have to achieve the same speci� c noise level or criteria. Like so 
many areas, Highways England is under budgetary constraints 
in meeting its targets. Mitigation measures for the strategic road 
network therefore tend to be more budget-driven and take into 
account population density - spreading available funds to bring 
some bene� t to as many as possible. 

Low noise road surface – part of the package
For roads, noise mitigation schemes tend to come in 
‘packages’. � is might be a combination of road layout design, 
low-noise road surfacing, noise barriers, bunds, speed 
restriction or even glazing enhancement to windows. Whilst 
durable noise barriers or bunds can act as noise solutions in 
their own right, low noise road surfaces at best can only form 
part of the solution package.

By e� ectively reducing the noise at source low noise road 
surfaces provide a noise bene� t for the general environment 
and a noise reduction for all properties in the acoustic vicinity. 
� ey are therefore attractive for highways schemes that look to 
provide an acoustic bene� t for as many as possible, but their 
whole-life attenuating performance is typically very low.   

All road surfaces become noisier with age. When newly 
laid, low-noise road surfaces can provide substantial noise 
reductions of 5dB or more, but they currently degrade 
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structurally and in acoustic performance at a much faster rate 
than standard road pavements and require replacement over 
shorter periods of time. Over its life cycle the typical noise 
bene� t a� orded by using a low noise road surface might only 
of the order of 2dB.

In practice, no consultant or speci� er is ever asked to 
design a mitigation scheme that only provides a lasting 2dB 
of attenuation. And if a more realistic attenuation of just 4 
dB were required for, say, an estate next to a highway, this 
could therefore not be achieved in the long term using just 
a low noise road surface. � ough it forms a useful ‘part of 
the package’ a low noise road surface on its own cannot be a 
solution to road noise due to its rapid degradation 
in performance.

Low height noise barrier culture
Historically, the prevailing culture in UK design has been 
for highways noise barriers that are mostly 2 to 3 metres in 
height. Having worked in noise barrier design for highways 
across all continents over 20 years, it is noticeable that this 
‘culture’ is in sharp contrast to the rest of the developed world. 
In the United States, Canada, Australia, the Far East and 
continental Europe, substantially higher barriers over 
6 metres are commonly designed, preferred, 
and budgeted for to give much greater levels of noise 
attenuation performance.

In the UK, not surprisingly, it is much harder to justify 
low height noise barriers in terms of their cost-bene� t to the 
community because they can only provide a localised acoustic 
bene� t (in the shadow-zone of the barrier). Also the quality 
of build is deemed less important to prevent transmission 
through the barrier because for low-height barriers most of 
the broadband noise is ‘di� racting’ over the top. As a result, 
the UK has had a history of thin, low height, low density 
barriers that deteriorate rapidly.   

For example, the TRL Published Project Report PPR490 
provides an assessment of the acoustic durability of UK 

timber noise barriers utilising the in situ test standard for 
airborne sound insulation BSEN 1793-6 stating: “Overall, 
the results would suggest that for single-leaf re� ective timber 
barriers, any degradation in acoustic performance occurs 
during the � rst � ve years a� er construction. Depending 
upon the initial performance, this decrease appears to be of 
the order of 4-7dB”. If such a marked reduction is likely to 
occur over just the � rst � ve years, it is therefore essential that 
designers and speci� ers are aware of the long term acoustic 
performance limitations of single skinned timber barriers. 

Any cost-bene� t analysis should also take into account 
deterioration in performance and structural, allowing for the 
cost of ongoing maintenance and possible replacement during 
its design life.

Higher quality barriers 
When it comes to highways noise mitigation there does 
need to be a cultural shi�  in the UK to include for taller 
high-quality designs that will provide substantial, long lasting 
solutions to tra�  c noise. Put simply, a sticking plaster will 
not be su�  cient to cover a gaping wound. If the required 
noise attenuation is well over 2dB, which it typically will be, 
then low noise roads surfacing will enhance the acoustic 
environment a bit but essentially it will only be ‘skimming o�  
the top’ rather than providing a long lasting solution.

Where there is adequate space, incorporating earth bunds 
remains an attractive option, especially for new build roads. In 
most cases, however there simply isn’t the space, especially in 
urban and semi-urban environments.

With taller barriers the potential to reduce tra�  c noise levels 
(by 10dB or more) and over a wider geographical area is greatly 
increased. With taller barriers, the component of di� racted 
noise over the top is less dominant and therefore reducing the 
transmitted component of noise through the barrier through 
robust product design and speci� cation is essential.    

Taller high-quality noise barriers will obviously come at 
a higher initial cost but when robustly designed, their long-
term acoustic bene� t will be equally substantial. � e Highways 
Guidance: HA 66-95 ‘Environmental Barriers, Technical 
Requirements requires environmental noise barriers to have a 
20 year low maintenance life and 40 year operational life. � e 
Instrumentation Corner in the previous IOA Bulletin 
Jan/Feb 2017 edition navigated through the Product Standard 
BSEN14388 that enables manufacturers to have their noise 
barrier products tested, validated and CE-marked for acoustic 
and structural performance and for their durability. When a 
noise barrier comes with a CE Mark the client should obviously 
not just accept its Declaration of Performance on face value but 
should have it fully investigated as part of the clients on liability 
and procurement evaluation process to ensure that the product 
testing has been carried out correctly and that the barrier is 
therefore ‘� t for purpose’ for its design life.

With advances, there will be greater potential to extend 
the structural life of low-noise surfaces and to prolong their 
noise attenuating performance, as this happens their long-
term acoustic bene� t will increase, however, as things stand, 
well designed and built acoustic barriers remain the only 
substantive solution to tra�  c noise.
Giles Parker, MD Sound Barrier Solutions Ltd, 
Chair BSI B509/6 Road Tra�  c Noise Reducing Devices.
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The Institute of Acoustics Diploma  
results 2017

In 2017/2018 the IOA Diploma in Acoustics and Noise 
Control was delivered as a centre-based course at four 
institutions (University of Derby, Leeds Beckett University, 

Southampton Solent University and London South Bank 
University) and in its tutored distance learning version through 
four Centres (St Albans, Trinity College Dublin, Bristol and 
Napier University).

There were 133 registered candidates (including 23 resits) for 
the General Principles of Acoustics (GPA) Module in 2017. This 
is higher than last year (123) but well below the peak of 216 in 
2006. There were 31 candidates for examinations in Regulation 
and Assessment of Noise (RAN), 78 for Noise and Vibration 
Control Engineering (NVCE), 93 for Building Acoustics (BA) 
and 71 for Environmental Noise Measurement, Prediction and 
Control (EN). Of the 133 registered for the Project Module, 33 
candidates are listed as having failed the project in the table of 
results, but 31 of these did not submit and will be required to 
repeat the project module next year.

Short answer questions about LAeq, the hearing mechanism, 
firearm noise and BS4142, respectively, in the General 
Principles of Acoustics written paper, were answered well or 
reasonably well. Questions about beats, vibration damping, 
radiated sound power and pure tone audiograms respectively 
were found more difficult. Longer questions on insulation 
and reverberation were popular and answered reasonably 
well. Questions on propagation, directivity, noise indices and 
vibration isolation were less popular and answered less well. 
A question on barriers was most popular and had the highest 
mean mark.

GPA coursework assignment topics were (1) propagation 
of piling noise into a boat in a river and (2) noise from car 
parking. The first assignment was found more difficult but still 
resulted in a mean mark above 63 percent.

As in previous years, a merit threshold of 70 percent was 
applied to the written GPA paper and the conflated GPA 
mark. The examination scripts of candidates satisfying the 
conflated mark threshold but gaining between 67 percent and 
69 percent on the written paper were examined at moderation, 
re-marked where appropriate, and judged individually as pass 
or merit. 

However, even if these criteria were satisfied, a merit was 
not awarded if the assignment mark was carried over from a 
previous year.

It was found necessary again to moderate some Centre marks 
for the Laboratory Module to bring them into line with those 
for DL candidates. 

The Specialist Module coursework topics this year included noise 
exposure of farriers (NVCE), design of a school music facility 
(BA), sleep disturbance (RAN) and BS4142:2014 (EN). Mean 
coursework marks were all above 62 perecnt.

A criterion based on the means and standard deviations from 
the previous eight years was used again to decide whether or 
not to moderate marks for the Specialist Modules. On this 
basis, adjustments were made to the EN examination marks. To 
obtain a Merit grade on the Specialist Modules, candidates were 
required to have conflated mark and written examination marks 
of at least 70 percent. No merit was awarded if it depended on a 
deferred score. 

The numbers of candidates who gained merits (M), passes (P) 
or fails (F) in each module are shown for each centre in the 
following table of results. The fails include those who were 
absent from the written examinations. One appeal against the 
results was not successful. 

The prize for best overall Diploma performance (based on the 
conflated marks awarded in gaining five merits for GPA, BA, 
EN, Project and Laboratory Modules, is to be awarded to J 
Crawford (DL Dublin). Special commendation letters, offering 
congratulations on also achieving five Merits, have been sent to J 
Crawford (DL Dublin), S Wisniewska (LSBU), T Farmer (DL St 
Albans), K Skaramangas (University of Derby), A Southern (DL 
Edinburgh), M Symes-Thompson (DL Bristol), and A Aurangzeb 
(DL St Albans).  J Crawford (DL Dublin) will be receiving the prize 
for the best overall Diploma performance by an Irish student. 

Two candidates received the best ANC Project award in 2015-
16 E Paxton (DL Edinburgh) and C Woodman (Derby).
I would like to express thanks to all tutors and examiners and to 
Hansa Parmar in the IOA office for their contributions during 
the 2016/2017 presentation year of the Diploma.

By Keith Attenborough, Education Manager
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Former headquarters of the 
Greater London Council gets 
an energy efficient facelift
This iconic Grade II* Listed building began construction in 
1911, although World War 1 and 2 halted completion until 1958. 
For 64 years, County Hall served as the home of the British 
Government, in the form of the London County Council, and 
later the Greater London Council and Inner London Education 
Authority. Under the new owners, County Hall has been 
renovated into a vibrant complex of hotels, offices and visitor 
attractions. The main Riverside Building houses the London 
Aquarium, London Dungeon attractions as well as the Premier 
Inn and Marriott Hotels.

In 2016, London venue company ‘etc.venues’ announced 
plans to open a conference and event space in County Hall. It 
features 20 multi-purpose interconnecting spaces including 
two river fronting suites for groups of up to 900. The nature 
of the business and the noisy external environment required 
a demanding level of sound attenuation and compliance with 
BREEAM requiring special measures to reduce heat loss. 

Synergy Architects turned to Selectaglaze, the leading 
provider of secondary glazing, to install thermal and acoustic 
efficient secondary glazing. As there were no rising ducts of 
a satisfactory size, air needed to be supplied and extracted 
through the existing windows; therefore secondary glazing was 
only required to the lower part of these windows. 

Selectaglaze installed a total of 148 secondary glazing units 
which were a combination of horizontal sliders and lift-out 

units. Those units exceeding 1600mm high were fit with a 6mm 
toughened low-E glass. A minimum glass to glass cavity of 150mm 
allowed for optimal noise reduction.  All aluminium profiles and 
timber grounds were powder coated in a matt grey finish. 

The secondary glazing has enhanced business prospects at 
‘etc.venues’, with conference rooms, event suites and bars  
now providing an ambient and warm environment to suit any 
event requirement.   

Established in 1966 and Royal Warrant Holder since 2004, 
Selectaglaze is the leading specialist in secondary glazing. 
Selectaglaze will be exhibiting at the Listed Property Show, at 
Olympia London on the 24th and 25th February 2018. Located 
on stand B22, Selectaglaze Technical Advisors will be happy to 
answer any secondary glazing related questions.

For more information contact 01727 837271, email:  
enquiries@selectaglaze.co.uk or visit: www.selectaglaze.co.uk 
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Centre Name GPA Project Labs BA NVCE RA EN  

Distance 
Learning 
(Bristol)

Merit 8 5 5 3 3 3 3

Pass 4 5 8 4 1 3 5 10

Fail 1 4 0 2 0 1 0

Distance 
Learning 

(Edinburgh)

Merit 5 2 1 1 0 1 3

Pass 3 6 8 7 2 1 3 10

Fail 2 2 0 1 2 0 2

Distance 
Learning 

(St Albans)

Merit 9 7 6 5 2 3 4

Pass 10 13 12 4 7 2 6 15

Fail 3 3 1 8 1 1 6

DLDUBLIN

Merit 5 4 5 0 0 2 2

Pass 1 2 3 4 2 1 5 6

Fail 3 4 0 1 1 0 1

Leeds Beckett 
University

Merit 7 3 5 0 0 0 2

Pass 5 11 10 4 6 9 7 10

Fail 6 5 1 2 0 2 4

London South 
Bank University

Merit 12 6 11 2 3 0 1

Pass 7 14 12 17 17 1 0 18

Fail 9 5 1 6 7 0 0

Southampton 
Solent 

University

Merit 7 4 3 0 2 0 0

Pass 4 5 7 7 7 1 3 9

Fail 3 5 1 4 2 0 1

University of 
Derby

Merit 7 4 9 3 2 0 5

Pass 6 9 9 5 8 0 5 12

Fail 5 5 0 3 3 0 3

Totals

Merit 60 35 45 14 12 9 20

Pass 40 65 69 52 50 18 34 90

Fail 32 33 4 27 16 4 17

IOA Diploma Results Chart for 2017

University of Derby
•  Acoustic assessment of the Great Hall, Birmingham University
•  Bedroom conversion into a home cinema - acoustic 

assessment
•  Comparative study of CRTN in use in the UK and  

New Zealand
•  Comparison of predicted and measured RT
•  Comparison of shoulder mounted dose badges with noise at ear
•  Does a 1968 house build meet the current insulation 

requirements?
•  Impact of noise on waste collection operatives
•  Licensing Premises Act impact on noise in Leicester
•  Low frequency noise impact from power stations
•  Occupational noise assessment of street scene operatives
•  Sound levels at a small music festival
•  Use of smartphone Apps for occupational noise assessment
•  Evaluation of DIY Isolatio Pas for recording studios

Project titles 2017
Leeds Beckett University
•  Noise produced by a compressor and possible noise control 

methods
•  A test of sound insulation provided by an operable partition
•  Accuracy of propagation prediction formula for traffic noise 

from the A1
•  An assessment of the impact of surface dressing on traffic noise
•  Analysis of Section 61; Prior Consent applications
•  Assessment of road traffic and its effect on internal noise levels
•  Façade sound insulation; prediction versus post-completion 

measurements
•  Investigation into methods of assessing low frequency 

industrial noise
•  Investigation into the impact of a new NPR at Leeds Bradford 

Airport
•  Investigation into the longer-term performance of an acoustic 

enclosure
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BrakeOBSERVER

HEAD acoustics, UK Ltd • Phone: 01788 568-714 • sales-uk@head-acoustics.com • www.head-acoustics.com

Online detection of brake noise events while driving

Reduced brake squeal, 
optimized driving comfort
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•  Micklefield station noise and vibration measurements  
of piling

•  Occupational noise exposure levels to staff working in 
children’s nurseries

•  Road traffic noise affecting residential amenity
•  The reverberation time of large venues; the Left Bank Church 

in Leeds

London South Bank University
•  Comparison of the standard tapping machine and the rubber 

ball on timber joist floors
•  A study into the viability of an abbreviated impact sound 

insulation testing method for Isotropic & Anisotropic floors
•  Acoustic assessment of Omeara music venue
•  Assessing the feasibility of removing the Ctr Spectrum 

Adaptation Term from Approved Document E and increasing 
the required standardized level difference to 56 DnT,w, 
following Section 5 (Scotland) Requirements

•  Attack of the drones
•  Comparative investigation among traffic noise, air pollution 

and crime in northern part of the London Borough of Sutton
•  Comparative study of speakers and standard for air borne 

insulation testing
•  Converting a semi-detached dwelling into flats: a comparative 

study
•  Evaluation of the subjective method in BS 4142:2014 for noise 

characteristics
•  Impact of traffic noise at Gidea Park Primary School and the 

effects of the installation of a green infrastructure
•  Investigation into environmental trackside noise and the 

implications to the planning of new developments
•  Investigation into the acoustic suitability of two music 

rehearsal rooms
•  Low cost noise attenuation from delivery roll cages
•  Noise exposure assessment of Birchmere Business Centre 

woodwork shop
•  Noise exposure for pilots and passengers during helicopter 

travel 
•  Noise and ways to mitigate everyday exposure
•  Socio-economic Deprivation and noise in the London 

Borough of Havering
•  Speech intelligibility in old and new classrooms of Cedar 

Primary School
•  Subwavelength resonator absorption
•  The response of an acoustic presentation to different room 

conditions

Southampton Solent University
•  A comparison between the acoustic performance of an open 

plan office before and after remedial works
•  A comparison of application of penalties in BS 4142 

assessments
•  An Investigation into the location of proposal plant at South 

General Hospital
•  An investigation into a perceived noisy office - Environmental 

Agency, Ramsey, Hampshire
•  An investigation into the extent to which the HS2 noise 

prediction methodology accurately determines existing high 
speed rail system noise

•  Application of LeAEL and SoAEL to the assessment of noise 
and abstraction for nationally significant infrastructure project

•  A comparison of the objective assessment methodology for 
acoustic tonality between UK and American standards and 
guidance

•  Building or renovating a space for practicing and recording 
drums in a residential area

•  Sound level differences between live and blank ammunition 
fired from handheld weapons

Distance Learning (St Albans)
•  A scoping investigation into the whole-body vibration 

exposure of casualties being transported by Royal Air Force 
Tactical Medical Wing emergency vehicles

•  Ambient noise levels within an enclosed body of water: 
contributing sources and their effects on the spectra

•  Noise assessments of construction site vehicles and differences 
in calculated and measured values

•  An investigation of the noise exposure levels experienced by 
commuters on their daily commute

•  Assessment of workplace noise exposure levels in a print 
workshop

•  Assessment of a clay pigeon shoot
•  Auditorium acoustics analysis and Odeon modelling 

investigation
•  BS4142:2014 Assessment impact of sinks pit at the Playford 

Road properties – level adjusted for distance
•  Building Acoustics: 1 airborne sound transmission loss of wall 

performance; 2: reverberation time for the classroom; 3: open-
plan office HVAC unit noise breakout assessment

•  Conference room setup at Tech Connect Services Pvt Ltd
•  Effects of treating panels with constraint layer damping sheets 

on vehicle interior noise levels
•  Electro-acoustic design approach for close proximity speech 

reinforcement in fixed seat lecture theatres
•  Improving the façade sound insulation performance of two 

bedrooms in a flat located close to a busy road
•  Insertion loss of an acoustic enclosure to reduce noise levels 

from a food processor
•  Noise impact assessment: Relocation of the Streets and Open 

Spaces Operational Team from Mill Road Depot to Cowley 
Road, Cambridge

•  Noise from Airbus A320 family aircraft with vortex generators
•  Oistins noise characterization study
•  Road traffic noise mitigation introducing rough periodic surfaces
•  Will Smartphones replace sound level meters?
•  Speech intelligibility and reverberation time at higher 

education teaching spaces – analysing intelligibility and 
reverberation time through a case study

Distance Learning (Bristol)
•  An investigation into the method used to measure noise from 

clay target shooting
•  An investigation into noise from a hand-held sanding 

machine
•  An investigation into sound levels from rotor-craft drones in flight
•  An investigation into the effects of internal night-time sound 

in an occupied bedroom on sleep quality using a consumer 
grade sleep tracker
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Efficacy of a biophilic sound masking system
•  Field testing policy and guidance assumptions for the sound 

reduction of windows across L10,90,Leq & Lmax indices
•  High directivity loudspeaker systems and their effects on 

room acoustics
•  Occupancy and acoustics in an open plan office
•  Special variation of reverberation time measured in a large 

warehouse
•  The electric future of motoring - what does it sound like?
•  An investigation of noise and disturbance from vehicles 

crossing speed tables and options for mitigation

Distance Learning (Edinburgh)
•  Prediction of underwater radiated sound levels from on-board 

vibration measurements
•  Road traffic noise impact assessment and acoustic  

barrier design
•  A comparison of mathematical and computerised models 

representing reverberation time in a simple multiuse space
•  A preliminary investigation into the feasibility of achieving 

level calibration of auralisations delivered over the internet
•  An Investigation into the acoustics and speech privacy 

conditions of a public reception area

•  If you can’t stand the noise get out of the kitchen
•  Improvement of conference room acoustics
•  Predicting the Lden using the shortened CRTN  

measurement method
•  A comparison of modelled reverberation time with measured 

reverberation time in an office space

Distance Learning (Dublin)
•  A review of amplitude modulation for an onshore wind Farm, 

County Limerick, Ireland,
•  An investigation of the assessment methods of BS4142: 

2014 for rating tonality - comparing environmental health 
officer’s subjective responses with the results of the objective 
assessment methods

•  An investigation of the measured airborne sound insulation 
site performance of glazed curtain wall facades compared to 
the measured laboratory and expected performance 

•  Control of impulsive/intermittent noise from industrial 
facilities

•  Quantifying fluid borne noise attenuation in automotive diesel 
fuel supp0ly system and associated operation sonic velocity 
measurements

•  The impact of road traffic noise in Northern Ireland

DLDUBLIN

Coon D S Cousins J Crawford J

Jennings S McLaughlin C Weldon B
 

Distance Learning (Bristol)

Bowden P Everett C Flannigan M J

Goddard S Hilsdon D T Hilsdon D T
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Spider silk could help improve 
microphones and hearing aids

General News
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Fine �bres such as spider silk could lead to new and better 
microphones that sense air�ow �uctuations rather than 
pressure changes. 

Some insects, including mosquitos, �ies and spiders, sense 
sound using �ne hairs on their bodies that move with the sound 
waves travelling through the air. “We use our eardrums which 
pick up the direction of sound based on pressure, but most 
insects actually hear with their hairs,” explained Ron Miles, a 
professor at Binghamton University in New York.

Working alongside graduate student Jian Zhou, Miles 
recreated a similar system inside a microphone, which had 
better directional sensing across a wider range of frequencies 
than traditional models. It could give hearing aid or 
smartphone users the ability to cancel out background noise 
more e�ectively when having a conversation in a crowed area.

Moves by air
To create their microphone, Miles and Zhou used spider 
silk, which is thin enough that it moves with the air when hit 
by soundwaves. “�is can even happen with infrasound at 
frequencies as low as 3 Hertz,” said Miles – that’s the equivalent 
of hearing the normally inaudible rumble of tectonic plates 
moving in an earthquake.

To translate the movement of the spider silk into an 
electronic signal, the researchers coated it with gold and placed 
it in a magnetic �eld. “It’s actually a fairly simple way to make 
an extremely e�ective microphone that has better directional 
capabilities across a wide range of frequencies,” said Miles.

Rob Malkin, an expert in bio-inspired acoustic devices 
from the University of Bristol, told Professional Engineering 
that the research demonstrated yet again “how a beautiful 
design from the insect world can lead to advancements in 
microphone engineering”.

He called the work a “step change” in how microphones 
could function in the future, as it expanded the narrow range 
of frequencies that insects can hear at, into a spectrum broad 
enough for humans. “�e work is very encouraging as it 
shows that the physical process being exploited by many 
insects – that is hearing with hairs – is relatively simple, and 
should make the manufacture of broadband devices �nally 
possible,” Malkin added. 

Credit: Engineering News

Contract win: Cirrus Director Daren Wallis and Jonathan Phillips

Costa Rica tackles traffic noise pollution

Leading noise monitoring specialists Cirrus Research have 
just completed a six-�gure contract to supply the Costa 
Rican government with 50 of its Optimus Red sound 

level meters.
�e large order of 50 Optimus Reds were recently shipped 

to the Central American country where they are going to 

be deployed by the Government’s Road Safety Council in a 
campaign to reduce tra�c noise pollution in some of its most 
built-up cities such as the capital, San Jose.

�e Optimus Red kits had already been used by the Costa 
Rican police force and proved so popular among the o�cers for 
its user-friendly application and reading accuracy that the Road 
Safety Council followed suit. �e project and the kits were even 
featured on the national news in Costa Rica as part of a story 
about how o�cers were trying to tackle tra�c noise pollution 
on the streets.

�e Cirrus R&D team were also able to modify the units so 
the sound level data could be printed out by o�cers on the spot 
to show to motorists who were breaking noise pollution levels 
with their vehicles and bikes.

Cirrus Export Sales Manager, Jonathan Phillips, said: “�is 
was an interesting project to work on and the Optimus Red 
sound level meters were ideal for both the police and then the 
Road Safety Council initiatives.” 

“Costa Rica perhaps isn’t the �rst country you would think 
of to have a tra�c noise problem but it is reassuring to see that 
governments globally are now taking this issue seriously and 
the health impact it can have on its citizens.” 
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Underwater sound waves help 
scientists locate ocean impacts

NewsGeneral 

Acoustics Bulletin January/February 2018 35

Scientists have developed a new method to locate the 
precise time and location that objects fall into our oceans. 

� e method, developed by researchers from Cardi�  
University, uses underwater microphones, also known as 
hydrophones, to listen for underwater sound waves that are 
emitted when an object hits the sea surface.

� ey believe the new method could be used to locate 
meteorites, satellites or even parts of an aircra�  that may have 
entered the ocean, and could also be used to locate underwater 
explosions, landslides or the epicentre of earthquakes far out at sea.

Scienti� c reports
� e new method, which has been presented in the journal 
Scienti� c Reports, relies on the measurement of acoustic gravity 
waves (AGWs) – naturally occurring sounds waves that move 
through the deep ocean at the speed of sound and can travel 
thousands of metres below the surface.

AGWs can measure tens or even hundreds of kilometres in 
length and it is thought that certain lifeforms such as plankton, 
that are unable to swim against a current, rely on the waves to 
aid their movement, enhancing their ability to � nd food.

When objects hit the sea surface they cause a sudden change 
in water pressure which leads to the generation of AGWs.

In the � rst part of their study the team dropped 18 spheres 
onto the surface of a water tank, at varying distances and 
heights, and measured the subsequent AGWs that were emitted 
using a hydrophone.

Analysed data
� e team then analysed hours of data from hydrophones 
o�  the coast of Western Australia. � ese hydrophones are 
operated by the Comprehensive Nuclear-Test-Ban Treaty 
Organisation (CTBTO) for detecting underwater nuclear tests, 
but they can also pick up signals from AGWs.

Using this data, the team were able to validate their method 
by successfully calculating the time and location of recent 
earthquakes that had occurred in the 
Indian Ocean.

“By using existing detectors dotted all around our oceans 
and listening out for signatures from these deep ocean sound 
waves, we’ve uncovered a completely novel way of locating 
objects impacting on the sea surface,” said Dr. Usama Kadri, 
Lecturer in Applied Mathematics

“Tracking these acoustic gravity waves opens up a huge 
range of possibilities, from locating falling meteorites to 
detecting landslides, snowslides, storm surges, tsunamis and 
rogue waves.”

MH370
� e team also went one step further and analysed data from the 
same hydrophones from 18 March 2014 when the Malaysian 
Airlines Flight MH370 disappeared over the South Indian Ocean.

Between 00:00 and 02:00 UTC when it is thought the 
plane disappeared, they found two “remarkably weak signals” 
around the suggested � ight path of MH370, both resulting in a 
relatively large area of uncertainty where there may have been 
some sort of impact.

“Our study was initially motivated by a desire to gain more 
knowledge about the incident involving � ight MH370, using 
data analysis techniques that can pick up and locate much 
weaker signals,” said Dr. Davide Crivelli, Lecturer - Teaching 
and Research

“� ough we’ve located two points around the time of 
MH370’s disappearance from an unknown source, we cannot 
say with any real certainty that these have any association with 
the aircra� . What we do know is that the hydrophones picked 
up remarkably weak signals at these locations and that the 
signals, according to our calculations, accounted for some sort 
of impact in the Indian Ocean.

“All of this information has been passed onto the Australian 
Transport Safety Bureau and we anticipate that both now, and 
in the future, this new source of information could be used in 
conjunction with a whole of host of other data that is at the 
disposal of the authorities.” 
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Two studies tackle threat 
to whales from shipping

General News
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Ships and whales are both giants of the world oceans but  
when they collide, the whales’ size frequently a�ords them  
little protection.

Last summer, for instance, saw the deaths of a dozen endangered 
right whales in Canadian waters.  As reported in Hakai magazine, 
necropsies on seven of them revealed that six had been killed in 
collisions with ships.

Now progress on two fronts among whale researchers at Scripps 
Institution of Oceanography at the University of California San 
Diego could make gains toward reducing these collisions.

Ana Širović, research oceanographer at Scripps Oceanography, 
has been selected to participate in a $1.5 million initiative to �nd a 
solution to reduce ship-whale collisions.

Financial commitment
�e Benio� Ocean Initiative (BOI) has committed to providing $10 
million for scientists to solve a new crowd-sourced ocean problem 
every year. �e project is led by the University of California Santa 
Barbara (UCSB) and funded by a donation from Salesforce CEO 
Marc Benio�.

“We are delighted to partner with this all-star team of whale 
biologists and marine technologists to build a high IQ system to 
reduce the risks faced by these endangered whales,” said Douglas 
McCauley, director of the Benio� Ocean Initiative and an assistant 
professor of ecology, evolution and marine biology at UCSB.

Reducing collisions between ships and whales is the inaugural 
challenge of the BOI, selected from a pool of crowdsourced 
submissions. �e BOI will provide $1.5 million which will be split 
among di�erent scienti�c teams that will spend a year developing 
ideas to solve the problem.

Scientists believe ship strikes could be a signi�cant obstacle 
hindering baleen whale population recovery.

10 killed every year
O� the coast of California, blue whales are particularly at risk, as 
the waters o� the West Coast of the U.S. are an important feeding 
ground for the species. In the Santa Barbara Channel alone, it 
is estimated that at least 10 blue whales are killed by ship strikes 
every year.

“I think this is an incredibly important problem to address,” 
McCauley said. “�ese collisions are impacting some of the most 
endangered and spectacular whales on the planet.”

“�e population levels of the blue whales o� the West Coast 
have been pretty constant over the last 20 years or so,” said Širović, 
despite hopes that the population would begin to grow now that 
it is more protected than in the past, “so one of the questions a 
lot of us have is whether this is due to mortalities from shipping. 
�at is one of the primary reasons suggested for why they are not 
recovering faster.”

New acoustic system
Each team will research a di�erent scienti�c solution to the problem. 
Scripps’ Širović will work with Mark Baumgartner of Woods Hole 
Oceanographic Institution (WHOI) in Massachusetts to develop an 

acoustic system that could be deployed on buoys or oil rigs to detect 
whales and send warnings to nearby ships.

Baumgartner has already developed a similar system that is 
currently being used in the Atlantic. Širović will work with him on 
adapting this method in the Santa Barbara Channel. She is providing 
him with local data to adjust his automatic signal detectors so they 
will work on whale calls heard in the waters o� the West Coast.

“My research interests always veer towards applied problems 
and �nding solutions,” Širović said. “�is project provides a great 
opportunity to use passive acoustics to try to come up with a 
solution for the problem of ship-whale interactions.”

Širović recently met with the other teams selected to work on 
the challenge in Santa Barbara at an Oceans Solution Summit. 
�e other participants include a modeler who is looking at the 
historic distribution of whales, and a scientist from WHOI working 
to develop thermal imaging goggles to look for whales. Širović’s 
�eldwork is already underway. She is taking background ambient 
noise measurements in the Santa Barbara Channel.

“�e Santa Barbara Channel is a very interesting region 
acoustically, with lots of anthropogenic noise and a high density of 
animals,” Širović said. “Given the prevalence of acoustic signals in the 
region, and constant improvements in onboard acoustic processing 
abilities, it seems like a great �t and perfect time to harness these 
advances.”

Monitoring ship noise
In a related study, Scripps oceanographer John Hildebrand recently 
reported that monitoring of the ship noise that sometimes disrupts 
whale activities can be done more  
e�ciently than currently prescribed by international measurement 
standards.  

In a paper published in the Journal of the Acoustic Society of 
America, Hildebrand, study lead author Martin Gassmann, and 
Sean Wiggins, both also of Scripps, demonstrated that a single 
hydrophone placed along the path of a ship does almost as well at 
measuring the noise as a complex array of hydrophones, which is the 
current international standard.

“�is means that it will be possible to more easily characterize 
the noise of ships as they come and go from California ports,” 
Hildebrand said. “�e �rst step to managing ship noise is to be 
able to measure how much noise is emitted by each vessel and then 
identify how they might be quieted.”

Hildebrand’s measurements were also made in the Santa Barbara 
Channel, on container ships leaving the Port of Long Beach.

Credit: Mallory Pickett, Scripps Institution of Oceanography 
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The assessment of noise from  
all weather sports pitches 
By Charley Vaughan, Senior Enivironmental Health Officer, Dudley Metropolitan Borough Council
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With 36 per cent of adults in England now playing 
sport at least once a week the sports industry has 
seen significant growth in the last two decades, 

ranking within the top 15 sectors in the country in terms of 
economic impact (Sport England, 2013). The annual value 
of health benefits from sport is an estimated £1.7 billion, 
with research reporting participation in sports to improve 
health, wellbeing and educational attainment (Sport England, 
2013). Given the obvious benefits to health and wellbeing, 
and the positive economic benefits, it is not surprising that 
the National Planning Policy Framework (NPPF) highlights 
the importance of community access to open spaces, sports 
and recreation facilities (DCLG, 2012). Promoting mixed 
use developments and accessible local services to benefit 
the health and wellbeing of communities the NPPF, like 
documents that preceded it, supports an increase sporting 
facilities that are easily accessible to local communities 
(DCLG, 2012) (ODPM, 2002). 

Along with the increasing popularity of sporting activities 
has come the increasing popularity of all weather pitches, which, 
as the name suggests, can be used in all weathers and all year 
round, unlike more traditional grass pitches which are prone 
to becoming waterlogged and frozen in bad weather. A range 
of synthetic pitch surfaces exist but artificial grass is a popular 
option due to its suitability for use in a number of sports (Soft 
Surfaces Ltd, 2015). Artificial grass pitches (AGPs) are not only 
flexible in terms of sporting activities but are also very durable, 
allowing more intensive use and incurring lower maintenance 
costs than a traditional grass pitch (Sport England, 2013). 

The majority all weather pitches are also designed with 
the inclusion of a perimeter fence, separating the synthetic 
surface from the surrounding area and offering site security, 
ball retention and safe viewing for spectators (Sport England, 
2013). The means to successfully contain sports activities 
has permitted sites to be located closer to buildings, roads 
and other land uses. Whilst this is a recognised benefit for 
communities, concerns have arisen regarding noise from such 
facilities and the potential impact on nearby noise sensitive 
receptors. In closer proximity and with more intensive use all 
weather pitches also have the potential to generate high levels 
of sound from balls impacting perimeter fencing, strike boards 
and rebound boards, specifically identified as giving rise to 
neighbour annoyance (FA, 2010).    

Whilst sports facilities undoubtedly have a positive impact 
on the health and wellbeing of participants with the increasing 
popularity of all weather pitches appears to have come an 
increase in problems relating to noise from these facilities. 
Cases of Local Authority environmental health departments 
serving noise abatement notices were identified, along with 
numerous planning appeals and a high court case concerning 
the technical method by which noise from a proposed all 
weather sports pitch was assessed (Sherdley, 2012), (Bennett, 
2014), Hill v Cornwall Council [2016]. Despite the clear 

benefits of these facilities the evidence suggests that the noise 
they generate can have a detrimental impact on the health and 
wellbeing of those living nearby. 

This article is a summary of a research project which 
included a review of the current methods of assessment and 
investigated typical noise levels and the characteristics of noise 
from all weather sports pitches. 

Current guidance and control
The development of all weather sports pitches, or noise sensitive 
properties near to existing facilities, will almost certainly be 
subject to general planning control. Whilst the NPPF promotes 
the development of sporting facilities, noise remains a material 
consideration and new and existing developments are not 
to be adversely affected by noise; assessed on the basis of the 
toxicological descriptors NOAEL, LOAEL and SOAEL. Current 
Planning Policy Guidance does not specify assessment criteria 
or limit values for these effect levels but does identify additional 
factors that may influence concerns about noise including; the 
time of day, general character, spectral content and for  
non-continuous noise sources the frequency of noise events 
(DCLG, 2014). Several of these factors could be relevant to 
noise from sports pitches; they may operate at more sensitive 
times of day, give rise to non-continuous but frequent noise 
events such as ball impacts and shouting, and may contain tonal 
elements such as referee whistles. 

In addition to general planning control and environmental 
noise guidance the only document that focuses specifically 
on the issue of noise from all weather sports pitches is Sport 
England’s design guidance note, Artificial Grass Pitch (AGP) 
Acoustics – Planning Implications (2015). Aiming to increase 
awareness of good design and best practice the document 
recognises that there are ‘lessons to be learnt from previously 
built schemes’. In terms of measurement the LAeq,1 hr is proposed 
as a suitable descriptor for noise from an AGP and, based 
on nine sets of measurements, a typical LAeq,1 hr of 58 dB, free 
field 10 m from the halfway sideline is presented. In terms of 
assessing noise impacts reference is made to the WHO (1999) 
internal and external guideline values, although it is stated 
that adverse effect will not necessarily occur where these are 
exceeded, and the IOA/IEMA Working Party Consultation 
Draft 2002 and the assessment of the resultant change in the 
LAeq,T, with a difference of 3 dB stated to give rise to ‘slight’ 
adverse impact. A section on ball impact sound mitigation 
in the document identifies a characteristic sound from balls 
impacting strike boards, goal boards and fencing to be present 
but no measured noise levels or data is provided in relation to 
ball impact noise or LAFmax levels. (Sport England, 2015)

Noise impact assessments on public file 
To determine typical methodologies and noise levels used in 
the assessment of noise from all weather sports pitches a sample 
of thirteen noise impact assessments, available on public 
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Table 1: Summary of assessment methodologies for noise from sports pitches used in noise impact assessments 

Year Location Methodology

2008 Newbottle
Representative data from football games at location with six pitches used to predict  LAeq,T. 
Comparison of LA90,T and predicted LAeq,T at receptor locations. Impacts assessed using 
comparison with using IOA / IEMA Draft Report (2002).  

2010 Edinburgh 
Representative data from football and hockey activities used to derive an average LAeq,T and 
LAFmax. Predicted LAeq,T compared with existing LAeq,T and LA90.  LAFmax impacts assessed using WHO 
45 dB LAFmax criterion.

2012 Leatherhead
Representative data from hockey and netball match and estimated levels from a MUGA. Cumulative 
LAeq,T and LAFmax levels predicted at receptor locations. LAFmax values compared to existing LAFmax and 
impact assessed using WHO 50 and 55 dB LAeq,T criterion for outdoor living areas .

2014 Wadhurst Representative LAeq,T and LAFmax measurements obtained from a football pitch, impact assessed 
using BS 4142:1997.

2013 Fleetwood Town 

Representative LAeq,T and LAFmax measurements from two football pitches. Assessment limits 
of 50 dB LAeq,T and 50 dB LAFmax proposed on basis of WHO 55 dB guideline for outdoor living 
space and BB93 (2003) external  55 dB LA1,30 min with a 5 dB reduction of each to allow for the 
character of the noise.    

2015 Fulham Representative LAeq, measurements taken at existing sports facilities. Impact assessed based on 
change in noise level (LAeq,T) using subjective impact derived from PPG24.  

2015 Ealing
Representative LAeq,T and LAFmax measurements taken for football and use of an AGP. Existing and 
predicted LAeq,T levels compared, impact assessed using IOA / IEMA Draft Report (2002). Existing 
and predicted LAFmax levels compared with increases ≥ +5 dB considered significant. 

2016 Bristol

Representative LAeq,1 hr measurements taken at  9 sports sessions at AGPs used to obtain a typical 
noise level. Comparison of existing and predicted LAeq, impact assessed using WHO criteria for 
outdoor living area and 35 dB LAeq,T criteria for internal noise. Reference made to impact of change 
in noise levels proposed in IOA/IEMA Draft Report (2002). Impact noise from hockey balls hitting 
backboards noted as main noise affecting residents. 

2014 Beeston
Representative LAeq,T and LAFmax from measurements taken at football game. Difference between 
existing and predicted LAeq,T and LAFmax calculated to assess impact. A subjective assessment of 
the likely noise impact also reported. 

2014 Boston
Representative LAeq,T  from similar football ground was used to predict LAeq,T at receptor locations. 
Main noise sources identified as crowd noise and the PA system. Impact assessed using BS 8233: 
1999 40 dB LAeq,T criterion for reasonable indoor ambient noise level. 

2014 Lancashire
Representative LAeq,T and LAFmax data from football academy with 3G pitches. Impact assessed 
using WHO criteria for outdoor living spaces and BS 8233: 1999 criteria for internal noise levels 
in habitable rooms. 

2010 Burton upon Trent
Representative LAeq,T and LAFmax data obtained from football match and noise levels modelled 
across the development site. Impact assessed using BS 8233: 1999 criterion for outdoor spaces 
and internal noise levels.  

file, were reviewed (Table 1). Measurements were reported at a 
variety of distances, although 10 m was a common choice, and 
over time periods ranging from 10 – 65 minutes. Eight reports 
made reference to measured LAFmax levels whilst five reported 
only the LAeq,T descriptor. Approximately half reported using 
computer modelling software to predict noise levels at receptor 
locations whilst the rest applied manual distance corrections; 
typically it appeared for point source propagation although 
details of corrections applied were generally limited. A variety 
of criteria were used to assess the impact of predicted noise 
levels at receptor locations with the most common approaches 
being to apply the WHO guideline of 50 – 55 dB LAeq,T for 
outdoor living spaces or to compare the resultant change 

in noise levels against the IOA / IEMA’s table of subjective 
response in relation to an increase in noise level. A number of 
reports used a combination of both these approaches. When 
assessing the impact of LAFmax levels the majority compared 
predicted with existing levels to determine the likelihood of 
impact, with one making reference to the WHO night time 
guideline of 45 dB LAFmax indoors. Two of the reports made 
reference to the character of the noise; one which consequently 
applied a 5 dB penalty to the guideline values presented and the 
other which proposed mitigation methods based on this despite 
levels at receptor locations being lower than the guideline 
values applied.
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Typical noise levels from all weather  
sports pitches (LAeq,T and LAFmax)
In addition to reviewing noise impact assessments, direct 
noise monitoring was carried out at four sessions of football 
activities; two matches, an adult training session and a youth 
training session, on an all weather sports pitch. �is data 
was collated along with data presented in nine of the noise 
impact assessments, to compare the noise levels obtained. 
To standardise data for comparison all values were distance 
corrected, where necessary, to 10 m from the pitch.

A general consensus was found for LAeq,T values from all 
weather sports pitches, with the majority of values obtained 
from the sideline or an unknown position 10 m from the 
pitch falling within a range of 56 – 58 dB (Figure 1).  Whilst 
the dataset includes that used to inform the Sport England 
Guidance (2015) it also compiles a signi�cant amount of 
additional data, further validating the use of 58 dB LAeq,T as a 
typical noise level at 10 m from the sideline of an all weather 
sports pitch. �is value is also considered representative of the 
worst case scenario given that it is the top of the range within 
with the majority of measurements fell and, that of the results 

Figure 1: LAeq,T  values of noise from all weather sports pitches at varying monitoring 
positions 
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Figure 1: LAeq,T  values of noise from all weather sports pitches at varying monitoring positions

that were higher than 58 dB two related to measurements taken 
with multiple pitches in use, two were taken behind the goal 
line and one was considered an anomalous result. 

�e type of sporting activity and the layout of a pitch 
however were suggested to be of signi�cance. In relation to 
sporting activities fourteen out of eighteen measurements taken 
of football activities, 10 m from the sideline or an unknown 
position, fell within the range of 56 – 58 dB along with four out 
of �ve measurements of hockey activities taken 10 m from the 
sideline.  However for the activities of rugby and netball the 
former was seen to be higher than the typical LAeq,T at 60 dB 
and the latter signi�cantly lower at 43 dB. With only one result 
for each of these sports it cannot be concluded that the typical 
noise level of 58 dB LAeq,T is appropriate for these activities. �e 
orientation of the pitch in relation to receptors may also be of 
importance with results known to have been obtained behind 
the goal line showing signi�cantly more variance, occurring 
both above and below the typical level of 58 dB LAeq,T. �ese 
�ndings are at odds with Sport England’s 2015 guidance 
which suggests typical noise levels behind the goal line to be 
signi�cantly lower than at the sideline. 

Figure 2: Average LAFmax values from sports activities on all weather sports pitches at varying 
monitoring positions. 
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In comparing values for average LAFmax values for sports 
activities on all weather sports pitches quite significant disparity 
was seen (Figure 2). Approximately half the LAFmax values 
obtained fell within the range of 73 – 77 dB, but a significant 
number of values outside of this range were also reported and 
values were seen to vary for different sporting activities and 
monitoring positions, i.e. for hockey and football and from 
sideline and goal line. These findings are perhaps not surprising 
given the fluctuating nature of the noise source and the very 
nature of the descriptor. However, as a large collation of data 
in this field, the derivation of a typical LAFmax value from this 
dataset could be considered more robust than from a small 
sample of representative measurements; as was carried out in 
several of the noise impact assessments reviewed. An average 
LAFmax of 79 dB is contemplated as a typical level; four out of 
twenty results achieved this value, nine were within 5 dB below 
it and two reported average levels marginally above this at 
81 dB. LAFmax values at this level may not occur occur at very 
regular frequencies; however the value would represent a worst 
case scenario given that sports activities are likely to occur at 
sensitive times of day when disturbance and annoyance is more 
likely to occur.  

Characteristics of noise from 
all weather sports pitches
Given that noise from ball impacts and shouting has been 
identified as a known cause of complaint and the assessment of 
the tonal character of whistles a major point of dispute in the 
recent case of Hill v Cornwall Council [2016] further analysis 
of data obtained from four sessions of noise monitoring was 
carried out. 

•  Analysis of LAFmax levels

To understand the sources and character of sounds that 
contribute to noise from all weather sports pitches the source 
of high LAFmax values from the four sessions of noise monitoring 
were determined (specified levels deemed significantly above 

recorded LAeq,T values used to define high LAFmax¬ values).  In 
line with the noise impact assessments reviewed, the four most 
common sources of sound found to give rise to high LAFmax 

levels were shouting, clapping, ball impacts and referee whistles 
(Figure 3). The majority of high LAFmax values arose from person 
generated noise, i.e. shouting and clapping, with instances being 
greater in matches compared to training sessions. Instances of 
high LAFmax levels due to ball impacts were seen to be higher in 
training sessions compared to matches where the general aim is 
to keep the ball in play. Only one of the four sessions monitored 
had a referee present, whilst this gave rise to a small proportion 
of high LAFmax levels during the session it was not subjectively 
perceived to be dominant above other sources of sound present. 

Further to the source of high LAFmax levels the average rate of 
occurrence was calculated (assuming a duration of 3 seconds 
for an event of high LAFmax levels). For the two sessions of 
football matches the occurrence of high noise level events was 
relatively frequent occurring, on average, every 1.5 – 2 minutes 
compared to every 4 minutes for the youth training session and 
every 7 minutes for the adult training session. Despite the range 
of average rates of occurrence, and the rather crude assessment 
used to determine these values, short durations of high noise 
levels, comparative to the average sound pressure level over 
the same period, were shown to occur regularly throughout 
sporting activity. Given the number of relatively short instances 
of increased sound energy, which are more likely to be audible 
and give rise to annoyance, it could be argued that noise from 
sports pitches is not truly continuous and the LAFmax may be 
beneficial in assessing impacts at receptor locations.  

•  Tonality of referee whistles

To determine the presence of any tones in referee whistles 
measurements were taken of two different referee whistles and 
analysed using the simplified objective method set out in Annex 
D of ISO 1996-2: 2007, recently incorporated into BS 4142: 
2014 for assessing audibility of tones. Perhaps not surprisingly, 
given that whistles are designed to create a notable tonal noise Figure 3: Proportion of high LAFmax values, for four measured sessions of football activity, arising from 

different sources 
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that attracts attention, both whistles were shown to have a 
distinctive tone; at 2 kHz and 2.5 kHz. Subjectively however 
the sound from the referee whistle at a football match was  
not considered characteristic in terms of tonality, however 
sample size was small and there is a wide array of different 
whistles available.  

•  Impulsivity of Ball Impacts

The only objective method to assess impulsivity recognised 
in the UK is set out in BS 4142: 2014, however the sound 
level meter used was unable to log at the 10-25 ms intervals 
required. BS 4142: 2014 however does state that in determining 
impulsivity consideration should be given to both the rapidity 
and overall change in sound level (BSI, 2014). Whilst a precise 
onset rate could not be determined, an analysis of the LAeq,1s for 
a selection of ball impacts, during sporting activity, was carried 
out. Although not a formal or validated method of assessment 
a significant increase in noise levels due to ball impacts was 
identified and indicative of a relatively rapid onset rate (Table 
2). Subjectively sound from ball impacts was considered clearly 
audible and notable above all other sounds present, due to the 
characteristic thud upon impact followed by the distinctive 

rattle of the perimeter fence. The subjective impression of ball 
impacts was also that they occurred more frequently than 
analysis of high LAFmax levels showed, suggesting that they were 
clearly notable at times when the sound pressure level was 
not significantly above the average sound energy level.  Ball 
impact noise will likely differ at sites with different fencing and 
rebound systems in place.

The way forward
Given the identification of problems emerging in relation to 
noise from all weather sports pitches and the encouragement 
of the development of such facilities it is acknowledged that 
there is a need for further guidance in this area, to allow a 
more robust and consistent approach by acoustic consultants, 
planning departments and environmental health departments 
alike. Further work may look in the direction of social surveys 
to establish subjective response and annoyance as well as at 
technical factors including measurement methodologies and 
assessment criteria, which may benefit from the inclusion of an 
allowance for the character of the noise.
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Table 2: Recorded LAeq,1 s levels prior to and upon ball  impact,  
and the difference in levels

Time Ball Impact / 
No Impact LAeq,1 s (dB)

10:22:03 No Impact 53
10:22:04 Ball Impact 70

Difference +17
10:28:15 No Impact 52
10:28:16 Ball Impact 69

Difference +17
10:36:40 No Impact 50
10:36:41 Ball Impact 64

Difference +14
14:31:29 No Impact 49
14:31:30 Ball Impact 69

Difference +20
15:09:57 No Impact 51
15:09:58 Ball Impact 66

Difference +15
18:41:09 No Impact 57
18:41:10 Ball Impact 82

Difference +25
18:52:56 No Impact 63
18:52:57 Ball Impact 87

Difference +14
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Introduction
The current version of British Standard 4142 was issued in 2014 [1].

One of the most significant departures from the immediately 
superseded version, BS 4142: 1997 [2], was an overhaul of the 
numerical value of the Rating Level.

Both standards address the impact of a specified sub-class 
of environmental noise based upon the external noise level at 
residential receptors. 

The 1997 version stated that:- “Certain acoustic features can 
increase the likelihood of complaint over that expected from a simple 
comparison between the specific noise level and the background 
noise level. Where present at the assessment location, such features 
are taken into account by adding 5 dB to the specific noise level to 
obtain the Rating Level”.  The 1997 version required the addition of a 
single 5 dB correction if one or more than one of these features was 
(or was expected to be) present. The features were described as:-
  a)  distinguishable, discrete, continuous note (whine, hiss, screech, 

hum etc.);
  b) distinct impulses (bangs, clicks, clatters or thumps); or
  c) the noise is irregular enough to attract attention.
It was generally accepted that a) was a description of tonality and b) a 
description of impulsivity.

The 2014 version of the standard introduced a much wider range 
of corrections:-
d)  up to 6 dB for tonality;
e)  up 9 dB for impulsivity;
f)   3 dB if the sound is intermittent to the degree that it is readily 

distinctive against the residual acoustic environment;
g)   3 dB if the sound is neither tonal nor impulsive but features 

characteristics which are readily distinctive against the residual 
acoustic environment; and

e)   where tonal and impulsive characteristics are present if one 
feature is dominant then it might be appropriate to apply a single 
correction but where both features are likely to affect perception 
and response, the corrections ought normally to be added in 
linear fashion.

Thus, under the 1997 version corrections were either 5 dB or 0 dB 
whereas under the 2014 version corrections can range between 0 dB 
and 15 dB (15 dB represents the maximum sum of tonal + impulsive 
plus intermittent corrections). 

In this article, and the presentations upon which it is based, the 
corrections for tonality and impulsivity and the combination thereof 
are considered only (i.e. the attendees were explicitly asked not to 
add or consider intermittency or the 3 dB correction for other readily 
distinctive characteristics).

There are many other significant differences between the 
two versions of the standard and the way in which the rating 
level is used in the overall assessment. In relation to this article, 
perhaps the most material of these is that:-
•  the 1997 version of the standard relates the likelihood of 

complaint to the margin of the Rating Level above or below 
background (provided both the background noise level 
and rating level are not very low – defined as 30 dB LA90 
background and 35 dB Rating Level); whereas

•  the 2014 version of the standard uses the margin of the Rating 
Level above or below background to obtain an initial estimate 
of the impact of the sound being assessed which is then 
subject to an additional level of assessment based upon the 
context in which the sound is or will be occurring.  

The 1997 version did not specify how the character corrections 
should be established but the 2014 version gives the following 
guidance for establishing tonal and impulsive corrections.
•   where appropriate, establish a rating penalty for sound based 

on a subjective assessment of its characteristics; 
•   consider the subjective prominence of the character of the 

specific sound at the noise-sensitive locations and the extent 
to which such acoustically distinguishing characteristics will 
attract attention;

•    If the subjective method is not sufficient for assessing the 
audibility of tones in sound or the prominence of impulsive 
sounds, use the objective method for the assessment of 
tonal noise and/or the reference methods for tonal and/or 
impulsive components as appropriate.

In the commentary 9.2 (Subjective Method) BS 4142 advises:-
•  For sound ranging from not tonal to prominently tonal the 

Joint Nordic Method gives a correction of between 0 dB and 
+6 dB for tonality. Subjectively, this can be converted to a 
penalty of 2 dB for a tone which is just perceptible at the noise 
receptor, 4 dB where it is clearly perceptible, and 6 dB where it 
is highly perceptible and;

•  A correction of up to +9 dB can be applied for sound that is 
highly impulsive, considering both the rapidity of the change in 
sound level and the overall change in sound level. Subjectively, 
this can be converted to a penalty of 3 dB for impulsivity which 
is just perceptible at the noise receptor, 6 dB where it is clearly 
perceptible, and 9 dB where it is highly perceptible.

BS 4142 (2014) provides two objective methods for assessing 
the audibility of tones in sound. The one third octave objective 
method is based upon a comparison of the relative level of 
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adjacent third octave bands and is the “Simplified Method” set 
out in Annex D of ISO 1996: 2 (2007)[3].  

The results of the third octave method are either a zero dB 
correction or + 6dB.

The reference method for the assessment of tonal noise in 
BS 4142, which is set out in Annex C of ISO 1996:2 (2007), is 
the Joint Nordic 2 method [4]. This is based upon the critical 
band model of masking tones by noise. Critical band theory 
was originally postulated in the 1930s and has been refined and 
underpinned by extensive subjective testing and analysis[5]. 

The results of the Joint Nordic 2 method are a sliding scale of 
corrections from 0 – 6 dB. 

The objective method for measuring the prominence of 
impulsive sounds and for the adjustment of LAeq in Annex E 
of BS 4142: 2014 was originally presented by Delta (who also 
developed the Joint Nordic Models for tonal noise assessment) 
at Internoise in 2001[6]. This method has been subject to some 
limited listening tests.

The results of the objective method for measuring the 
prominence of impulsive sounds are a sliding scale from 0 – 9 dB.

Participants
In 2017, a presentation was given at evening meetings of five 
IOA branches to an audience totalling more than 180 delegates.

Consultancy employees were the largest proportion of 
attendees. A substantial majority of attendees were members of the 
Institute of Acoustics (mostly Member and Associate Members). 

It is reasonable to assume that nearly (if not all attendees) 
were professionally or/and academically involved in acoustics.

It is also reasonable to assume that the majority of attendees 
chose to come to the meeting because it was relevant to their work.

Format of the presentation
During the presentation, after a brief introduction and 
explanation of the process, eleven 1 minute samples of 
industrial/commercial noise were presented via a sound 
system and the audience members were asked to submit  
their assessments of tonality, impulsivity and combined 
penalty for these two features. The audience members’  
ratings were collected, analysed and compared to the results 
of the objective and reference methods for each of the  
sounds presented.   

It was impressed upon the attendees that their individual 
opinions would not be shared. However, there was some degree 
of discussion between some audience members at times.

The attendees were not told the identities of the noise 
sources but they were encouraged to note down what they 
thought they were.

A statistical analysis of the subjective assessments was 
carried out during each meeting. At the end of the meeting the 
statistical analyses of the attendees’ ratings and the results of the 
objective methods were presented for each sample. There was 
much discussion during this section of the meetings.

Listening conditions
The presentation was given in 5 different venues so it was 
impossible to properly control the listening conditions. The audio 
was presented via the same good quality portable sound system 
(HK Lucas Smart) at all of the venues. The quoted frequency 
response for this system is ± 3 dB from 43Hz – 21 KHz. One of 

the main reasons for choosing this system was that it incorporates 
dome tweeters rather than (non-linear) compression drivers.

Prior to each presentation the gain of the system was 
adjusted so that all of the audiences experienced the samples at 
approximately the same level. This was achieved by replaying 
one or more of the steady samples and adjusting the gain until 
the level (visually averaged at listening positions between a 
third and a half of the way back in the venue) was around 2 dB 
above the A-weighted SPL of the sample. This also resulted in 
the audience experiencing levels which were similar to those at 
the measurement positions.

The samples
The samples were recorded using a Class 1 Sound Level Meter 
equipped with a sound recording option using 48 kHz sampling 
frequency and 16 bit resolution. 

The measurement positions were predominantly relatively 
close to the sources. The intention being that the commercial/
industrial sounds to be assessed would be very easy to hear. 

The two samples which were measured/recorded at locations 
where the industrial/commercial noise to be assessed wasn’t 
totally dominant were:-
•   Sample 8 which was measured approximately 100 metres 

from the open doorway of a tyre and brake workshop; and
•   Sample 11 which was affected by noise from children in a 

nearby nursery yard.
Each of the samples was 1 minute long. The third octave Leq 
levels were measured directly during the measurement exercise 
with the Class 1 Filters option on the sound level meter. A 
second sound level meter with a zoomable FFT option was used 
at the time of the measurements to get an understanding of the 
detailed frequency content on site. 

The Joint Nordic 2 post-processing for tonality was carried 
out using Rion AS-70 wav file analysis software with the 
following settings/parameters:
•   Hanning Window;
•   A-weighting;
•   Linear averaging;
•   Frequency Resolution 1.46 Hz;
•   Effective Frequency Bandwidth 2.2 Hz;
•   1.0 dB Tone Seek Criterion; and
•   ± 0.75 critical band regression range for masking noise.

Similarly the objective method for impulsivity assessment was 
obtained by post-processing the wav files. 

All of the samples were tested for tonality, using both 
the third octave and the reference method. The third octave 
method assessments were based upon the Z weighted Leq third 
octave bands for the full 1 minute samples. The Joint Nordic 2 
assessments were based upon the linear averaged A-weighted 
spectrum for the full 1 minute samples. 

Seven of the samples were of steady noise sources and the 
objective method for impulsivity was not applied to these.

The 10 msec LpF time histories were analysed for Samples 
2, 6, 8 and 9. All of the events with an onset rate of more than 
10 dB per second were identified and assessed in accordance 
with Annex E of BS 4142 (2014). The objective method results 
are those for the single event resulting in the highest correction 
within each sample. 

A summary of the samples is given in Tables 1 and 2.
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The	third	octave	LZeq	spectra	for	each	1	minute	sample	are	shown	below.	

Sample	1:	Axial	Fan	

	

	

Sample	2:	General	Machinery	Noise	
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Sample

Number

Source

Description

Corrections from BS 4142: 2014 Objective Methods

�ird Octave 
Band Tonality

Reference 
Tonality

Impulsivity

1 Axial Fan 0 3.4 -

2 General Industrial  
Machinery Noise

0 4.8 2.0

3 Machinery and Air  
handling noise

0 2.0 -

4 Air handling noise 0 5.6 -

5 Stack 0 4.4 -

6 Large Press and Fan 6 6.0 0.0

7 Fan 6 6.0 -

8 Forkli�s and Loading Ops 0 6.0 7.6

9 Tyre Fitting 0 0.0 8.8

10 Transformer 6 6.0 -

11 A.C. Condenser Unit 0 0.1 -

Sample
Number

Source
Description

LAeq

[dB(A)]
LAmax F

[dB(A)]
LA90

[dB(A)]

1 Axial Fan 60.7 63.8 60.0

2 General Industrial  
Machinery Noise

64.9 74.7 63.4

3 Machinery and Air  
handling noise

56.0 58.8 55.4

4 Air handling noise 55.5 57.7 54.9

5 Stack 53.9 56.0 53.3

6 Large Press and Fan 61.8 64.6 60.1

7 Fan 66.5 72.2 65.9

8 Forkli�s and Loading Ops 66.7 80.8 59.7

9 Tyre Fitting 65.9 84.7 45.5

10 Transformer 57.4 59.4 57.2

11 A.C. Condenser Unit 54.5 58.8 52.7

Table 1: Summary of Samples with A-Weighted Sound Pressure Levels Table 2: Summary of Samples with Results of Objective Methods from 

BS 4142 (2014)

The third octave LZeq spectra for each 1 minute sample are shown below.
Sample 1: Axial Fan

Sample 2: General Machinery Noise

The	third	octave	LZeq	spectra	for	each	1	minute	sample	are	shown	below.	
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Sample 3: Machinery and Air Handling noise
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 Acoustic 

Solutions for 
Education 

This advert is a general guide and specific technical advice is recommended before proceeding with any transaction. Full technical information available from your local office. 

Contact our technical/sales team on 

Scotland: 01698 356000
Central & Southern: 01925 577711

info@cmsdanskin.co.uk
www.cmsdanskin.co.uk

Designed to Perform 
CMS Danskin Acoustics is your ideal project partner when it comes 
to meeting the requirements of BB93 (Building Bulletin 93).
A wide range of market leading sound absorption, impact isolation,
anti-vibration and reverberation control solutions for ceilings,
floors & walls including: 

• The SuperPhon® Range
 • Provides up to Class ‘A’ acoustic performance

 • 75 colours available over two ranges

 • Wipe clean finish available

 • Fabrics available to meet Class ‘O’ fire performance

• Fade® Seamless Acoustical Plaster Solutions 
 • Helps achieve reverberation times laid down in BB93

 • Improves clarity of sound

 • Ideal refurbishment solution for high ceilings

• Everroll® sports flooring and Regupol®
 impact sound systems
 • Shock absorbing and
  anti-slip solutions

 • Floating floors for Gymnasiums

 • Wide range of floor finishes

8% of men and 0.4% of women see the signifi cance of the plot 
above. It uses a colour table created so that people with colour 
vision defi ciency can accurately interpret simulation results. 
And that’s a beautiful thing.

The Cividis colour table, courtesy of Pacifi c Northwest National 
Laboratory, is now available in the COMSOL Multiphysics® 
software for simulating designs, devices, and processes in all 
fi elds of engineering, manufacturing, and scientifi c research.Visualisation of the sound pressure level produced 

by a loudspeaker driver mounted in a bass refl ex enclosure.

What’s so special about this colour table?

comsol.com/release/5.3a
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Sample 4: Air Handling Noise

Sample 5: Stack

Sample 6: Large Press and Fan
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Sample 7: Fan
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Sample	8:	Forklifts	and	Loading	Operations	

	

	

Sample	9:	Tyre	Fitting	
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Sample 8: Forklifts and Loading Operations

Sample 9: Tyre Fitting
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A summary of the Joint Nordic 2 tonal assessment results for each 1 minute sample is given below together with a screenshot from the 
on-site FFT measurement.

Sample 1: Axial Fan Zoomed FFT

Most Affected Critical Band 145.6 – 245.6 
Hz

Centre Frequency 195.6 Hz

Tonal Level Lpt 50.6 dB

Masking Noise Level Lpn 45.2 dB

Lpt – Lpn 5.4 dB

Tonal Audibility Δ Lta 7.4 dB

Correction Kt 3.4 dB

Number of Tones in Critical Band 4

Additional Audible Tones Outside 
Most Affected Critical Band Yes

Sample 2: General Machinery Noise Zoomed FFT

Most Affected Critical Band 371.6 – 
471.6 Hz

Centre Frequency 421.6 Hz

Tonal Level Lpt 55.4 dB

Masking Noise Level Lpn 48.8 dB

Lpt – Lpn 6.6 dB

Tonal Audibility Δ Lta 8.8 dB

Correction Kt 4.8 dB

Number of Tones in Critical Band 3

Additional Audible Tones Outside 
Most Affected Critical Band Yes

Sample 3: Machinery and Air Han-
dling Noise Zoomed FFT

Most Affected Critical Band 7260.5 – 
8873.9 Hz 

Centre Frequency 8067.2 Hz

Tonal Level Lpt 24.5 dB

Masking Noise Level Lpn 23.5 dB

Lpt – Lpn 1.0 dB

Tonal Audibility Δ Lta 6.0 dB

Correction Kt 2.0 dB

Number of Tones in Critical Band 7

Additional Audible Tones Outside 
Most Affected Critical Band Yes

Sample 4: Air Handling Noise Zoomed FFT

Most Affected Critical Band 23.6 – 123.6 
Hz

Centre Frequency 73.6 Hz

Tonal Level Lpt 46.1 dB

Masking Noise Level Lpn 38.4 dB

Lpt – Lpn 7.6 dB

Tonal Audibility Δ Lta 9.6 dB

Correction Kt 5.6 dB

Number of Tones in Critical Band 3

Additional Audible Tones Outside 
Most Affected Critical Band Yes

Sample 5: Stack Zoomed FFT

Most Affected Critical Band 1170.7 – 
1430.9 Hz

Centre Frequency 1300.8 Hz

Tonal Level Lpt 44.4 dB

Masking Noise Level Lpn 39.1 dB

Lpt – Lpn 5.4 dB

Tonal Audibility Δ Lta 8.4

Correction Kt 4.4

Number of Tones in Critical Band 1

Additional Audible Tones Outside 
Most Affected Critical Band Yes

Sample 6: Large Press and Fan Zoomed FFT

Most Affected Critical Band 161.6 – 261.6 
Hz

Centre Frequency 211.6 Hz

Tonal Level Lpt 57.5 dB

Masking Noise Level Lpn 47.5 dB

Lpt – Lpn 10.1 dB

Tonal Audibility Δ Lta 12.1 dB

Correction Kt 6.0 dB

Number of Tones in Critical Band 3

Additional Audible Tones Outside Most 
Affected Critical Band Yes

Sample 7: Fan Zoomed FFT

Most Affected Critical Band 108.0 – 
208.0 Hz

Centre Frequency 158.0 Hz

Tonal Level Lpt 64.3 dB

Masking Noise Level Lpn 49.2 dB

Lpt – Lpn 15.2 dB

Tonal Audibility Δ Lta 17.2 dB

Correction Kt 6.0 dB

Number of Tones in Critical Band 5

Additional Audible Tones Outside Most 
Affected Critical Band Yes

Sample 8: Forklifts and Loading 
Operations Zoomed FFT

Most Affected Critical Band 3107.3 – 
3797.9 Hz

Centre Frequency 3452.6 Hz

Tonal Level Lpt 59.6 dB

Masking Noise Level Lpn 48.9 dB

Lpt – Lpn 10.7 dB

Tonal Audibility Δ Lta 14.8 dB

Correction Kt 6.0 dB

Number of Tones in Critical Band 3

Additional Audible Tones Outside Most 
Affected Critical Band Yes
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Sample 9: Tyre Change Zoomed FFT

Most A�ected Critical Band 49.6 – 149.6 
Hz

Centre Frequency 99.6 Hz

Tonal Level Lpt 34.2

Masking Noise Level Lpn 39.3

Lpt – Lpn -5.1

Tonal Audibility Δ Lta -

Correction Kt 0.0 dB

Number of Tones in Critical Band 1

Additional Audible Tones Outside Most 
A�ected Critical Band

No

Sample 10: Transformer Zoomed FFT

Most A�ected Critical Band 44.8 – 144.8 
Hz

Centre Frequency 94.8 Hz

Tonal Level Lpt 56.5 dB

Masking Noise Level Lpn 29.5 dB

Lpt – Lpn 27.0 dB

Tonal Audibility Δ Lta 29.0 dB

Correction Kt 6.0 dB

Number of Tones in Critical Band 3

Additional Audible Tones Outside Most 
A�ected Critical Band

Yes

Sample 11: Air Conditioning External Condenser Zoomed FFT

Most A�ected Critical Band 58.6 – 158.6 
Hz

Centre Frequency 108.6 Hz

Tonal Level Lpt 39.0 dB

Masking Noise Level Lpn 36.9 dB

Lpt – Lpn 2.1 dB

Tonal Audibility Δ Lta 4.1 dB

Correction Kt 0.1 dB

Number of Tones in Critical Band 3

Additional Audible Tones Outside Most A�ected Critical Band Yes

�e time histories (10 msec LpA, Fast) for the four samples which included potentially impulsive noise are presented below.
Sample 2: General Machinery Noise Time History (LpA, Fast, 10 msec)

Sample 8: Fork Lifts and Loading Operations Time History (LpA, Fast, 10 msec)

Sample 6: Large Press and Fan Time History (LpA, Fast, 10 msec)

Sample 9: Tyre Fitting Time History (LpA, Fast, 10 msec)

The	 time	 histories	 (10	msec	 LpA,	 Fast)	 for	 the	 four	 samples	 which	 included	 potentially	 impulsive	
noise	are	presented	below.	

Sample	2:	General	Machinery	Noise	Time	History	(LpA,	Fast,	10	msec)	

	

Sample	6:	Large	Press	and	Fan	Time	History	(LpA,	Fast,	10	msec)	
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Sample	8:	Fork	Lifts	and	Loading	Operations	Time	History	(LpA,	Fast,	10	msec)	

	

	

Sample	9:	Tyre	Fitting	Time	History	(LpA,	Fast,	10	msec)	
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The	 time	 histories	 (10	msec	 LpA,	 Fast)	 for	 the	 four	 samples	 which	 included	 potentially	 impulsive	
noise	are	presented	below.	

Sample	2:	General	Machinery	Noise	Time	History	(LpA,	Fast,	10	msec)	

	

Sample	6:	Large	Press	and	Fan	Time	History	(LpA,	Fast,	10	msec)	
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Sample	8:	Fork	Lifts	and	Loading	Operations	Time	History	(LpA,	Fast,	10	msec)	

	

	

Sample	9:	Tyre	Fitting	Time	History	(LpA,	Fast,	10	msec)	
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Results of tonal noise assessments
�e results are presented below for each of the samples. �e 
tables show:-
•   the total number of respondents that chose each tonal 

correction (0 – 6) for the sample;
•   the modal value and the arithmetic average;
•   the maximum (which was not always within the 0 – 6 dB 

range) and minimum values chosen;
•   the estimate of the population standard deviation (i.e. the 

Sample 1: Axial Fan

Correction Number of People

0 26

1 0

2 75

3 4

4 65

5 1

6 13

Analysis of Subjective Assessments

Mode 2

Average 2.8

Max 9

Min 0

Standard Deviation (n-1) 1.8

Number of Submitted Results 185

Objective Method Results

�ird Octave Method 0.0

Joint Nordic 2 3.4

Sample 2: General Industrial Machinery Noise

Correction Number of People

0 14

1 1

2 59

3 6

4 85

5 0

6 16

Analysis of Subjective Assessments

Mode 4

Average 3.2

Max 9

Min 0

Standard Deviation (n-1) 1.7

Number of Submitted Results 182

Objective Method Results

�ird Octave Method 0.0

Joint Nordic 2 4.8

sample standard deviation calculated using n-1);
•   the total number of submitted results (this varied slightly 

between samples – some people were late and missed, perhaps 
the �rst sample or two, and for some reason attendees chose 
not to submit their results for some samples); and

•   the results of the �ird Octave Method and Joint Nordic 
Method for the sample. 

A histogram is also provided to illustrate the spread of the 
subjective assessment results for each sample graphically.

	

Sample	1:	Axial	Fan	
Correction	 Number	of	People	
0	 26	
1	 0	
2	 75	
3	 4	
4	 65	
5	 1	
6	 13	
Analysis	of	Subjective	Assessments	
Mode	 2	
Average	 2.8	
Max	 9	
Min	 0	
Standard	Deviation	(n-1)	 1.8	
Number	of	Submitted	Results	 185	
Objective	Method	Results	
Third	Octave	Method	 0.0	
Joint	Nordic	2	 3.4	
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Sample	3:	Machinery	and	Air	Handling	Noise	
Correction	 Number	of	People	
0	 62	
1	 4	
2	 87	
3	 5	
4	 25	
5	 0	
6	 3	
Analysis	of	Subjective	Assessments	
Mode	 2	
Average	 1.7	
Max	 6	
Min	 0	
Standard	Deviation	(n-1)	 1.5	
Number	of	Submitted	Results	 186	
Objective	Method	Results	
Third	Octave	Method	 0	
Joint	Nordic	2	 2.0	
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Subjecave	Tonality	Assessments	for	Sample	3	

	

Sample	2:	General	Industrial	Machinery	Noise	
Correction	 Number	of	People	
0	 14	
1	 1	
2	 59	
3	 6	
4	 85	
5	 0	
6	 16	
Analysis	of	Subjective	Assessments	
Mode	 4	
Average	 3.2	
Max	 9	
Min	 0	
Standard	Deviation	(n-1)	 1.7	
Number	of	Submitted	Results	 182	
Objective	Method	Results	
Third	Octave	Method	 0.0	
Joint	Nordic	2	 4.8	
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Subjecave	Tonality	Assessments	for	Sample	2	

	

Sample	4:	Air	Handling	Noise	
Correction	 Number	of	People	
0	 54	
1	 2	
2	 94	
3	 2	
4	 28	
5	 1	
6	 2	
Analysis	of	Subjective	Assessments	
Mode	 2	
Average	 1.8	
Max	 6	
Min	 0	
Standard	Deviation	(n-1)	 1.4	
Number	of	Submitted	Results	 183	
Objective	Method	Results	
Third	Octave	Method	 0	
Joint	Nordic	2	 5.6	
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Subjecave	Tonality	Assessments	for	Sample	4	

	

Sample	4:	Air	Handling	Noise	
Correction	 Number	of	People	
0	 54	
1	 2	
2	 94	
3	 2	
4	 28	
5	 1	
6	 2	
Analysis	of	Subjective	Assessments	
Mode	 2	
Average	 1.8	
Max	 6	
Min	 0	
Standard	Deviation	(n-1)	 1.4	
Number	of	Submitted	Results	 183	
Objective	Method	Results	
Third	Octave	Method	 0	
Joint	Nordic	2	 5.6	
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Subjecave	Tonality	Assessments	for	Sample	4	
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Sample 3: Machinery and Air Handling Noise

Correction Number of People

0 62

1 4

2 87

3 5

4 25

5 0

6 3

Analysis of Subjective Assessments

Mode 2

Average 1.7

Max 6

Min 0

Standard Deviation (n-1) 1.5

Number of Submitted Results 186

Objective Method Results

�ird Octave Method 0

Joint Nordic 2 2.0

Sample 4: Air Handling Noise

Correction Number of People

0 54

1 2

2 94

3 2

4 28

5 1

6 2

Analysis of Subjective Assessments

Mode 2

Average 1.8

Max 6

Min 0

Standard Deviation (n-1) 1.4

Number of Submitted Results 183

Objective Method Results

�ird Octave Method 0

Joint Nordic 2 5.6

	

Sample	5:	Stack	
Correction	 Number	of	People	
0	 4	
1	 0	
2	 20	
3	 4	
4	 113	
5	 2	
6	 41	
Analysis	of	Subjective	Assessments	
Mode	 4	
Average	 4.1	
Max	 6	
Min	 0	
Standard	Deviation	(n-1)	 1.6	
Number	of	Submitted	Results	 184	
Objective	Method	Results	
Third	Octave	Method	 0	
Joint	Nordic	2	 4.4	
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Subjecave	Tonality	Assessments	for	Sample	5	

	

	

Sample	6:	Large	Press	and	Fan	
Correction	 Number	of	People	
0	 12	
1	 2	
2	 26	
3	 5	
4	 97	
5	 4	
6	 39	
Analysis	of	Subjective	Assessments	
Mode	 4	
Average	 3.8	
Max	 6	
Min	 0	
Standard	Deviation	(n-1)	 1.8	
Number	of	Submitted	Results	 185	
Objective	Method	Results	
Third	Octave	Method	 6	
Joint	Nordic	2	 6.0	
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Subjecave	Tonality	Assessments	for	Sample	6	

Sample 5: Stack

Correction Number of People

0 4

1 0

2 20

3 4

4 113

5 2

6 41

Analysis of Subjective Assessments

Mode 4

Average 4.1

Max 6

Min 0

Standard Deviation (n-1) 1.6

Number of Submitted Results 184

Objective Method Results

�ird Octave Method 0

Joint Nordic 2 4.4

Sample 6: Large Press and Fan

Correction Number of People

0 12

1 2

2 26

3 5

4 97

5 4

6 39

Analysis of Subjective Assessments

Mode 4

Average 3.8

Max 6

Min 0

Standard Deviation (n-1) 1.8

Number of Submitted Results 185

Objective Method Results

�ird Octave Method 6

Joint Nordic 2 6.0

ContributionsTechnical
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Sample 7: Fan

Correction Number of People

0 17

1 1

2 26

3 2

4 79

5 3

6 57

Analysis of Subjective Assessments

Mode 4

Average 4.0

Max 9

Min 0

Standard Deviation (n-1) 2.0

Number of Submitted Results 186

Objective Method Results

�ird Octave Method 6

Joint Nordic 2 6.0

Sample 8: Forkli�s and Loading Operations

Correction Number of People

0 18

1 0

2 21

3 4

4 40

5 2

6 99

Analysis of Subjective Assessments

Mode 6

Average 4.5

Max 9

Min 0

Standard Deviation (n-1) 2.2

Number of Submitted Results 186

Objective Method Results

�ird Octave Method 0

Joint Nordic 2 6.0

	

	

Sample	7:	Fan	
Correction	 Number	of	People	
0	 17	
1	 1	
2	 26	
3	 2	
4	 79	
5	 3	
6	 57	
Analysis	of	Subjective	Assessments	
Mode	 4	
Average	 4.0	
Max	 9	
Min	 0	
Standard	Deviation	(n-1)	 2.0	
Number	of	Submitted	Results	 186	
Objective	Method	Results	
Third	Octave	Method	 6	
Joint	Nordic	2	 6.0	
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Subjecave	Tonality	Assessments	for	Sample	7	

	

Sample	8:	Forklifts	and	Loading	Operations	
Correction	 Number	of	People	
0	 18	
1	 0	
2	 21	
3	 4	
4	 40	
5	 2	
6	 99	
Analysis	of	Subjective	Assessments	
Mode	 6	
Average	 4.5	
Max	 9	
Min	 0	
Standard	Deviation	(n-1)	 2.2	
Number	of	Submitted	Results	 186	
Objective	Method	Results	
Third	Octave	Method	 0	
Joint	Nordic	2	 6.0	
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Subjecave	Tonality	Assessments	for	Sample	8	

Sample 9: Tyre Fitting

Correction Number of People

0 46

1 1

2 55

3 5

4 56

5 0

6 21

Analysis of Subjective Assessments

Mode 4

Average 2.6

Max 9

Min 0

Standard Deviation (n-1) 2.0

Number of Submitted Results 185

Objective Method Results

�ird Octave Method 0

Joint Nordic 2 0.0

Sample 10: Transformer

Correction Number of People

0 7

1 0

2 5

3 1

4 11

5 3

6 157

Analysis of Subjective Assessments

Mode 6

Average 5.6

Max 10

Min 0

Standard Deviation (n-1) 1.9

Number of Submitted Results 187

Objective Method Results

�ird Octave Method 6

Joint Nordic 2 6.0
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Sample	9:	Tyre	Fitting	
Correction	 Number	of	People	
0	 46	
1	 1	
2	 55	
3	 5	
4	 56	
5	 0	
6	 21	
Analysis	of	Subjective	Assessments	
Mode	 4	
Average	 2.6	
Max	 9	
Min	 0	
Standard	Deviation	(n-1)	 2.0	
Number	of	Submitted	Results	 185	
Objective	Method	Results	
Third	Octave	Method	 0	
Joint	Nordic	2	 0.0	
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Subjecave	Tonality	Assessments	for	Sample	9	

	

	

Sample	10:	Transformer	
Correction	 Number	of	People	
0	 7	
1	 0	
2	 5	
3	 1	
4	 11	
5	 3	
6	 157	
Analysis	of	Subjective	Assessments	
Mode	 6	
Average	 5.6	
Max	 10	
Min	 0	
Standard	Deviation	(n-1)	 1.9	
Number	of	Submitted	Results	 187	
Objective	Method	Results	
Third	Octave	Method	 6	
Joint	Nordic	2	 6.0	
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Subjecave	Tonality	Assessments	for	Sample	10	

	

Sample	11:	Air	Conditioning	External	Condenser	Unit	
Correction	 Number	of	People	
0	 57	
1	 5	
2	 106	
3	 2	
4	 17	
5	 0	
6	 1	
Analysis	of	Subjective	Assessments	
Mode	 2	
Average	 1.6	
Max	 6	
Min	 0	
Standard	Deviation	(n-1)	 1.3	
Number	of	Submitted	Results	 188	
Objective	Method	Results	
Third	Octave	Method	 0	
Joint	Nordic	2	 0.1	
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Subjecave	Tonality	Assessments	for	Sample	11	

Sample 10: Transformer

Correction Number of People

0 7

1 0

2 5

3 1

4 11

5 3

6 157

Analysis of Subjective Assessments

Mode 6

Average 5.6

Max 10

Min 0

Standard Deviation (n-1) 1.9

Number of Submitted Results 187

Objective Method Results

�ird Octave Method 6

Joint Nordic 2 6.0

Sample 11: Air Conditioning External Condenser Unit

Correction Number of People

0 57

1 5

2 106

3 2

4 17

5 0

6 1

Analysis of Subjective Assessments

Mode 2

Average 1.6

Max 6

Min 0

Standard Deviation (n-1) 1.3

Number of Submitted Results 188

Objective Method Results

�ird Octave Method 0

Joint Nordic 2 0.1

Part two of this report will appear in the 
March-April issue.

Mikel Breslin is Managing Director of ANV Measurement 
Systems. A corporate Member of the IOA, he has been 
professionally engaged in acoustics for over 30 years a�er 
graduating from the ISVR. In this period he has been involved  
in research, consultancy, lecturing and, for the last 15 years 
or so, instrumentation. 
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 Group acquires acoustics, noise 
and vibration consultancy Cole Jarman
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RSK has acquired the business, 
operating assets and employees 
engaged in the business of 

acoustics, noise and vibration consultancy 
Cole Jarman, working on projects 
throughout the UK and across Europe.

•   �is acquisition presents synergistic 
growth opportunities for both 
businesses.

•   It provides RSK with a wider service 
range to add to its fast-growing 
Environment and Planning business.

•   Cole Jarman principals together 
have more than 100 years’ 
experience in acoustics, noise and 
vibration investigation across all 
sectors.

 
The acquisition sees the Cole Jarman 
business, including 19 employees at two 
UK sites, transferring to RSK, where 
it will continue to operate under the 
leadership of Managing Director Philip 
Hankin. Cole Jarman will become a 
key part of RSK’s Environment and 
Planning division, which is run by Sarah 
Mogford. �e Cole Jarman brand will be 
retained and the business will continue to 
operate as Cole Jarman, a wholly owned 
subsidiary of RSK.

Permira Debt Managers has backed 
RSK in making the acquisition as part of 
a £140-million funding package agreed 
earlier this year, to include about 10 
acquisitions for the group. 

�is latest acquisition expands 
RSK’s footprint as one of the biggest 
environmental consultancies in the 
UK. It also adds to RSK’s current 
acoustic capability, o�ering a wider 
and complementary range of skills and 
experience to its portfolio, including 
expertise in noise and vibration 
assessments as part of the environmental 
assessment process contributing to 
environmental statements. �ese 
services will provide additional layers of 
skills to the organisation to the bene�t 
of its clients.

Strong client base
Cole Jarman has been carrying out 
acoustic, noise and vibration assessments 
since 1993 and has built a strong 
client base across culture, media and 
entertainment, education, healthcare, 
infrastructure, leisure, o�ce, residential, 
retail and transport sectors in the UK 
and abroad. Its principal areas of work 
are in environmental noise and vibration, 
building acoustics and other specialist 
acoustic services.

With an annual turnover in excess of 
£2 million, Cole Jarman is one of the top 
acoustic consultancy specialists in the 
UK. Its head o�ce is in Surrey and its 
regional o�ce is in Manchester. 

Cole Jarman’s acoustic design, testing 
and consultancy services in the UK have 
been used in projects as diverse as the 
new courtyard development for the Royal 
College of Music; the redevelopment of 
Broadmoor Secure Hospital Facility; the 
award-winning scienti�c research building 
�e Francis Crick Institute; noise studies 
at several UK airports including Stansted, 
Birmingham, Luton, East Midlands and 
Biggin Hill; and noise assessments for 
distribution developers and operators, 
house builders and retail clients.

Overseas projects include noise and 
impact assessments for the Armani 
�eatre in Milan, the Athens Metro in 
Greece, the Tsvetnoy Central Market 
shopping mall in Moscow, the giant 
commercial o�ce project City Life in 
Milan, and over 200 projects for various 
multiplex cinema operators around  
the world.

Positive steps
�e announcement marks a signi�cant 
and extremely positive step in the 
development of the RSK and Cole 
Jarman businesses that o�ers potential 
long-term bene�ts for clients and sta�. 
�e clients of RSK and Cole Jarman are 
complementary: both businesses are 
extremely strong and highly respected 
in their core markets and provide 
high-quality scienti�c consultancy and 
technical engineering advice to a wide 
range of clients in the private and  
public sectors.

According to the 2016 UK industry 
Market Trends report, RSK ranked as the 
ninth overall environmental consultancy, 
the second for contaminated land/
remediation and the ��h for environmental 
management and compliance. �is latest 
acquisition will likely see RSK’s pro�le grow 
in the industry’s important rankings. RSK 
has acquired 13 environmental and analysis 
�rms across Europe and the Middle East 
in the past decade and has seen impressive 
growth during that time that has helped to 
create a £100-million-turnover business.

RSK’s advisers on the acquisition were 
Dow Scho�eld Watts Transaction Services 
LLP (due diligence), Dow Scho�eld Watts 
Corporate Finance Ltd (corporate �nance) 
and Memery Crystal LLP (legal).

Dr Alan Ryder, Chief Executive O�cer, 
RSK Group said: “I am delighted to join 
forces with Cole Jarman. �e company 
has a world-class reputation for essential 
work on many high-pro�le projects and its 
skilled, experience and professional sta� 
share our vision for the future. RSK and 
Cole Jarman believe playing an integral 
part in the delivery of the highest quality 
buildings from the planning stage onwards 
will enhance our environments and 
economies. We also put our customers �rst 
and establish a detailed understanding of 
what they want and need from the outset. 
So, this is a very welcome addition indeed 
to the group.” 

Philip Hankin, Managing Director 
of Cole Jarman said: “Becoming part of 
RSK extends our in�uence and reach 
considerably, and is a great match. All of 
our clients stand to bene�t from access to 
a wider set of complementary services and 
an even wider pool of experts to deliver 
outstanding projects that will enhance the 
way we work and live around the world for 
many years to come.”

Dan Hatcher, Permira Debt Managers 
investor said: “Permira exists to help 
ambitious businesses move forward with 
their growth plans. RSK is a business of 
signi�cant scale built on a collection of 
niche expertise and with clear ambitions 
for the future of the company. �e funding 
also demonstrates Permira’s appetite to 
continue supporting local companies with 
global operations.”
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Noise experts shortlisted 
for top industry award
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A market leader in noise reduction 
solutions has been shortlisted 
for a top industry award this 

week. Echo Barrier, based in Bury St 
Edmunds, has been selected by the 
judges as a � nalist in the Equipment 
Supplier of the Year category of the 2018 
Construction News Specialists Awards, 

the only national awards that recognises 
the best specialist contractors from 
across the UK.

Peter Wilson, founder and technical 
director of Echo Barrier, said: “We 
are absolutely delighted to have been 
recognised by this prestigious award 
scheme.

“We strive to ensure our products 
remain market leaders and deliver the 
required results for our customers, 
and this shortlisting demonstrates our 
emphasis on high quality.”

� e Echo Barriers are already used by 
some of the world’s biggest construction 
companies and have already been 

credited with reducing building noise 
at the likes of the World Trade Centre 
in New York and on the London 
Underground.

� e winners will be announced on 
8 March 2018 at the Grosvenor House 
Hotel, London where over 1,000 people 
from the industry will join together for a 
night of entertainment, celebration and 
networking.       

� e full list of � nalists and 
more information can be found at: 
specialistsawards.constructionnews.
co.uk    

For more information visit 
www.echobarrier.co.uk   

Peter Wilson
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With an impressive portfolio of projects for some of the UK’s most prestigious buildings as well as 25 years’ 
experience in acoustics, we are the obvious choice for everything acoustic.

Photographs showcase some of our recent projects where all acoustic products were 
supplied and installed by Acoustic GRG Products Ltd.

For more information visit acousticgrg.co.uk, email matt@acousticgrg.co.uk or call 01303 230 994

acoustic//grg
everything acoustic

Powered by

M E A S U R E M E N T  S Y S T E M S

SALES - HIRE - CALIBRATION

UKAS accredited calibration facility, see UKAS website for scope 
of UKAS accredited calibrations offered:- www.goo.gl/9kVpY3

0653

MORE FEATURES ANNOUNCED
FOR

Position: 1/3 Octave

 

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.

mattadmin (Administrator)  LogoutHome  Accounts  View Projects  Manage Monitors

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

 

Project Name Bristol and Bath Science Park Instrument Make Noise 1/3 Octave Measuring Yes

Site Room 8 Instrument Model NL-42 SD Card 100MB remaining

Position 1/3 Octave Instrument Serial Number NOISERT Instrument Supply (6v) Off

Last Updated 2017/06/07 11:05:00 BST Current Date and Time 2017/06/07 12:02:46 BST System Voltage 12.4V

Monitor Configuration

Fr e que nc y  W e i g h t i ng  ( M a i n ) T i me  W e i g h t i ng  ( M a i n ) A na l y s i s F r e que nc y  W e i g h t i ng  ( B a nd ) T i me  W e i g h t i ng  ( B a nd ) L ma x / L mi n  Ty pe

A F 1/3 Octave Z F AP

Last Sample (Main Channel)

S t a r t  T i me F i n i s h I n te r v a l L A e q L A ma x L A 1 L A 10 L A 50 L A 90 L A 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 t a r t E nd R e ma i n i ng  T i me Pr i ma r y  L i m i t L A e q 5mi ns L i m i t  2 L A ma x 1mi ns L i m i t  3 L i m i t  4 L i m i t  5

 Level Limit ERL Level Limit ERL Level Limit ERL Level Limit ERL Level Limit ERL

2017/06/07 00:00:00 BST 2017/06/08 00:00:00 BST 11:57 58.9 67.0 56.7 87.4 93.0

Number of times limit exceeded this period 0 0

Current Period (Band)

S t a r t E nd R e ma i n i ng  T i me L i mi t  1 L A e q 5mi ns L i m i t  2 L A e q 1h r L i m i t  3 L i m i t  4 L i m i t  5

F r e q  Ra n g e 1 / 3  Oc t a ve 6 3 H z F r e q  Ra n g e Octa ve 1 k H z e

 Level Limit ERL Level Limit ERL Level Limit ERL Level Limit ERL Level Limit ERL

2017/06/07 00:00:00 BST 2017/06/08 00:00:00 BST 11:57 2.3 5.0 4.7 22.5 24.6 23.5

Number of times limit exceeded this period 0 0

Frequency Chart Time Interval

S t a r t  t i m e 2 0 1 7 / 0 6 / 0 7  1 1 : 0 4 : 0 0  B S T E n d  t i m e 2 0 1 7 / 0 6 / 0 7  1 1 : 0 5 : 0 0  B S T D u r a t i o n 1 m

Summary of Limits

T i me  Pe r i o d S t a r t E nd D ur a t i o n Pr i ma r y  L i m i t L i m i t  2 L i m i t  3 L i m i t  4 L i m i t  5

Level Index Timebase Level Index Timebase Level Index Timebase Level Index Timebase Level Index Timebase

Period 1 2017/06/07 00:00:00 BST 2017/06/08 00:00:00 BST 24:00

Summary of Limits

T i me  Pe r i o d S t a r t E nd D ur a t i o n Pr i ma r y  L i m i t L i m i t  2 L i m i t  3 L i m i t  4 L i m i t  5

Level Index Timebase Level Index Timebase Level Index Timebase Level Index Timebase Level Index Timebase

Period 1 2017/06/07 00:00:00 BST 2017/06/08 00:00:00 BST 24:00

© Copyright 2013-2017 Acoustics Noise and Vibration Limited. Registered in England No. 3549028. 

Registered Address: Beaufort Court, 17 Roebuck Way, Milton Keynes, MK5 8HL, U.K. 
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Hot on the heels of adding simultaneous VDV & PPV to
ANV have added third octaves to

                 cost-effectively offers noise, vibration, dust and weather
on a single website using site-proven and certified sensors.
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Armstrong’s new home designed to  
inspire employess and showcase brand
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Employees at Armstrong Ceiling 
Solutions in the UK are “living the 
brand” as their new European HQ 

also acts as a showcase for the company’s 
products. Moving offices has given the 
UK manufacturer the opportunity to 
promote its systems at Harman House, 
just a short distance from its former 
home in Armstrong House in the market 
square in Uxbridge, Middlesex.

The move has enabled employees to 
enjoy a contemporary open-plan 9,000ft2 
working environment that nevertheless 
comprises breakout areas, informal as  
well as formal meeting areas, and a 
stunning reception.

New offices
Designed and fitted out by Area, the 
new offices feature B-H 300 metal tiles 
on a 200m wide C-Profile grid in the 
reception area, MicroLook 8 metal lay-in 
tiles on a Prelude 15 grid in black in 
the breakout areas, and TechZone™ and 
UItima+ (the world’s first Cradle  
to Cradle™ certified mineral tile range)  
in boardrooms. 

The TechZone™ system incorporates 
building services such as lighting, 
ventilation and sprinklers in mineral, metal 
and wood tiles (mineral at Harman House). 
A range of compatible fixtures from partner 
companies have been pre-qualified for 
quick and easy fit and finish.

The reception and breakout spaces 
also feature the TrioGuard system – a 
high-performance dirt-resistant coating 
for metal ceiling tiles. All the Armstrong 
systems are designed to help optimise 
acoustics and natural light.

Area was on site for eight weeks. Project 
consultant Carl Burne said: “We have used 
Armstrong ceilings on a huge amount of 
our projects and will continue to do as they 
are a market leader. At Harman House, the 
Armstrong products look great and have 
performed exactly as we had hoped.”

The new open-plan arrangement of 
Harman House maximises collaboration 
while meeting rooms named after Armstrong 
products (such as Perla, the world’s first 
individual mineral tile to win Cradle to 
Cradle certification) give extra privacy 
when required. In addition, the Optima and 

Ultima+ meeting rooms feature a custom 
printed metal ceiling tile with nature and 
London scenes for added interest.

Armstrong’s Uxbridge employees are 
living a project that captures perfectly the 
company’s mantra of “Inspiring Great Spaces”. 

Wilfred Middel, VP and managing 
director, International Europe, said: “Our 
new European head office truly reflects 
the scope and versatility of our solutions, 
and more importantly, is a comfortable but 
inspiring place to work for our people.”

More information is available via 
the Armstrong Ceilings website 
https://www.armstrongceilings.
com/commercial/en-gb/ or the 
manufacturer’s app which is available 
from both the Apple store as well as 
the Google Play store, or by clicking 
on one of the links below with your 
mobile device www.armstrong.com/
CeilingDownloads-Apple or  
www.armstrong.com/
CeilingDownloads-Android. 
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Terrain and workings model of a 900 sq km noise 
assessment area for minerals development in Africa

www.noisemap.com

NoiseMap

NoiseMap
email: rogertompsett@noisemap.com
tel: +44 20 3355 9734

CONTACT US FOR A CATALOGUE OR TO SEE SAMPLES

ZEROplus
Zero Seal Systems Ltd, Units 43 - 45 Ladford Covert, Seighford, Stafford, ST18 9QG, UK

Tel: +44 (0)1785 282910   Fax: +44 (0)1785 282498
E-mail: sales@zeroplus.co.uk   Website: www.zeroplus.co.uk

S E A L I N G
S Y S T E M S

 S A F E T Y  

 S E C U R I T Y  

 P E R F O R M A N C E  

 Q U A L I T Y  

SEAL DOORS AGAINST

FIRE, SMOKE, SOUND, PRESSURE,
TEMPERATURE, VERMIN, WIND, RAIN, LIGHT, 

EMI, RFI AND WATER

THRESHOLDS  RAMPS  STAIR NOSINGS 

FRAME SEALS  DROP DOWN SEALS  
UNDER DOOR SEALS  MEETING STILE 
SEALS  RAIN DRIPS  BRUSH SEALS  

GLASS DOOR SEALS  HANGAR SEALS  
UNIGEAR HINGES  FLOOD BARRIERS  

INTUMESCENT SEALS  KERF SEALS

We welcome contributions from readers. 

Please forward to Production Editor, 
Juliet Loiselle; juliet.loiselle@ioa.co.uk

Deadlines for submissions are as follows:

March/April 2018  �ursday 8 February
May/June 2018  Wednesday 4 April
July/August 2018 Tuesday 5 June
September/October 2018 Wednesday 8 August
November/December 2018 Wednesday 10 October

For advertising enquiries please contact 
Dennis Baylis; dennis.baylis@ioa.org.uk

Editorial Submissions

Institute of
Acoustics
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Armstrong ceilings feature in 
university’s striking new library

New 146AE microphone is waterproof, 
able to withstand high temperatures 
and is shock, dust and oil mist resistant
 G.R.A.S. Sound & Vibration 

UK – a leading manufacturer 
of advanced measurement 

microphones – has launched the 146AE 
ultra-rugged automotive microphone. 
In what G.R.A.S says is a world �rst, the 
new microphone set is waterproof, able to 
withstand high temperatures and is shock, 

dust and oil mist resistant - all without 
compromising measurement quality. 

�e 146AE is designed speci�cally to 
meet the demands of automotive testing 
and can perform accurately and reliably 
under the most extreme test conditions, 
time and time again. �is minimises 
costly re-testing and rescheduling, 
providing e�ciency, valid data and high 
performance all at the same time. 

G.R.A.S. says it has focused on 
ensuring the 146AE microphone 
performs in real-life automotive 
application conditions with strong 
vibrations, drop, extreme temperatures 
and water or dust. It is ideal for 
engine compartment measurements, 
transmissions, exhaust and brake  
noise tests. 

�e 146AE is built for extreme 
conditions commonly found in 
automotive application testing conditions: 
•   Shock and drop resistant – limited 

downtime and higher e�ciency 
•   Water, oil and dust-proof (IP67 Rated) 

– withstands rain, high humidity and 
oil mist 

•   Dust, water and high-speed particle 
protected with a replaceable grid – 
change the �lter not the microphone 

•   Can be used at high temperatures 
(125°C) - ideal for engine compartment 
measurements, transmissions, exhaust 
and brake noise tests 

•   Power On Indicator – e�cient control 
of your measurement set-up 

•   Online data – ensure valid data with 
access to electronic calibration data for 
your system so�ware 

•   Repairable diaphragm – low cost  
on repairs 
Available with a �ve-year warranty 

and o�ering precise data every time, the 
146AE boasts a frequency range and 
dynamic range from IEC compatible ½” 
measurement microphones of 3.15Hz – 
20kHz, 18dB(A) – 138dB and 50mV/Pa. 

According to G.R.A.S. Product 
Manager Jan Hansen, the 146AE o�ers 
an alternative to traditional automotive 
testing microphones: “Our customers 
have been asking for a robust, dependable 
and precise microphone set that is tailor-
made for automotive testing and we have 
listened. �e 146AE is the only automotive 
microphone that can deliver accurate data 
- even when measuring under the most 
extreme conditions.” 
For more information visit:  
www.gras.dk/automotive-microphone

A mix of metal and mineral ceiling and wall systems from Armstrong 
were speci�ed for a new development at Royal Holloway, 
University of London, one of the top 30 universities in the UK.

�e new BREEAM “Excellent” rated library and student services 
centre, named the Emily Wilding Davison Building a�er one of the 
university’s most famous alumni, is set in a new landscaped events 
square at the heart of the university’s campus in Egham, Surrey. 

�e 10,500m2 state-of-the-art building delivers inspirational library 
and study spaces, together with student facing services under one roof, 
putting enhanced student experience at the forefront. 

Some 1,000m2 of RAL 9010 Armstrong custom Metal B-H 300 
ceiling planks, Metal R-H 200 ceiling tiles and custom Metal W-H 
1100 wall panels, as well as Armstrong’s Cradle to Cradle® certi�ed 
Perla OP mineral tiles on a Prelude 15 TL grid were speci�ed by 
Associated Architects for the £57 million new Davison Building at 
Royal Holloway. Armstrong ceilings at the university

The G.R.A.S. 146E microphone
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COMSOL announces upgraded range of 
multiphysics modelling tools

Campbell Associates introduces
AVA M80 vibration monitor

COMSOL, a leading provider 
of so� ware solutions for 
multiphysics modelling and 

simulation, has introduced the latest 
release of its COMSOL Multiphysics® and 
COMSOL Server™ products. 

Version 5.3a provides simulation 
specialists with cutting-edge modelling 
tools and increased solver performance. 
From shape memory alloy (SMA) 
material models to a revolutionary 
method for capacitively coupled 
plasma (CCP) simulations and a hybrid 
boundary element-� nite element 
(BEM-FEM) method for acoustics 
and acoustic-structure interaction, 
customers across all industries and 
physics areas will bene� t from new 
methods and reduced solution times.

Svante Littmarck, President 
and CEO of COMSOL, said: “Our 
customers strive for a highly e�  cient 

product development cycle. With the 
multiphysics modelling capabilities of 
our so� ware, they can create innovative 
products faster and at a lower cost than 
ever before. 

“� is exciting release is a result of a 
big focus on quality and major advances 

in new powerful modelling methods, 
increased speed, and user-driven 
enhancements.” 
For further information visit: 
www.comsol.com

COMSOL says that by combining boundary element, fi nite element, and ray acoustics analysis 
in a multiphysics environment, the 5.3a delivers unprecedented acoustic modelling capabilities

Campbell Associates has introduced the latest vibration 
monitor from AVA Monitoring, the M80. � e company says 
the M80 allows end-users to accurately monitor vibration 

on any project, with market leading e�  ciency.
� e AVA M80 o� ers � ve months continuous operation with full 

upload of data and alerts. � is vastly reduces costs associated with 
changing batteries and downloading data.

� e M80 measures and monitors vibration to the latest 
standards. � is automated system, uploads data to a secure online 
portal, allowing easy access to data, anytime, anyplace and on any 
device. With a built-in 3G mobile network connection, data upload 
and alerts are now even quicker.

Alerts are automatically sent by email and SMS to those 
responsible when a measurement is registered that exceeds set limits 
or if a failure occurs, ensuring the right people are always aware of 
what is taking place and ready to act if required. � e M80 also has 
an optional local � ashing alarm unit to clearly indicate vibration 
events are active nearby.

Sensors available include; vertical geophone, waterproof geophone, 
accelerometers and more. Also available is a security bracket which 
mounts to the wall, securing your equipment in place.

For more information about the Campbell Associates NVD 
environmental monitoring range, call 01371 871030 or email 
hotline@campbell-associates.co.uk 
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Since 2004, MSA has provided a bespoke recruitment service to clients and 
candidates working in Acoustics, Noise and Vibration. We are the UK’s niche 
recruiter within this sector, and as a result we have developed a comprehensive 
understanding of the industry. We pride ourselves on specialist market knowledge 
and an honest approach - we are focused on getting the job done and providing 
best advice to clients and candidates alike.

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

• Architectural / Building / Room Acoustics / Sound Testing 
• Environmental / Construction Noise & Vibration Assessment 
• Vibration Analysis / Industrial / Occupational Noise & Vibration 
• Measurement & Instrumentation 
• Electroacoustics / Audio Visual Design & Sales 
• Underwater Acoustics / Sonar & Transducer Design 
• Manufacturing / Noise Control & Attenuation 
• Structural Dynamics & Integrity / Stress & Fatigue Analysis 
• Automotive / NVH Testing & Analysis 

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

Our approach is highly 
consultative. Whether you 
are a candidate searching 
for a new role, or a hiring 
manager seeking to fill a 
vacant position - we truly 
listen to your requirements 
to ensure an accurate hire, 
both in terms of technical 
proficiency and personal 
team fit.

www.msacareers.co.uk/acoustics 

MSA Bulletin Ad 41_06 v02.pdf   1   29/09/2016   10:58
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This month we have put together 
a short but sweet guide to 
reverberation treatment options for 

rooms. �e guide is aimed at developers and 
architects and sets out a number of common 
treatments along with their pros and cons. 

�ese treatments are used to achieve 

Guide to reverberation control treatments

ORION from 01dB: a breakthrough  
in vibration monitoring

Woven Image releases new 
range of acoustic tiles

good quality acoustic environments in 
rooms and are o�en required by project 
speci�cations or regulations (e.g. BB93 
for schools or Part E for corridors in 
residential developments).

Visit: http://www.cassallen.co.uk/
guide-reverberation-control to view 
the guide.

The ORION smart vibration 
meter from 01dB has now been 
upgraded to add human comfort 

measures VDV and re-radiated noise 
from vibration. �e �rmware works in 
parallel with the existing building damage 
�rmware. PPV, VDV and re-radiated 
noise are measured at the same time from 
one integrated tri-axial sensor. 

ORION is standards based and is 
compliant with BS7385-2, BS5228-2, 
BS6472-1. It has advanced triggering 
based on tolerance curves or simple 
triggering based on PPV, PCPV or PVS. 
It automatically identi�es the signal 
as either impulsive or continuous and 
reports the dominant frequency. �e 

system will trigger on VDV and  
re-radiated noise in parallel.

ORION records audio in .wav format 
either from a trigger or timer. Events 
can be replayed to identify the source 
of vibration. Audio recordings can then 
be post processed in our comprehensive 
dBTRAIT or dBFA software to calculate 
tables of data, 1/1 to 1/48 spectrum or 
narrow band FFT. The measured data is 
recorded in 1 second time histories for 
all parameters.

 ORION is web enabled for 
direct live viewing and instrument 
con�guration from any web browser 
(no so�ware required). Data can be 
pushed to the clients server via FTP 

protocol or transferred directly via our 
dB�lemanager so�ware. With class 
leading connectivity (integrated 3G 
modem, LAN and Wi�) it’s easy to 
connect to exsiting wi� or LAN networks 
within buildings or on open sites. �e 
IP rated unit is water and dust proof for 
quick and easy installation.

Please call or e-mail Steve �omas at 
Acoustic1 for further details. 
sales@acoustic1.co.uk
Tel: 01550 777925

An impressive six new acoustic 
tile designs have been released 
by International interior �nishes 

company Woven Image. �ese playful 
tiles are an addition to the growing Woven 
Image® Echo™Tile acoustic tile story. 

�e four beautiful new designs Plus, 
Direction, Kaleidoscope and Block are 
lightweight, easy to install, tile packs 
which use a pressure sensitive adhesive 
to stick to most surfaces. Made of Woven 

Image’s patented EchoPanel material, 
each tile comprises 60 percent upcycled 
PET, sourced from recycling plants and 
saved from land�ll.

Woven Image’s acoustic tiles provide 
a range stream of design options and 
con�gurations that can be created for a 
number of settings and spaces. Whether 
it’s to create privacy or to e�ectively 
and e�ciently control noise in the 
open-plan o�ce, cafe, lobby, classroom 

or restaurant, acoustic tiles are a key 
to achieving the required acoustic 
function in a space with quality design. 
EchoPanel® products are recorded as 
achieving up to an outstanding 0.85 
NRC value while radiating an elegant, 
designer surface-�nish.

For detailed technical information and 
further images contact:
Jane@informare.co.uk
07856213642

�e key is �nding the right treatment 
(or combination of treatments) 
for every project. Cass Allen has 
extensive experience in the design 
of reverberation treatments. Please 
let us know if you would like more 
information.
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Refreshments will be served a� er 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.

Honorary O�  cers 
President

L J Webb FIOA  
Arup Acoustics 
President Elect

Prof B M Gibbs FIOA
Liverpool University 

Immediate Past President 
W Egan MIOA

Teledyne RESON
Hon Secretary

Russell Richardson MIOA
RBA Acoustics
Hon Treasurer 
D Wallis MIOA
Cirrus Research 
Vice Presidents 
J Glasgow MIOA

K R Holland MIOA 
Institute of Sound and Vibration Research 

G A Parry FIOA  
ACCON UK 

Ordinary Members 
Daniel Goodhand MIO
A Goodhand Acoustics 
Dr P A Lepper MIOA 

Loughborough University 
Dr M R Lester HonFIO
A Lester Acoustics LLP 
Pamela Lowery MIOA 

AECOM
H Notley MIOA 

Defra 
P J Rogers FIOA 

Sustainable Acoustics 
E Shanks MIOA 

Health & Safety Laboratory
V L Stewart MIOA 

Atkins Acoustics 
Richard Watson MIOA 

Blue Tree Acoustics
Chief Executive 
Allan Chesney 

Acre� ne Engineering Services Ltd
AECOM

AMS Acoustics 
ANV Measurement Systems 

Apex Acoustics
Armstrong World Industries Limited

Arup Acoustics
Bickerdike Allen Partners LLP 

Campbell Associates
Christie & Grey Ltd
Clement Acoustics

CMS Danskin Acoustics 
Cole Jarman Ltd 

Echo Barrier Ltd
Embelton UK

EMTEC Products Ltd
Farrat Isolevel Ltd
Finch Consulting

Gracey & Associates 
Greenwood Air Management

Hann Tucker Associates
Hayes McKenzie Partnership

Hilson Moran Partnership Ltd
Icopal Ltd

Isomass Ltd
KP Acoustics Ltd

Mason UK Limited 
Mott MacDonald
Noise Solutions

Noice.co.uk
NPL (National Physical Laboratory)

Peter Brett Associates
Pliteq (UK)

RBA Acoustics
Rockfon

Saint-Gobain Ecophon Ltd
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Sharps Redmore Partnerhsip
Siderise Group

Sound Reduction Systems Ltd
Spectrum Acoustic Consultants Ltd

Wake� eld Acoustics
Waterman Energy Environment And 

Design Ltd
WSBL Ltd

WSP/Parsons Brinckerho�  Acoustics 

Applications for Sponsor Membership of 
the Institute should be sent to the St. Albans 
o�  ce. Details of the bene� ts 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). 

Council of the Institute of Acoustics is pleased to 
acknowledge the valuable support of these organisations Institute Sponsor Members

Founding Key Sponsors Key Sponsor

 
DAY DATE TIME MEETING
� ursday 11 January 11.30 Meetings
� ursday 18 January 10.30 Membership
� ursday 1 February 11.00 Publications
� ursday 1 March 10.30 Diploma Tutors and Examiners
� ursday 1 March 1.30 Education
Tuesday  6 March 10.30 Diploma Examiners (London)
Wednesday 8 March 10.30 Medals & Awards
Wednesday 8 March 10.30 Executive
Wednesday 21 March  10.30 Council 
Tuesday 27 March 11.30 Meetings
Tuesday 10 April 10.30 CCWPNA Examiners
Tuesday 10 April 1.30 CCWPNA Committee
� ursday 26 April 10.30 Membership
� ursday 10 May 11.00 Publications
� ursday 17 May 10.30 CCHAV Examiners
� ursday 17 May 1.30 CCHAV Committee
Wednesday 23 May 10.30 Executive
Tuesday 24 May 10.30 Research Co-ordination (London)
Wednesday 13 June 10.30 Council
Tuesday 26 June 10.30 ASBA  (Edinburgh)
Tuesday 3 July 10.30 CCENM Examiners
Tuesday11 3 July 1.30 CCENM Committee
Tuesday 3 July 10.30 CCBAM
Wednesday 4 July 10.30 Distance Learning Tutors WG
Wednesday 4 July 1.30 Education
� ursday 5 July 11.30 Meetings
� ursday 2 August 10.30 Diploma Moderators Meeting
� ursday 9 August 10.30 Membership
Wednesday 12 September 10.30 Executive
� ursday 20 September 10.30 Engineering Division
Wednesday 26 September 10.30 Council
� ursday 11 October 10.30 Meetings
� ursday 18 October 11.00 Publications
� ursday 1 November 10.30 Membership
Tuesday 6 November 10.30 Research Co-ordination(London)
Tuesday 20 November 10.30 CCWPNA Examiners
Tuesday 20 November 1.30 CCWPNA Committee
Wednesday 21 November 10.30 Diploma Tutors and Examiners
Wednesday 21 November 1.30 Education
� ursday 22 November 10.30 CCENM Examiners
� ursday 22 November 1.30 CCENM Committee
� ursday 22 November 10.30 CCBAM Examiners
Tuesday 27 November 10.30 ASBA Examiners (Edinburgh)
Tuesday 27 November 1.30 ASBA Committee (Edinburgh)
Wednesday 28 November 10.30 Executive
Wednesday 12 December 10.30 Council
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SOUND INTENSITY

Contact us today - www.campbell-associates.co.uk | 01371 871030 | hotline@campbell-associates.co.uk

Measure sound intensity easily and accurately with the Norsonic sound intensity probe, coupled with the 
Norsonic 150 Sound Analyser.

• Lightweight & portable
• Sound power measurements to ISO 9614

• Only one spacer required
• 1/1 & 1/3 octave analysis

Contact us today - www.campbell-associates.co.uk | 01371 871030 | hotline@campbell-associates.co.uk
new SI a5 advert.indd   1 06/10/2017   11:32:31

Contact us on 01234 708835 : hire@gracey.co.uk : www.gracey.co.uk

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.

Gracey & Associates
Setting Hire Standards
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SALES - HIRE - CALIBRATION

UKAS accredited calibration facility, see UKAS website for scope 
of UKAS accredited calibrations offered:- www.goo.gl/9kVpY3

SALES - HIRE - CALIBRATION

UKAS accredited calibration facility, see UKAS website for scope 
of UKAS accredited calibrations offered:- www.goo.gl/9kVpY3

REAL TIME WEB-BASED MULTI-PARAMETER 
ENVIRONMENTAL MONITORING
NOISE, VIBRATION, DUST 
& WEATHER ON A SINGLE 
WEB-BASED PLATFORM

SIG ACOUSTIC  CAMERA
AT A PRICE THAT’S EASY TO JUSTIFY AND HARD TO RESIST!
• Small, light, portable and easy to use

• Powered from a standard USB socket (just plug into 
a laptop, no separate power supply required)

• Acoustic Camera, Spectrogram and FFT can be 
displayed simultaneously

• Images can be stored as mp4 files to share with 
team members/stakeholders

NL-52 the Heart of Rion’s  
Complete Solution for  

Measuring Environmental and  
Domestic Noise 
Full Support for BS 4142: 2014 Objective 
and Reference Methods

NL-52 the Heart of Rion’s 
Complete Solution for 

Measuring Environmental and 

NOW
AVAILABLE
FOR HIRE

A COMPLETE, LIGHTWEIGHT 
AND PROFESSIONAL BUILDING 
ACOUSTICS SOLUTION

NEW

0653
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