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Dear Member

LETTER FROM MILTON KEYNES 

the committee is meeting with Exec to 
look at our possible meeting strategy 
both for 2021 but for subsequent years 
as well. At the moment, all we know is 
that we will not be holding any attended 
events before 31st March 2021 at the 
earliest. However, we do have Acoustics 
2021 in the diary for October, to be held 
in Chester, Reproduced Sound 2021 in 
November in Bristol, and we are the hosts 
of Internoise 2022 in August that year, 
to be held in Glasgow. My predecessor, 
Barry Gibbs, is leading our work on that.

Members’ Forum meetings
The benefi ts of virtual meetings have not been lost on the 
Institute and the fortnightly IOA Members’ Forum meetings 
have continued during the last part of 2020 and will 
continue in 2021. These do enable members throughout 
the world to join us for conversation and to hear some 
latest news from the Institute and others. There is also the 
new regular feature of ‘Meet the…’ where I interview, very 
gently, members who look after various aspects of the 
Institute about what they do. So far, we have heard from 
the Chief Executive, the Vice-President Engineering, the 
chairs of Membership Committee and the Environmental 
Noise Group and one of our Council members. These 
sessions provide an opportunity for members to hear in 
more detail about the various activities in the Institute.

Early Careers Group
I am acutely aware that COVID has particularly 
adversely impacted some of our members. A particular 
sector that has been a� ected are our Early Careers 
members with a concern that their career development 
has stalled as a result of the pandemic. I am delighted 
therefore to tell you about the initiative being taken by 
our Early Careers Group under the leadership of Tom 
Galikowski who have surveyed their members to fi nd 
out what the Institute can do for them in these di�  cult 
times. A webinar was held at the end of November 
when the results of the survey were published and 
several excellent ideas were beginning to emerge.

Finally, you will see in this issue the write up of 
Acoustics 2020 (starting on page 30). If you use road 
tra�  c and rail tra�  c noise models in your work, do 
consider the request about contributing to one of the 
drafting panels that are being established to develop 
methods to replace CRTN and CRN on page 38.

In the meantime, I hope that you were able to enjoy 
some Christmas festivities with your friends and family 
and that you have a happy, peaceful and safe New Year.

I fi nished my last letter with this 
rather cryptic statement:

We are also liaising with the 
national Governments over 

various issues, including some 
of the acoustic related COVID 
requirements which have emerged, 
one of which, technically, leaves 
a lot to be desired. Hopefully by 
the time you read this, we might 
have been able to help sort out that 
particular situation.

I am glad to say that the acoustic 
related COVID requirements that 
were the cause of our concern have now been removed 
from the statute book. They related to regulations that 
applied to England and which came into e� ect at the 
end of September. I exchanged several emails with the 
relevant Government department over a period of about 
fi ve days immediately after the requirements came 
into force, explaining the issues and the nature of our 
concerns. Although I then heard no more, it has now 
subsequently transpired that about two weeks later, in 
mid-October, further regulations came into force which 
repealed the original requirements we felt were not 
technically robust. I’d like to think that our intervention 
helped with this successful outcome. In my view, one 
important role for the Institute is to keep an eye on such 
issues and to hold the legislature to account if we feel it 
necessary. (For more details on this, turn to page 24.)

COVID and conferences
COVID is, of course, still dominating our lives with 
each of us moving in and out of various degrees of 
lockdown. At the time of writing, one vaccine has now 
been approved for use which does mean that we might 
be able to look forward to a slightly more normal 2021. 
One of the impacts of COVID on the life of the Institute 
is that we have not been able to put on conferences 
in the traditional way. In November, however, we held 
Reproduced Sound 2020, which was our third virtual 
conference to have occurred since the fi rst lockdown. 
For this event, and as you might expect from the 
Electroacoustics Group, all the technology was prepared 
by the group without any external assistance. I dread to 
think how much time some of our members spent on that, 
but the result was very successful, with delegates joining 
us from around the world. My thanks go to Keith Holland, 
John Taylor, Paul Malpas, Ludo, Sebastian and Glenn 
for all their e� orts (and apologies to any others whom I 
should have named).

It is the Institute’s Meetings Committee who have the 
responsibility for looking after IOA conferences and 
meetings. They currently have the challenge of working 
out what we might be able to do next year and planning 
accordingly. Very sensibly, in the fi rst week of January, 
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Understandably, the 2021 conference 
programme is likely to be a� ected 
by the COVID-19 virus. We have not 
published details of any international 
events in this issue of Acoustics 
Bulletin, but will provide updates in 
future editions.

2021 conference 
programme

HEAR FOR TOMORROW

6th October 2021

Royal Academy of Music, London 
Organised by IOA and Hearing Conservation Association

ACOUSTICS 2021

11th-12th October 2021

Chester

REPRODUCED SOUND 2021

16th-18th November 2021

Bristol

Earlier in the year there were a number of phishing emails 
sent to companies who have advertised either in Acoustics 
Bulletin or Find a Supplier. Just before Christmas there were 
more malicious emails reported. We would like to reassure 
you that our database has not been compromised. What 
we believe the criminals are doing is looking to see which 
companies advertise through the IOA, thereby indicating 
a commercial relationship with the Institute. The criminals 
then check records at Companies House to get the name 
of the directors, and send an email to one of the directors 
supposedly from the IOA asking for account details.  

Please be aware and note we will never ask for your account 
details by email. 

If you receive a suspicious email from the IOA please check that 
the sender URL is the IOA.  

Finally, if you are unsure, phone us to confi rm whether the email 
is from our o�  ce (Tel +44 (0) 300 999 9675).
We have put a warning on our website so all members are made 
aware of this scam.
Allan Chesney
IOA Chief Executive

Phishing scam
warning
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The IOA Engineering Division is ready to support you to become one of 
almost 225,000 registrants that hold international professional recognition.

By Blane Judd BEng FCGI CEng FIET FCIBSE, Engineering Manager

just as dedicated to providing the 
necessary levels of support to assist 
members like you, through the 
process. The systems are working 
well even though we are still 
conducting some activities remotely. 
Special thanks go to Neil Ferguson, 
who continues to help us with the 
academic equivalence support. 
Through his help and guidance, we 
support a wide number of applicants 
who do not have exemplifying 
qualifi cations as laid down by the 
Engineering Council.

Our next round of interviews will 
be in the New Year and we have 
candidates working towards those 
interview dates. We hold a number 
of interview events through the 
year, depending on the number 
of candidates we have coming 
forward for registration. If you 
are interested in taking the next 
step to becoming a professionally 
registered engineer, contact us on 
acousticsengineering@ioa.org.uk
sending a copy of your CV and 
copies of certifi cates and transcripts 
of your qualifi cations. It is important 
that we have all of your further and 
higher education certifi cates, not 
just your highest attainment. 

Academic qualifi cations
The requirements for academic 
qualifi 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/certifi cate for IEng. Post-
1999 this changed and for CEng a 
master’s degree was required or an 
ordinary degree for IEng.

There are two routes: 
1. standard route if you have 
the appropriate EC-accredited 

qualifi cation (also referred to as 
an exemplifying qualifi cation) in 
acoustics; and the 
2. individual route, which requires 
further preparatory work from you 
before submitting evidence of 
your competence. 

Remember that we are here to 
help you get through the process 
and advice and support is o� ered to 
every candidate personally. 

For the individual route, the 
Institute accepts a number of 
courses in relevant subjects 
such as audio technology from 
certain academic centres, as 
being equivalent to accredited 
courses for the purposes of EC 
registration, without the need for 
further assessment.

The Institute recognises the 
IOA Diploma course and the 
several masters courses linked to 
it as providing evidence if you are 
looking to gain CEng registration. 
You could also o� er a PhD 
qualifi 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 qualifi cations to help you 
demonstrate you are working as a 
professional engineer in acoustics.

The election process is overseen 
by the Institute’s Engineering 
Division Committee, which is 
made up of volunteers from the 
membership, to whom we are 
extremely grateful. They represent 
the 300 or so members holding 
EC registration. They provide the 
essential peer review process 
that a�  rms that you are at the 
appropriate level for recognition as 
an Engineering Council Registered 
Professional Engineer. 

With the news of 
vaccines and 
inoculation in the 
media, let’s hope we 

are approaching whatever the new 
normal will be. For us here in the 
Engineering Division, there may be 
changes we have had to adopt 
during lockdown, which will remain 
in place going forward. Discussions 
will no doubt be had about 
continuing video interviews for 
professional registration for 
example. It has worked well and 
both interviewers and candidates 
have given positive feedback 
about the experience.

We will begin the process of 
introducing the new UK-SPEC 
version four in 2021. For the fi rst 
half of the year anyone who is 
looking to become registered, 
together with those who are already 
working on their submission will be 
encouraged to use UK-SPEC version 
three. From July onwards we will 
be suggesting that candidates 
work to version four, and we will 
be adjusting the paperwork and 
guidance documentation to refl ect 
that change. 

The Engineering Council is 
expecting us to have made the 
transition by December 2021 
and we are on track to meet that 
deadline. The changes in version 
four are relatively subtle and so it 
will make little di� erence in most 
cases. Since, on average, it takes 
six months to complete the process, 
July is considered to be a suitable 
start point for transition.

IOA support
Emma Lilliman continues to do a great 
job supporting candidates through 
the registration process. We are 
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Engineering Council 
successful candidates
The Engineering Council is the UK regulatory body for 
the engineering profession. It holds the International 
registers of Engineering Technicians (EngTech), 
Incorporated Engineers (IEng), Chartered Engineers (CEng) and Information 
and Communications Technology Technicians (ICTTech).

It also sets and maintains the 
internationally recognised 
standards of professional 
competence and ethics that 

govern the award and retention of 
these titles. This ensures that 
employers, government and wider 
society can have confi dence in the 
knowledge, experience and 
commitment of professionally 
registered engineers 
and technicians.

The IOA is pleased to announce 
that Edward Elbourne and Richard 
Muir have attained the standard 
required for admission to the national 
register at Chartered Engineer level.

Edward Elbourne CEng

from Newcastle Polytechnic and an 
MSc in environmental acoustics from 
South Bank University. Prior to joining 
Sandy Brown, Richard spent part of 
his career working overseas as an 
acoustics consultant in New York, 
Australia, and Hong Kong which gave 
him a broader international view of 
the acoustics industry.  

Recently awarded CEng Richard 
said: “Blane Judd, IOA Engineering 
Manager, was invited to give a talk 
to Sandy Brown about professional 
registration. I asked him how we could 
best support our sta�  in the process.  
Blane said, ‘lead by example’ and I 
committed there and then to apply for 
the CEng qualifi cation process. I spent 
a lot of time going through my archive 
of reports and realised that I hadn’t 
given myself enough credit for my 
35 years of professional experience; 
CEng was a way of recognising 
this experience.       

“I really enjoyed the time spent 
preparing my report for the PRI and 
refl ecting on my time in the industry 
and the wealth of projects I have 
had the good fortune to be involved 
in. I chose a few key projects as 
examples, together with examples of 
business and fi nancial management 
to demonstrate the various 
competencies required. The process 
prompted me to further question my 
commitment to sustainable design in 
acoustics and rea�  rm its importance. 
The interview conducted over Zoom 
due to the COVID lockdown was 
friendly and informal. I feel the 
Chartered Engineer qualifi cation 
compliments my experience and 
having been through the process, 
now feel able to mentor, support and 
encourage my colleagues towards 
their own professional registration.” 

 “In December 2019 I reviewed my 
CPD records and recognised that I’d 
gained su�  cient experience to apply 
for chartership. I got in touch with 
Emma and Blane at the IOA to initiate 
the process, and when lockdown 
started in March 2020, this was the 
perfect opportunity to focus on writing 
my professional review interview 
(PRI) report. At fi rst this seemed like 
a daunting task, but with good CPD 
records I found plenty to write about. 
In fact, the process was enjoyable 
because it was an opportunity to 
refl ect in detail on my development 
as an engineer and the experience 
I’ve gained over the past decade.

 “My interview in October 2020 
was via Zoom. Blane started 
by introducing me to the two 
interviewers, and they then spent an 
hour asking me about aspects of the 
report. Whilst the format was quite 
formal the interviewers were friendly, 
the discussion was genial and the 
hour passed very quickly.”

Richard Muir CEng

Ed graduated from Warwick 
University with an MEng in systems 
engineering in 2008, and following an 
MSc in audio acoustics from Salford 
University, he joined Arup’s acoustics 
and venues team in 2010. Based in 
London, he leads building acoustics 
and performing arts projects.

Talking about the CEng 
qualifi cation process, Ed said: “I’m 
honoured to have been awarded 
chartership and grateful to the IOA 
for their support in the process. 
Chartership is an important 
recognition that I have met a level of 
experience and rigour as an engineer.

For the past 18 years, Richard has 
been a partner at Sandy Brown 
based in London working on building 
and environmental acoustics projects 
in the UK and abroad. Richard has 
worked as an acoustics consultant 
since graduating in 1985 and has 
a BSc in mechanical engineering 

Left:
Edward Elbourne 
CEng

Right:
Richard Muir CEng
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Approved membership applications
The Membership Committee reviewed 49 application forms on
29th October 2020 by the online system. Thirty-four have recently been 
approved by the Council following the recommendations of the Membership 
Committee. Of the total, 14 were new members, fi ve were IOA Diploma 
students, one was re-instated and we have one new sponsor, the remaining 
14 had upgraded their membership.

MIOA
James Arnold
Nikhil Banda
Jamie Barratt-Gibson
Simon Brown
Kyriacos Demetriou
Francis Goodall
Belinda Grattan
Timothy He� ernon
Axel Montes de Oca
Matthew Naylor
Josie Nixon
Jacob Povall
Matthew Richards

AMIOA
James Ambrose
Ali Aurangzeb
Sarath Dasan
Ullas Edayillam Karicherry
Stuart Goodbun
Alastair Grieves
Jack Holmes
Piotr Jaszczynski
Richard Jovic
Paula Menin
Enis Murat Cakir
Jago O’Sullivan
Jonathan Phillips
Seena Sajeev
Timothy Walton
Michael Welsh

Tech IOA
Ayan Booyens
Adam Freeman
David Kendal
Avtandil  Kraveishvili

A�  liate
Raman Sharma

New member list.indd   10New member list.indd   10 22/12/2020   13:1022/12/2020   13:10
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By Professor K Attenborough, HonFIOA (IOA Education Manager)

The Institute of Acoustics 
Diploma results 2020

INSTITUTE AFFAIRS

P14

The 2019/2020 
presentation of the IOA 
Diploma in Acoustics and 
Noise Control was 

centre-based at four institutions; 
(Derby University, Leeds Beckett 
University, Southampton Solent 
University and London South 
Bank University) and delivered as 
tutored distance learning (DL) 
through four centres; (Milton 
Keynes, Trinity College Dublin, 
Bristol and Edinburgh           
Napier University).

The Covid-19 pandemic made 
it impossible to hold written 
examinations at centres in 2020. 
Consequently, at relatively short 
notice, arrangements were made 
for examinations to be downloaded 
‘at home’ and for the written 
answers to be scanned and 
submitted online within four days 
(one candidate mailed answers 
within this period). This made the 
examinations essentially ‘open 
book’ with the result that fewer 
candidates have failed than has 
been typical. 

Another consequence of the 
pandemic was that several 
candidates had to change their 
project topics and methods. 
Although considerable latitude was 
given to these candidates in terms 
of project content and the deadline 
for submission of the fi nal report, 
11 candidates have been forced to 
defer their projects until 2021.

There were 114 candidates 
(including fi ve resits) for the 
General Principles of Acoustics 
(GPA) Module examination in 2020. 
This is well below the peak of     
216 candidates who registered for 
GPA in 2006. 

There were 14 candidates 
for examinations in Regulation 
and Assessment of Noise (RAN),          
69 for Noise and Vibration Control 

Engineering (NVCE), 92 for 
Building Acoustics (BA) and 58 for 
Environmental Noise Measurement, 
Prediction and Control (EN). 

Of the 112 candidates registered 
for the Project Module, 15 are listed 
as having failed in the table of 
results, but, as mentioned earlier, 
these include 11 who have deferred 
as a result of the pandemic. 

As in previous years, a merit 
threshold of 70% was applied 
to the written GPA paper and 
the confl ated GPA mark. The 
examination scripts of candidates 
satisfying the confl ated mark 
threshold, but gaining between 
68% and 72% 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 satisfi ed, a merit 
was not awarded if a coursework 
assignment mark was carried over 
from a previous year.

A criterion based on the means 
and standard deviations from 
the previous eight years was 
used again to decide whether to 
moderate examination marks for 
the specialist modules. Probably as 
a consequence of its ‘open book’ 
nature this year, the EN examination 
marks were comparatively high. On 
the other hand, the EN assignment 
turned out to be much too long so 
the mean mark achieved for the 
EN assignment was signifi cantly 
less than the mean marks obtained 
for the other specialist module 
assignments. Account was taken of 
these abnormalities at moderation. 
To obtain a merit grade on the 
specialist modules, candidates 
were required to have a confl ated 
mark and written examination 
marks of at least 70%. No merit 
was awarded if it depended on a 
deferred score. 

GPA coursework assignment 
topics were:
1. estimating sound levels from 
large sources; and 
2. airborne ultrasound. 
They resulted in mean marks of 71% 
and 74% respectively.
The specialist module coursework 
topics this year included the health 
impact of listening to loud music 
through earphones or headphones 
(NVCE), ventilation noise (BA), sleep 
disturbance (RAN) and railway 
noise (EN). 
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 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.
12 exceptional candidates have 
obtained fi ve merits. The prize for 
best overall diploma performance 
(based on gaining the highest 
overall marks for GPA, EN, NVCE 
and merits for the project and 
laboratory modules), is to be 
awarded to Robert Jinks (University 
of Derby). 
Letters o� ering congratulations on 
achieving fi ve merits also, have 
been sent to:
• Toufi c Attieh (DL Milton Keynes);
• Vaishnav Balaji (DL Milton Keynes);
• John Cullen (DL Dublin);
• Christopher Du�  ll (DL Bristol);
• Justin Haves (DL Milton Keynes); 
•  Daniel Hawe
 (London South Bank University);
•  Rory Hendrick
 (London South Bank University);
• Ian Hooton (University of Derby);
• Ben Phipps (University of Derby);
•  Alexander Stronach
 (DL Milton Keynes); and
• Lucy Withers (University of Derby).
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Total cloud based 
monitoring solutions

• Cloud based data analysis and display
• Class 1 noise measurement
• Tri-axial vibration measurement
• Dust including PM10, PM2.5, PM 1 & TSP
• PPV peak particle velocity
• VDV vibration dose value
• FFT dominant frequency calculation
• Advanced triggers and alarms

Noise. Dust. Vibration

For further information and a demonstration call us 
now 01234 639551 or email us sales@svantek.co.uk

SvanNET is the latest web portal that supports multi-
point connection for all Svantek monitoring stations for 
noise, vibration and dust. The web user interface is easy 
to use and intuitive to operate and allows maximum 
fl exibility for on-line and off-line reporting.
 
Svantek monitoring stations are 
designed and built to work in the 
rigours of a construction site. They use 
military standard connectors and have 
communication options to fi t with the 
most remote site. 
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INSTITUTE AFFAIRS

Special commendation letters, 
o� ering congratulations on achieving 
four merits, have been sent to: 
•  Emma Aspinall
 (University of Derby);
• Jim Candlin (University of Derby);
•  William Champ
 (University of Derby);
•  Simon Peter Erskine
 (DL Milton Keynes);
• Ti� any Geara (DL Milton Keynes);
•  Mark Hebblethwaite
 (University of Derby);
•  Jack Hopper
 (Leeds Beckett University);
• Elliot Hurst (DL Milton Keynes);
• Hannah Mills (DL Milton Keynes);
• Robert Moores (DL Bristol);
• Nathan Parker (DL Milton Keynes);
• Stjohn Peters (DL Bristol);
• Finnbarr Sedas (DL Dublin); and
• Phil Softley (Solent University).

John Cullen will be receiving the 
prize for the best overall diploma 
performance by an Irish student. 

Paul-George H Roberts has been 
awarded the 2018-19 ANC prize for 
his project on the sound propagation 
from lightwells.

This report is an opportunity to 
welcome Ian Matthews and Matthieu 
Folzan to the tutoring team, together 
with Tim Britton, Eleanor Girdziusz, 
Matthew Cassidy and James Hill as 
new examiners. 

I am grateful to all examiners 
and tutors for their cooperation and 
contributions in this di�  cult year. 
In addition to Richard Collman and 
Latha Vasudevan who again have 
been a great help, special thanks go 
to David Trew and Anthony Hayes 
for their help with tutoring the
MK DL candidates. 

Thanks also to the splendid new 
recruits, Helen Davies and Caitlin 
Jesney as Education O�  cer and 
Education Assistant respectively, 
for their contributions during the 
2019/2020 presentation year of 
the diploma.

IOA DIPLOMA RESULTS CHART FOR 2019/20

Centre Name GPA Labs BA NVCE RA EN Project

Distance Learning (Bristol) Merit 6 2 N/A N/A N/A N/A 2

Pass 1 4 N/A N/A N/A N/A 7

Fail 0 0 N/A N/A N/A N/A 0

Distance Learning (Edinburgh) Merit 3 0 3 4 1 3 0

Pass 5 10 4 3 1 2 6

Fail 2 0 0 0 0 0 5

Distance Learning (Milton Keynes) Merit 16 10 16 10 3 10 8

Pass 13 22 16 15 3 5 20

Fail 5 2 1 0 1 2 4

Distance Learning (Dublin) Merit 6 3 5 2 N/A 1 3

Pass 2 6 3 2 N/A 4 4

Fail 1 0 0 1 N/A 1 2

Leeds Beckett University Merit 5 0 4 1 0 4 2

Pass 6 10 5 1 2 6 7

Fail 2 0 0 0 0 0 3

London South Bank University Merit 6 2 6 9 N/A N/A 5

Pass 9 13 10 6 N/A N/A 9

Fail 0 0 0 0 N/A N/A 1

Solent University Merit 3 1 3 2 N/A 0 2

Pass 2 4 3 1 N/A 2 3

Fail 0 0 0 0 N/A 0 0

University of Derby Merit 13 6 3 6 2 10 8

Pass 7 15 9 5 1 8 11

Fail 1 1 1 1 0 0 0

TOTALS Merit 58 23 40 34 6 28 30

Pass 45 84 50 33 7 27 67

Fail 11 3 2 2 1 3 15
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PROJECT TITLES 2020
University of Derby
•  Attenuation through an open 

window: an analysis of the 
attenuation against opening size.

•  Ball impact noise and the e� ect 
of perimeter and goal backboard 
material within artifi cial 
grass pitches.

•  A review of the e� ectiveness 
of acoustic screens and other 
treatments in adding acoustic 
comfort within open plan o�  ces.

•  An assessment of noise 
generated through di� erent uses 
of artifi cially-surfaced football 
and hockey pitches.

•  A literature review on the 
e� ects of interior train carriage 
noise exposure. 

•  An investigation into the accuracy 
of Cadna-A as a tool in the 
prediction of road tra�  c noise.

•  Open plan o�  ces: design, control 
and mitigation.

•  Comparing methods of 
assessing the noise impact of 
clay pigeon shooting on nearby 
sensitive receptors.

•  Noise impact of an artifi cial grass 
pitch (AGP).

• I nvestigation into the implications 
of the weaknesses in terms of 
acoustic performance of a gas 
turbine test cell personnel door.

•  An investigation into the acoustic 
nature of impact sound created 
by a range of golf clubs/
golf balls.

•  An investigation into the impact 
of forced-air heating system 
nuisance noise in a public place 
of worship.

•  Investigation into literature to 
evaluate the noise impact of 
drones and sUAVs.

•  An investigation into the 
environmental noise impact 
from Shisha premises and 
its guidelines.

•  Noise assessment strategy for 
doggy daycare centres.

•  Review of methods used for the 
identifi cation and assessment of 
tranquillity and their application 
to UK policy.

•  The use of BS4142 and 
the consideration of low 
frequency noise.

•  Critical review of environmental 
noise management at outdoor 
music events.

•  An investigation into the impact 
of motorcycle vibrations on the 
human body.

Leeds Beckett University
•  The noise impact of converting 

all internal combustion engine 
cars to electric cars on the UK 
urban environment.

•  An investigation into the use of 
di� erent road tra�  c measurements 
and their interpretation of the noise 
impact on a proposed block of fl ats 
along Carr Lane in York.

•  O�  ce acoustics  –  a critique of 
Selby District Council’s customer 
contact centre.

•  Acoustic properties of a primary 
school classroom.

•  Can genetic algorithms be used 
as a practical design tool in 
architectural acoustics?

•  The e� ectiveness of household 
objects at amplifying sound from 
a smartphone speaker.

•  An acoustical analysis of an 
amplifi ed music venue.

•  Review of BS EN 61252:1997+A2:2017.
•  BS5228-1:2009 – An ‘absolute’ 

nightmare?

London South Bank University
•  An investigation into output level 

di� erences between over-ear and 
in-ear communications systems.

•  Investigating UK exhaust noise 
legislations and methodology.

•  Noise impact from motor sport at 
Lydden Hill race circuit.

•  Meeting airborne sound insulation 
criteria in a secondary school 
music facility with box-in-box 
construction design.

•  Comparison between using 
a cabinet loudspeaker and a 
polyhedron loudspeaker for 
sound insulation testing.

•  Validation study of Sabine, 
Eyring and acoustic simulation 
programme reverberation time 
prediction methodologies.

•  Why undesirable weather 
conditions should be considered 
when designing high-rise 
residential buildings in the UK.

•  An investigation into the vibration 
characteristics of fi bre reinforced 
concrete composite

•  Noise exposure levels in vehicles, 
are cars auraly safe?

•  Assessing the noise escape 
from Carrow Road stadium 
during football matches and 
music concerts and investigating 
suitable noise control measures.

•  An assessment of an o�  ce 
meeting room in providing speech 
intelligibility: case study of the 
London Borough of Southwark. 

•  Assessment of government-
imposed lockdown on 
environmental noise levels 
in England.

•  STI – Speech intelligibility in open 
plan o�  ces  –  how does the 
trend for modern open plan a� ect 
speech intelligibility and speech 
privacy, and what can be done to 
improve intelligibility and privacy 
when needed.

•  What e� ect does the sound 
absorption class of an acoustic 
product have on the required 
area and cost?

Southampton Solent University
•  Applications and limitations of 

modelling the sound reduction 
index of composite acoustic panel 
partitions using INSUL 9.0.

•  A practical investigation of three 
di� erent methods for measuring 
nuisance low frequency noise.

•  Suitability and shelf life 
of class and ship specifi c 
noise assessments.

•  A comparison of pass-by noise 
emitted by steady speed battery 
electric vehicles and internal 
combustion engine vehicles.

•  Can a BS4142 style impact 
assessment of a condenser unit 
be accurately conducted with no 
acoustic measurements? 

Distance Learning (Milton Keynes)
•  A review guide: essential acoustical 

parameters and solutions for DIY 
home studio design.

•  Prediction versus measurement 
of acoustical descriptors for 
open plan o�  ce before and after 
acoustic treatment.

•  Assessing the e� ect of Covid-19 
on the soundscape of Melbourne.

•  A comparison between measured 
and calculated reverberation 
times of a critical listening 
room and practical remedial 
acoustic treatment options for 
these spaces.

•  Considering the impact of noise 
from construction sites on the 
smart working model.

•  Far fi eld validation of aircraft 
engine ground runs.

•  An investigation into the ideal 
subwoofer positioning at Soul 
Church, Norwich.

•  An investigation into statutory 
noise nuisance and the viability 
of a clay pigeon shoot on 
farmland, under permitted 
development rights. P16
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•  Acoustic design of an 
audiometric cabin.

•  Comparison of the attenuation of 
di� erent fl oating fl oor constructions 
when impacted by a mass.

•  A hand-arm vibration (HAV) 
assessment of a council’s 
greenspaces team’s equipment.

•  Determine under what conditions 
can a box loudspeaker be used 
instead of an omnidirectional 
loudspeaker for airborne sound 
insulation testing while still 
meeting the requirements of 
ISO140 and/or ISO16283.

•  Outdoor chiller noise; 
investigating a complaint.

•  Classroom acoustics: an 
evaluation of acoustic quality 
(insulation performance) 
of IEK Delta vocational 
school classrooms.

•  Sound transmission loss 
verifi cation of an operable wall.

•  Investigation into subjective noise 
and vibration complaint.

•  Calculation of a more 
representative ambient noise 
level as a result of numerous 
naturally occurring exceedances 
(in the absence of construction 
works) between 22:00-07:00 
hrs at a construction site in 
central London. 

•  A quantitative scoping report 
into the accuracy of the HSE 
+4 dB real world factor as utilised 
within the control of noise at 
work regulation (2005) when 
passive hearing protection is 
used in conjunction with personal 
protective equipment.

•  The design, build and testing of a 
small noise enclosure.

•  Dynamic compensation 
convolution for MEMS 
microphones in professional 
sound level meters.

•  The suitability of BS 5228-
1:2009 to predict noise from 
construction sites.

•  The drone that drones make! An 
investigation into aerial delivery 
drones and the most appropriate 
way to measure the potential 
sound impact in the community.

•  An investigation into the most 
e� ective methods of predicting 
reverberation time in small and 
large spaces.

•  An investigation into the human 
perception to road tra�  c noise 
using A-weighting and loudness.

•  Acoustic performance of a pod 
within an open plan o�  ce.

•  An investigation of tra�  c noise 
reduction using periodically 
spaced rectangular roughness: a 
computational study.

•  Analysis and proposal of acoustic 
treatment for a basement home/
project studio.

•  Reduction of tra�  c noise due 
to vegetation.

Distance Learning (Bristol)
•  A performance related 

comparison of the airborne wall 
sound insulation criteria across 
four European countries.

•  Analysis of the acoustic 
properties of a small music studio.

•  An assessment speech 
recognition in a lecture theatre vs. 
that of di� erent automatic lecture 
recording techniques.

•  Investigation into whether the 
static speaker façade test method 
is appropriate to predict internal 
levels for a vehicle pass by and 
therefore determine its likeliness 
for disturbance.

•  Fan power level  –  prediction 
against measured.

•  An Investigation using computer 
modelling into the e� ect of 
occupancy on the acoustics of a 
university lecture theatre.

•  An investigation into the 
impact sound reduction of 
plasterboard partitions.

•  A safe, cost e� ective 
methodology for mapping 
invasive crayfi sh habitat using 
acoustic imaging.

•  An investigation of the sound 
emissions from a domestic 
kitchen extractor fan, and the 
noise annoyance caused.

Distance Learning (Edinburgh)
•  The di� erence between values 

generated in geometrical 
modelling software, CATT-
Acoustic, and in-situ 
measurements for the ISO 3382-3 
parameters D2,s and Lp,A,S,4m 
within open plan o�  ces.

•  Acoustic treatment for Thomas 
Coats Memorial Baptist Church.

•  An evaluation of the validity 
of the calculation of road 
tra�  c noise (CRTN) shortened 
measurement method.

•  Unmanned aerial vehicle 
noise pollution.

•  Comparison of speech 
transmission index prediction 
methods in sports halls.

•  Investigation into recreational 
noise exposure and its risks to 
developing NIHL.

Distance Learning (Dublin)
•  Noise exposure from recreational 

fi rearm use.
•  Sound absorption in a garage 

space for audio recording.
•  Optimisation of room 

reverberation in an open plan 
o�  ce using wall absorption.

•  Evaluation of the need and 
e� ectiveness of roadside noise 
mitigation measures.

•  Industrial noise in Ireland – data 
centre regulation, energy demand 
and noise impact.

•  Sound insulation testing on 
di� erent materials in detached 
dwellings and comparing sound 
insulation standards around 
the world.

•  The suitability of churches for 
use as contemporary music 
performance spaces.
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DIPLOMA AWARDED 2020
Distance Learning Bristol
Curtis J
Du�  ll C
Elvidge D
Hunter M
Morgan G
Nickolls L
Peters S
Moores R
Stubbs E

Distance Learning Dublin
Cullen J
Kelly M
Maher L
McClung K
McKenna C
Nelligan J
O’Sullivan J
Sedas F

Distance Learning Edinburgh
Chatto E
Forsyth C
Massie G
McLean C
McLean S
Savory S

Distance Learning Milton Keynes
Assafi ri I
Attieh T
Balaji V
Broom M
Cakir E
Charlton A
Ciarla F
Dasan S
Davies S
Erskine P
Forsyth D
Geara T
Goodbun S
Hall D
Haves J
Hurst E
Jaszczynski P
Jhaveri U
Karasoulas M
Karicherry E
Karpouzas G
Mahmoud H
Mann K
León Martin L M
Mills H
Moore G
Oatley J
Parker N
Rehill S
Reyland S
Sloan S
Smith C
Stronach A

Leeds Beckett University
Craig Z
Elms N
Hoare B
Hodson I
Hopper J
Je� erson S
Lodge P
Mosley J
Pitt T
Swallow T
Sweeney K
Watkin T
Wendl M A

London South Bank University
Allen J
Anderson E
Colquhoun Flannery L
Fort M
Fryer D
Hawe D
Hawkins C
Hendrick R
Lowe W
Miles A
Osewa T T K
Quinn A
Richardson P
Wilson S

Solent University
Baldwin K
Hodge M
McMorran H
Softley P
Turner J

University of Derby
Ankers L
Aspinall E
Biza P
Brookes Z
Candlin J
Champ W
Delaney L
Gri�  ths H
Guest J
Hallam K
Hebblethwaite M
Hooton I
Iannicelli C J
Jinks R
Mitchell S
Nwokolo K
Phipps B
Smith M
Turner J L
Wilkinson G
Withers L

IOA CERTIFICATE RESULTS 
FOR 2020
During the 2020 pandemic some 
centres were not able to o� er the 
certifi cate courses. Other centres 
adjusted to the Covid-19 restrictions 
simply by limiting numbers. 
Nevertheless, only three centres 
ran CCWNRA and four centres ran 
CCENM (before Covid-19 restrictions 
started). As well as limiting numbers, 
Solent experimented with ‘hybrid’ 
delivery of CCBAM and CCENM. 
This involved three days of ‘theory’ 
online with practical assessment and 
examination over a further two days 
on site. 

In 2021 most centres are planning to 
run their certifi cate courses either as 
normal or with more ‘hybrid’ delivery.

LIST OF SUCCESSFUL 
CANDIDATES:
CERTIFICATE:
Workplace Noise Risk Assessment
Exam date: 6 March 2020

Leeds Beckett University 
Boothman P
Donkin G
Kerrigan R
Roberts A
Tisdale W

Shorcontrol Safety Ltd 
Brett E
Doherty G
Douglas I
Madden C
McDonnell G

CERTIFICATE:
Building Acoustics Measurements 
Exam date: 11 September 2020

Solent University
Broom I
Cable P
Chand G
Hunt A
Szeliga T

CERTIFICATE:
Workplace Noise Risk Assessment
Exam date: 2 October 2020

Make UK
Ra� an J
Williams J
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CERTIFICATE:
Environmental Noise Measurement 
Exam date: 9 October 2020

Liverpool University
Ahmadi S
Barnes J
Forbes J
Harrison P
Haves J
Horwich A
Hurst E
Orebowale P
Stocks C

Shorcontrol Safety Ltd
Austin F
Balfe M
Donovan C
Doyle R
Kealy M
Mulligan C
O Hogain M
Plunkett I
Pniewczuk K
Saunders R

Solent University
Bal H
Brown E
Flint O
Foy A
Hamatui N
Harington A
Hodgson W
Hunt A
Livett S
Mackay A
McNicholas L
Power D
Ridley L

Ulster Environmental
Halleron E
Liggett R
McNulty B
Mitchell U
O Neill B

CERTIFICATE:
Management of Occupational 
Exposure to Hand-arm Vibration 
Exam date: 23 October 2020

Institute of Naval Medicine
Atkins D
Dickson K
Evans M
James A
Pritchard S
Tuach M 
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ANC

For the past eight years the ANC has held its awards to 
promote and recognise excellence among UK   
acoustic consultants. 

In line with COVID-19 restrictions this year, the 
awards were held in a virtual format to showcase the skills of 
members across four categories. A distinguished panel of judges 
comprising academics, professionals and representatives from 
the sponsor companies scrutinised the entries.

Paul Shields, Chair of ANC, said: “This was an awards’ event 
like no other for the ANC, but the online approach worked well.

“We were able to see examples of the unique skills of our 
acoustic, noise and vibration professionals, through video and 
written case studies, which gave a great deal of depth to the 
content of the event.”

The 2020 ANC awards results
Environmental category, sponsored by 
ANV Measurement Systems
Commended  –  Arup Acoustics for HS2 West Ruislip
Highly commended  –  Miller Goodall for 13 Dalton Square 
Winner  –  Hoare Lea for Ground Run Enclosure at 
Cambridge Airport

Vibration Prediction & Control category, sponsored by 
CMS Danskin
Commended  –  Adrian James Acoustics for Vibration Impact on Bugs 
Winner  –  WSP for their work at Hanover Square 

Innovation category, sponsored by Mason UK (the judges 
recognised all entrants as deserving an innovation award in 
this category)
Atkins & Jacobs for Roadside Vehicle Noise Measurement 
Apex Acoustics for Acoustic Performance EvaluAtion 
through Listening 
WSP again for their work at Hanover Square

Building Acoustics category, sponsored by Acoustics 1
Commended  –  Cole Jarman for the Courtyard Project
Highly Commended  –  AECOM for the English National Ballet 
Winner  –  Hoare Lea & RBA Acoustics for Lafayette 4 
Pancras Square

The Smaller Consultancies award 
Winner  –  Hayes McKenzie for 25 Clifton Road 
The full ANC Awards 2020 event show, and separate fi ve-minute 
video presentations of each of the fi nalists’ entries, can be found 
at https://www.association-of-noise-consultants.co.uk/anc-
awards-2020-results/ 

Acoustic consultancy professionals 
gathered online to see examples of 
innovation from across the sector in 
the Association of Noise Consultants 
annual awards programme.

Acoustic innovation 
showcased at trade 
body event

ANC Acoustic 
Awards 2020 

The awards showcased the skills of members 
across four categories, with a distinguished 
panel of judges - comprising of academics and 
professionals, as well as representatives from 
the sponsor companies - scrutinising the entries.

In line with Covid-19 restrictions, the ANC’s 
Acoustic Awards were held in a virtual format.

The results of the ANC Awards 2020

ENVIRONMENTAL CATEGORY
Sponsored by ANV Measurement Systems
Winner: Hoare Lea, Ground Run Enclosure at 

Cambridge Airport
Highly Commended: Miller Goodall, 13 Dalton 

Square
Commended: Arup Acoustics, HS2 West Ruislip

VIBRATION PREDICTION & CONTROL 
Sponsored by CMS Danskin
Winner: WSP, Hanover Square

Commended: Adrian James Acoustics, Vibration 
Impact on Bugs 

INNOVATION CATEGORY
 sponsored by Mason UK

All shortlisted entrants received an innovation 
award: Atkins & Jacobs for Roadside Vehicle 

Noise Measurement, Apex Acoustics for Acoustic 
Performance EvaluAtion through Listening and 
WSP again for their work at Hanover Square.   

BUILDING ACOUSTICS CATEGORY
Sponsored by Acoustics 1

Winner: Hoare Lea & RBA Acoustics, Lafayette 4 
Pancras Square

Highly Commended: AECOM, English National 
Ballet

Commended: Cole Jarman, Courtyard Project

THE SMALLER CONSULTANCIES AWARD 
Winner: Hayes McKenzie for 25 Clifton Road

 

The full ANC Awards 2020 event show, and 
separate five minute video presentations of 
each of the finalists’ entries, can be found at 

bit.ly/ANCAwards2020
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CLICK HERE FOR MORE

Introduction

This year is the International Year of Sound – so there’s no better time to start learning more about 

it! 

Sometimes too much noise can mean you might not sleep, you might hold your ears when you pass 

noisy machinery – you might love the sound of nature.

Despite the impact it can have – good and not so good - we don’t always think about sound 

perhaps as much as we should.

Managing noise is important – and a new generation of students are needed with the scientific and 

engineering expertise to help address the issue.

In this guide you can take your first steps to learn more about sound – and find out how it can unlock 

an interesting career choice for your future.

So, why is sound so important?

Sound is important because it affects every 

element of our lives in some way or 

another, without us even thinking about it!

Click on the screens to watch some videos 

of sound in action… 

Now you’ve learnt more about this interesting 

subject that nobody seems to talk about, why not 

consider a career in it? 

Because acoustics affects so many different 

aspects of everyday life, that means that there 

are so many different fields and areas for you to 

explore as a career. Whatever your job in 

acoustics, it’s bound to throw up a variety of 

interesting challenges.

Don’t believe us?  Why not listen to what the 

professionals have to say…

Where can an interest in acoustics take you?

CLICK FOR A FULL 
PLAYLIST OF 

HOME ACTIVITIES 
FROM ISVR

Physical Science
Middle & High School Lesson Plans
SOME SUBJECTS COVERED:
● Sound and Music
● Wave Basics
● Anatomy of a Wave
● Tuning Fork Discovery
● The Doppler Effect
● Sound Measures
● How Loud is too Loud?

CLICK HERE FOR WEBSITE

Physics 

Middle & High School Lesson Plans
SOME SUBJECTS COVERED:
● Anatomy of a Wave
● Investigating How Music is Made
● Traveling and Standing Waves
● Speed of Sound Questions
● Intensity and Intensity Level
● Waves and Harmonics
● Perception

Elementary
Middle & High School Lesson Plans
SOME SUBJECTS COVERED:
● Good Vibrations
● Loud Sounds Bookmarks
● Loud Sounds Coloring Sheets
● Activities 

○ Speed of Sound
○ Fish Finding Game
○ Sound not Sight
○ 3D Location
○ How Dolphins use Sound

○ 3D Location
○ How Dolphins use Sound

WHAT IS AN APPRENTICESHIP?

An apprenticeship is a real job, with real experience, a salary and most importantly a chance to train while you work. You are treated like anyone else in an employer’s organisation.

Key to this approach is complementary experience and education, enabling apprentices to put into practice what they learn and, in turn, learn from their experiences.
The Trailblazer Group, formed of representatives from industry, have taken care to establish an apprenticeship standard that seeks to include the vast array of different professional streams included in acoustics. 

The standard and subsequent assessment plan, developed in conjunction with the IOA, aims to establish a course which will form a robust foundation for apprentices to apply acoustic principles to their day-to-day work.

WHAT’S IN IT FOR YOU?

The apprenticeship will provide formal training and experience, culminating in the award of a qualification to take the apprentice forward to a formal degree, degree apprenticeship or other alternative employer based training routes. 

The apprentice will also have the opportunity to apply for TechIOA status with the Institute of Acoustics and EngTech accreditation with the Engineering Council. Above all, the apprentice will have compiled a portfolio of actual experience in the acoustics industry, valuable for both them and their employer.

CLICK HERE FOR MORE INFO ON THE APPRENTICESHIP

Here are a few examples of lesson plans from an excellent American resource, the Acoustical Society of America (ASA) 

Middle & High School Lesson PlansMiddle & High School Lesson Plans

Middle & High School Lesson Plans

YOU?

The apprentice will also have the opportunity to apply for TechIOA status with the Institute of Acoustics and EngTech accreditation with the Engineering Council. Above all, the apprentice will have compiled a portfolio of actual experience in the acoustics industry, valuable for 

CLICK ON THE SCREEN TO VIEW 

A VIDEO ABOUT A CAREER 

WITHIN ACOUSTICS

Here are just a few of the resources we would highly recommend using if you’re interesting in looking into how acoustics works...

LESSON 
STARTERS

ACOUSTIC
DEMOS

As part of the International Year of Sound, an International Competition for students 

of Primary, Middle and Secondary Schools from all over the world has been created. 

The IOA will be running a school competition 

for the International Year of Sound, please 

keep eyes on social media in coming weeks 

to find out more. @IOAUK

Click here for the website.

– so there’s no better time to start learning more about 

Sometimes too much noise can mean you might not sleep, you might hold your ears when you pass 

Managing noise is important – and a new generation of students are needed with the scientific and 

In this guide you can take your first steps to learn more about sound – and find out how it can unlock 

CLICK FOR A FULL 
PLAYLIST OF 

HOME ACTIVITIES 
FROM ISVR

Managing noise is an 
important, but often under 
considered option. For the 
future well-being of society,
a new generation of students 
is needed with expertise in 
science and engineering to 
help address future issues. Click the images below to watch their interviews.

My career in acoustics has taken me to places I 
wouldn’t have been to 

otherwise.

The possibilities within 
acoustics are endless 
and that’s why I love it.

STEM Ambassador

Student

There are lots of opportunities for acoustic graduates to develop their 
expertise.

Consultant

The number of acoustic 
graduates going 
straight into jobs is 
extremely high.

Lecturer

C
lick for the A

N
C

’s career guide...

Click the images below to watch their interviews.

HEAR FROM THE PROFESSIONALS...

C
lick for the IO

A
’s career g

uid
e...

The speed of sound is around 767 miles per hour
Sound travels four times faster through water than through airThe scientific study of sound waves is known as acousticsOur eardrums vibrate in a similar way to the original source of the vibration

1

2

3

4

INSTITUTE AFFAIRS

By Matthew Muirhead and Vicky Stewart

IOA STEM committee members, Matthew Muirhead and Vicky Stewart, report 
on the success of the virtual Crawley STEMfest and look forward to the 
year ahead.

IOA STEM activity

In 2020, the IOA was a sponsor 
at Crawley STEMfest, a virtual
careers fair for kids. The fair ran
from 11th November until

2nd December and included 
workshops, a virtual careers fair, 
and fun activities using videos
made by STEM volunteers.

 On behalf of the IOA STEM 
Committee, Matt Muirhead from 
AECOM and Vicky Stewart from Atkins, 
worked together to collate engaging 
content for the IOA elements of the 
fair. Where possible, the STEM stand 
made the most of the existing IOA 
videos, including the parliamentary 
video and careers video (https://
player.vimeo.com/video/394140051 
and https://youtu.be/abYZX377ZLs ) 
and worked with the ANC to update 
the joint home-schooling document 
(https://tinyurl.com/yx8tmbwz) 
specifi cally for the event.

The video from SRL on        
structure-borne noise (https://tinyurl.
com/yyew8oy8), which won the ANC 
STEM Challenge at the John Connell 
Awards in 2019, was also added to the 
site as a workshop, along with a 
worksheet that was created just for the 
event by Huelwen Peters from SRL.

 In addition to this, Matt and Vicky 
found some amazing volunteers, 
covering the range of careers in 
acoustics, and they all recorded videos 
for the stand covering ‘What’s my Job?’ 
and ‘Desert Island Risk’.

•  Desert Island Risk – Jennifer Glover,
PhD research student in
aeroacoustics at
Loughborough University;

•  What’s my Job? – Kim Onjun,
graduate acoustics consultant
at AECOM;

•  What’s my Job? – Nikhil Mistry,
research fellow in underwater 
acoustics at the University of 
Southampton; and 

•  What’s my Job? – Emma Shanks,
senior scientist in noise and
vibration at HSE Science and
Research Centre.
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Note for educators

Step 1 – Start by playing the music box held up in mid air.

It is likely that the music box will be relatively quiet in the air.  It will sound fairly “dull”,

Step 2 – Now put the music box on the table.

The noise from the music box will get louder and sound bright. It will be amplified by 

sitting on the table and the sound will be clearer.  This is how the music box is intended 

to work and it needs to sit on a hard surface. The music box will transmit vibration 

energy into the table and that energy will be reradiated as sound.

Step 3 – Try putting the music box in an “enclosure” – put the lunchbox on top

Because the table is reradiating the vibration energy from the music box, putting a cover 

over the music box has very little effect as large areas of the table are still exposed and 

free to transmit the noise.

Step 4 – Now take the cover off the music box and put the music box on a 

sponge.
Putting something soft and “resilient” under the music box stops the vibration energy 

getting from the music box into the table.  This stops the noise from the music box being 

reradiated and causes a significant reduction in how much of the music you can hear.

Step 5 – Discussion

The pause for discussion at 1:24 gives educators further scope to explain and expand 

on the ideas presented.

Real world examples are large pieces of equipment used in many environments such as 

factories, hospitals, schools and offices.  They might be used to move air around a 

building (for ventilation) or water (for heating/cooling). They might be large engines used 

to power other pieces of machinery.

If you are planning to share your students’ experiments on Twitter or Instagram, please

mention @ioauk. We would love to see what you get up to!
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Now put the music box on the table.

The noise from the music box will get louder and sound bright. It will be amplified by 

sitting on the table and the sound will be clearer.  This is how the music box is intended 

to work and it needs to sit on a hard surface. The music box will 

energy into the table and that energy will be reradiated as sound.

Try putting the music box in an “enclosure” 

Because the table is reradiating the vibration energy from the music box, putting a cover 

over the music box has very little effect as large areas of the table are still exposed and 

Now take the cover off the music box and put the music box on a 

Putting something soft and “resilient” under the music

getting from the music box into the table.  This stops the noise from the music box being 

reradiated and causes a significant reduction in how much of the music you can hear.

1:24 gives educators further scope to explain and expand 

Real world examples are large pieces of equipment used in many environments such as 

factories, hospitals, schools and offices.  They might be used to move air around a 

ng (for ventilation) or water (for heating/cooling). They might be large engines used 

to power other pieces of machinery.

to share your students’ experiments 

. We would love to see what you get up to

October 2020 Institute of Acoustics | Crawley STEMfest Workshop

2

Student worksheet
Step 1 – Start by playing the music box held up in mid-air.
How does it sound?Is it loud?
Is the music noise clear or distorted?Can you tell what tune is being played?

Step 2 – Now put the music box on the table.Did the noise get quieter or louder?Did the noise get more or less annoying?Did the music sound clearer or less clear?Why do you think the music noise has got louder?
What could you do to reduce the noise from the music box?Step 3 – Try putting the music box in an “enclosure” – put the lunchbox on top

Does this make the music box quieter at all?What about if you try other covers such as a mug or a metal box or a cardboard box? 

Do any of those control the sound better?Has the enclosure/cover worked well at controlling the noise?
Why do you think it has/hasn’t worked?
Step 4 – Now take the cover off the music box and put the music box on a 

sponge.
Has this helped to reduce the noise?Why do you think this has worked?What other materials could you put underneath the music box to control the noise? Try 

things like books, coasters, notepads etc.Were they better or worse at controlling the noise?Step 5 – DiscussionThink about what the real-world examples might be.  Think about how these methods 

can be used on a large scale to stop noise from machinery annoying local people and 

neighbours who live nearby.
What type of noises do you live next to that annoy you? Could they be controlled in the 

same way?

What’s my Job?

Use this worksheet to create notes on each 

section, leading to your guess for each job!

Meet…      
       

Section 1: Meet the STEM professionals, who will show you three items they use 

regularly for their work.

Section 2: What they do during their working day.

Kim

Nik

Emma

Kim

Nik

Emma

Kim Nik Emma

GUESSING GAME! 
Before each STEM professional reveals their job, make a note of your guesses here! 

 

 

 

 

 

 

 

 

 
Section 3: Reveal of job roles 
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Section 4: Entry Routes into their roles 
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What type of noises do you live next to that annoy you? Could they be
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The Activity
The video demonstrates the principles of structure borne noise transmission in an inclusive way to people of various ages and abilities. The experiment uses inexpensive materials commonly found at home or school.

By winding up the music box you can hear how the noise from the music box changes depending on whether it is held in the air, placed directly on a table, put in an enclosure (the lunchbox) or put on isolation (the washing up sponge). 

You can have fun finding other materials that dampen the vibration and sound from the music box more or less than the washing up sponge does - this also allows for hypothesis about how other materials might behave. 

Before doing the activity we suggest watching the video through to understand the process of the experiment from start to finish.

Equipment

To do this experiment you will need:
1) A table
2) A noise source

a) If time and budget allow, the experiment is most effective when done with a simple mechanical metal music box mechanism like the one you see in the video (easily bought for around £4 online at places like eBay and Amazon). The mechanism should not be installed in a box and will look similar to the image below.

b) Alternative noise sources you could do the experiment with need to have a mechanical part or elements which vibrate. Possible examples include a desk fan, an mp3 player/phone with inbuilt speakers 

3) Some sponges
4) A lunchbox, a cup or something else that can be put over the music box mechanism
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Understanding 
structure-borne noise
Crawley STEMFest

The stand looked fantastic and there 
was great feedback from the 
organisers about the IOA. However, 
the most brilliant thing about working 
on the stand was being able to show 
what our industry can do when we 
work together. Huge thanks go to 
everyone involved, from those 
mentioned above to the supporters 
within the IOA for giving the STEM 
committee the opportunity and support 
to attend this event.

Record your STEM volunteering
Were you involved with STEM last 
year? Please remember to keep 
track of your volunteering and to 
update your profi le on the STEM 
hub; this is something that is very 
easy to forget to do but is an 
important tool to understand what is 
taking place, not to mention proof of 
at least your minimum requirement 
as an ambassador.

If you have any materials or 
experience that you would like to 
share please contact the STEM 
committee at (STEM@ioa.org.uk) to 
let them know what you have been 
up to or share with us on the LinkedIn 
‘Inspiring Future Acousticians’ Group.

Support for STEM 
ambassadors
One of the STEM committee’s 
initiatives for 2021 is to provide 
practical guidance for ambassadors 
when supporting schools with STEM 
in a virtual environment. Moving 
forward, there will be an increased 
focus on online learning, and 
activities not led by the class teacher 
may well be predominantly delivered 
remotely for some time to come. 

The STEM committee wants to 
support this by providing helpful 
information on how to deliver 
engaging virtual events, what does 
and does not work and how to create 
exciting video content to both support 
activities and act as resource for 
dissemination. 

The aim is that continued remote 
working should not hinder the support 
we provide to students and could even 
enable a wider reach for our activities 
if we are not confi ned by locality. 

Above:
This worksheet for 
Crawley STEMfest 
covers the range of 
careers in acoustics

Below: The 
worksheet created 
by Huelwen Peters 
from SRL for 
Crawley STEMfest
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Most notable of these is 
the change to the STI 
speech spectrum, which 
has been brought 

better into line with other standards 
and more recent research. The 
primary change to the spectrum is 
the reduction in the low frequency 
content of the standardised signal 
as indicated in the fi gure below.

Left: Peter Mapp,
Chair of Revision 
working group

In October, the long-awaited revision of BS EN IEC 60268-16 was published. 
Although the revision is not as substantial as Revision 4 in 2011, this is still a 
signifi cant upgrade and incorporates a number of important changes. 

Revision 5 of BS EN IEC 60268-16 
Objective rating of speech intelligibility by 
speech transmission index is published

FEATURE

been added;
•  the relationships between STI 

and number of other speech 
intelligibility measures have been 
updated in Annex E;

•  greater information is given in 
Annex M about adjustments to the 
measured STI results to simulate 
e� ects of alternative ambient 
noise and speech levels;

•  the (obsolete) RASTI method of 
measurement has been omitted; 

•  four new Annexes (D, O, P & Q) 
have been added. These concern: 

 1.  use of STI measurement 
devices (Annex D); 

 2.  alternative direct methods for 
measuring Full STI (Annex O);  

 3.  information to be provided by 
manufacturers (Annex P); and

 4.  e� ect of uncertainties of 
selected parameters on 
STI uncertainty.

• a number of formulae have 
been corrected.

One of the main objectives of 
the revision was to provide 
additional information to assist 
both the practitioner and device 
manufacturer to understand STI 
and its measurement. To this end, 
the standard has increased in 
size by around 50%, increasing 
from 78 pages (71 pages of text) to 
115 pages (107 pages of text). 

Comparison of Standardised STI Spectra for Editions 4 & 5

Octave Band Centre Frequency (Hz)

dB
 (R

el
)

Old Ed 4

New  Ed 5

The revision to the spectrum 
apart, from better agreeing 
with other published data, also 
means that the signal is slightly 
less taxing when driving artifi cial 
mouths, talkboxes and PA/VA 
systems.

Other important changes within the 
revision are:
•  additional information and 

clarifi cations have been included 
with respect to measurement and 
prediction procedures;

•  the spectrum and weighting 
factors for female speech have 
been removed as this was found 
to be a cause of confusion and 
STIPA (the shorter method for 
measuring STI using a sparse 
modulation matrix) has only been 
validated for male speech;

•  verifi cation information for STI 
measurement devices has 

60268-16 Rev 5 .indd   2260268-16 Rev 5 .indd   22 22/12/2020   13:1422/12/2020   13:14



Contact us to discuss our products and to book a free demonstration

Sole UK & ROI Distributors for 

innovative monitoring solutions
 

UK stock of SWARM vibration
monitors and accessories,

enabling rapid project delivery
  

Full technical and after-sales 
product support

Free virtual training and
software updates 

 

UK SWARM calibration facility
with express turnaround with express turnaround 

Cloud-based Monitoring
High quality, with exceptional value for money

NEW Honeycomb integrated,
MCerts certified particulate (PM 10)

monitoring solution
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For those who may have 
missed it, this happened on 
28th September 2020 
through an amendment to 

The Health Protection 
(Coronavirus, Restrictions) 
(Obligations of Undertakings) 
(England) Regulations 2020, 
Section 2 (1C), which stated: 

‘A person responsible for carrying 
on a business of a public house, café, 
restaurant or bar (including a bar in a 
hotel or members’ club) must, during 
the emergency period, ensure that no 
music is played on the premises which 
exceeds 85 db(A) when measured at 
the source of the music.’ 
www.legislation.gov.
uk/uksi/2020/1008/
regulation/2/2020-10-03 

By Peter Rogers FIOA

Some members may have seen acoustics shoot up the Governmental 
agenda with the recent addition of an 85 dB(A) limit imposed on hospitality 
venues in England for pre-recorded music. 

Parliamentary Liaison 
Group update 

INSTITUTE AFFAIRS

IOA concerns
This prompted immediate 
questions from members, and for 
our President to reach out to the 
Department for Business, Energy & 
Industrial Strategy to fl ag concerns 
for how this would be implemented 
and enforced. 

It was repealed at midnight 
on 14th October 2020 when reg 
2(1A)-(1E) of the Health Protection 
(Coronavirus, Restrictions) 
(Obligations of Undertakings) 
(England) Regulations 2020 were 
“omitted” (their expression) by 
virtue of reg 1(2) of and para 4(4) of 
Schedule 3 to the Health Protection 
(Coronavirus, Local COVID-19 
Alert Level) (Medium) (England) 
Regulations 2020.

 It remains a matter of concern 
that there is a link between aerosol 
spread and acoustics that prompted 
this legislative reaction, linked 
with COVID, and this remains a 
compelling area where acoustics 
may be able to help minimise risks. 

Members may fi nd this helpful 
when considering the acoustics in 
entertainment and hospitality and 
increased vocal e� ort. 
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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

p25_ioa_jan21.indd   1p25_ioa_jan21.indd   1 17/12/2020   09:5917/12/2020   09:59

http://www.aet.co.uk
mailto:sales@aet.co.uk


26       ACOUSTICS BULLETIN JANUARY / FEBRUARY 2021

As part of its 2018 o�  ce 
relocation and with 
some prudent foresight, 
the IOA established an 

updated communications strategy 
that included its versatile 
conference suite that came into its 
own during the pandemic. 

Physical events are challenging to 
run, so do digital events o� er IOA 
members a suitable alternative? 
Daniel: “Absolutely, this is 
something the IOA was developing 
well before the Covid-19 crisis as we 
were concerned to reach members 
that weren’t able to regularly 
attend meetings in person. We 
already o� er blended learning for 
our Diploma candidates, streamed 
meetings and conferencing and 
have started to deliver events 
digitally – all of great benefi t 
to our members and the wider 
acoustics’ communities.”

Below:
Daniel Goodhand

Daniel Goodhand, Chair of the IOA Publications Committee and              
Nicky Rogers, editor of Acoustics Bulletin, talked about how going more 
digital is already reaping benefi ts for the Institute. 

Daniel Goodhand,
Chair of the IOA 
Publications Committee 

Q&A

How e� ective are digital 
events, especially for 
networking opportunities? 
Daniel: “This is one of the major 
challenges because we simply 
can’t get together to talk and 
exchange ideas, which can be 
limiting. However, initiatives such 
as the Members’ Forum held on 
Mondays by Stephen Turner and 
Martin Lester are proving successful 
and popular.” (See the article by 
Stephen Turner on page 42 of the 
September/October 2020 issue of 
Acoustics Bulletin).

Are there any limitations we 
should consider when planning 
digital events? 
Daniel: “Prior knowledge of the 
events is always crucial. A useful 
tool is the IOA shared calendar 
which has all the major IOA events 
so members ought to register for 
the IOA shared calendar (details 
on how to do this below). For event 
organisers, it is important to get the 
message out early and repeat it 
several times in di� erent ways, such 
as on the website, through the email 
update and in Acoustics Bulletin.” 

How is the IOA focusing on digital 
communications to develop 
its services such as education, 
membership, publications and in 
generally supporting acoustics 
communities here and abroad?
Daniel: “We are working to improve 
our education delivery, moving 
towards a greater focus on videos 
via the website. By using more social 
media platforms, we are engaging 
with more people and promoting our 
events further across the globe.”

How is the IOA adapting its 
advertising revenue approach 
during the pandemic?
Daniel: “During the pandemic, many 
companies have unsurprisingly put 
some of their advertising spend on 
hold and we have lost a few regular 
advertisers as a result, particularly 
those who used Acoustics Bulletin 
to advertise their job vacancies. To 
help these loyal supporters, and our 
members who may be looking for 
career opportunities, we have let 
companies know that we will carry 
their job vacancy adverts for free up 
until the end of March 2021. 

“To promote the Institute itself,  
the IOA is now investing a lot 
more in digital communications, 
recognising that it can’t rely solely 
on the more traditional methods.”

What previously hidden 
opportunities for acousticians have 
come to light during pandemic 
that could lead to innovation 
and changes?  
Daniel: “We have recently published 
a great supplement, ‘Innovations 
in Acoustics’. The lock down has 
o� ered some unique circumstances 
for Acoustics research, for example, 
the Quiet Project, which started 
life in March and is still running 
(www.thequietproject.co.uk). 
The decrease in tra�  c and aircraft 
noise presents exciting opportunities 
for research. More generally, the 
pandemic gives us opportunity to 
reduce travelling time and lower our 
carbon footprints.”

How does the IOA support members 
and non-member acousticians 
who are currently being a� ected 
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by the pandemic by either being 
furloughed or not currently able to 
secure employment? 
Daniel: “Forums, meetings and 
conferences have all been taking 
place online, which additionally, 
provide platforms for networking. We 
know that acoustics is a profession 
with not enough skilled people in 
the workforce, so as demand is 
fl uctuating at the moment, this could 
be the ideal time to upskill in time to 
meet the increased demand when 
fi nally, we do emerge from these 
lockdowns. Increased online content 
for learning and CPD has proven 
valuable, particularly for members 
who have been furloughed and who 
have time to continue their learning, it 
also allows them to keep up-to-date 
with various industry developments.”

For those who have retired from 
acoustics, is there a role for 
them to support others in light of 
the pandemic? 
Daniel: “Sharing skills online and 
mentoring is always immensely 
valuable, especially given that 
many retired members will have 
gone through recessions before 
and survived.”

For people who are new to the 
profession, is this a good time 
for them to train themselves in 
the diverse and varied fi elds 
of acoustics?
Daniel: “It’s a great time to learn and 
a great time to sign up to the IOA 
Diploma, Certifi cate of Competence, 
CPD courses or short courses, while 
members may be furloughed or 
job hunting. All previous recessions 
and economic slowdowns have 
been temporary. This recession is 
a little di� erent to others – all the 
infrastructure is largely in place 
and there is pent up demand, so as 
managing COVID becomes more 
e� ective without needing to resort 
to lockdowns, the industry will have 
to be ready to move quickly to meet 
demand, so we should not slow 
down our e� orts in attracting people 
to the profession.

“For most of my career, my 
experience is that there has been 
more work than there have been 
acousticians, and when there is 
a rush to deliver work, it is very 
hard to fi nd the time for upskilling; 
so investing in yourself whilst 
furloughed or looking for work 
makes a lot of sense.” 

How do you think the role of the 
IOA might change post-pandemic?
Daniel: “We already have branches 
across the globe and are a�  liated 
with organisations all around 
the world: so this time period of 
uncertainty and change presents 
an opportunity to become more 
connected with them. Crises often 
bring opportunities and this one 
is driving technology forwards in 
ways that will encourage us to work 
smarter and free up time. It also 
challenges us to question why we 
do things in certain ways, which 
might have made sense years ago, 
but may be due for a change now. 
A case in point is homeworking and 
the reclaimed travel time.

“Many IOA students now live 
and work abroad, this again 
demonstrates the extending reach 
and growing reputation of the IOA 
around the world.”
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Should Acoustics Bulletin 
become more than just a member 
resource to become a publication 
of use and value to the wider 
acoustics community? 
Daniel: “It is primarily a members’ 
resource, but a lot of content will 
be of interest to people across 
many di� erent industries. In terms 
of content we aim for the bulletin 
to be an informative light read 
with aspects of technical content 
suitable for experts and nonexperts. 
We are not a peer reviewed 
publication, although the technical 
contributions are reviewed for 
suitability by an editorial review 
board made up of acousticians 
from di� erent areas of the industry.

“Brexit and the pandemic have 
been a catalyst for the IOA to 
become more outward looking and 
to be an infl uencer in policy – our 
priority will always remain with 
our members but at the same time 
there is a need to widen our scope 
and reach more professionals in 
related industries. We have moved 
up a gear despite COVID-19; for a 
long time, we have been saying 
that our members should not just 
be acousticians, but the a�  liate 
or student membership category 
are suitable categories that many 
associated industries would 
benefi t from. We reach out to them 
particularly with our supplements 
(so far, the 2019 ‘Acoustics – A 
Sound Career’ supplement and 
the 2020 Innovations in Acoustics 
supplement). We have plans 
to produce an environmental 
supplement in future and we 
have just launched the ‘Acoustics 
Bulletin video’ which includes 
interviews with key industry fi gures, 
the IOA YouTube channel also 
continues to expand our presence 
to the broader communities and 
across industries.”  

Thinking about IOA’s other 
publications  –  are there any 
plans for making this material 
more accessible to the wider 
acoustics community?
Daniel: “As part of our planning, 
we have now started putting 
proceedings online immediately. 
We make each issue of Acoustics 
Bulletin available to anyone 
12 months after its distribution 
to members, and proceedings, 
abstracts and all other content 
generated by our events are 
uploaded to the IOA website.”

What action or initiative is the IOA 
considering to make a positive 
di� erence in the industry and 
for its members during and after 
the pandemic?
Daniel: “The three-minute IOA 
video for Westminster’s debate 
on noise, sound and acoustics, 
that was produced by our then 
incoming President, Stephen Turner, 
is a good example of how the 
Institute has cleverly packaged 
essential information on the 
importance of acoustics to inform 
MPs ahead of the debate held 
by the Parliamentary & Scientifi c 
Committee in February 2020. 
(Watch the video at www.ioa.
org.uk/news/noise-sound-and-
acoustics-was-recently-debate-
westminster-24th-february-2020 )

“The success of the video, to 
inform and educate in a simple 
but straightforward way was very 
encouraging and this method of 
communication will most likely 
be used again to reach not only 
politicians, but infl uencers and 
people in industries where acoustics 
really has to be a consideration.

“As the IOA wants to focus on 
making acoustics an exciting career 
for young people, it will work to 
encourage a new generation of 
acousticians, starting with those 
who are at GCSE level who could 
be guided into appropriate degrees, 
but we also reach out to younger 
school children. The IOA has a 
very enthusiastic team of STEM 
ambassadors, spearheaded by 
Vicky Stewart, which works to an 
ambitious programme of school 
visits and events where possible and 

contributes to online events such 
as TeenTech and Vicky with Angela 
Lamacraft are planning school 
competitions in 2021.

“The IOA sponsored the Virtual 
STEMfest, organised by STEM 
Sussex last November, an excellent 
opportunity to showcase the depth 
and breadth of acoustics, and the 
many and varied routes into the 
subject and the industries it supports.” 

The IOA also has an Early 
Careers Group (ECG) led by Tom 
Galikowski, which focuses on 
increasing knowledge and interest 
among its younger members. The 
ECG runs a social calendar and 
provides get togethers either in 
the real world or virtually. More 
information on what the ECG is 
up to can be found by emailing: 
earlycareers@ioa.org.uk. 

Online courses and CPD
For more information on courses and events visit the website:
www.ioa.org.uk/education-training
www.ioa.org.uk/events

Thank you
None of this work would have been possible without the hard work and commitment that is 
shown by IOA sta� , members of the Publications Committee and magazine sta� . I thank them 
all for their dedication. 
Daniel Goodhand.

STEM ambassador 
To sign up to be a STEM Ambassador:
www.stem.org.uk/stem-ambassadors/join-stem-ambassador-programme

IOA events 
To see IOA planned events go to
www.tinyurl.com/y6faxozf

Members’ Forum
To join the Members’ Forum meetings, please look 
out for the Zoom Meeting links sent out in the 
regular newsletter by email. 

Please check your account page on the website to 
make sure it has your personal email address (as 
well as your business address) so even if you are 
furloughed, or not at work for any reason we can 
still reach you.

If you still don’t receive this then check that          
ioa@ioa.org.uk is whitelisted in your email client or 
contact the IOA o�  ce.
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Celebrating another year 
of outstanding work and 
research, policy and 
exploration, highlights 

included sessions from IOA 
specialist groups; 
• buildings acoustics;
• environmental noise; 
• noise and vibration engineering;
• physical acoustics; 
• speech, hearing and bioacoustics; 
• soundscapes; 
• musical acoustics;
• future of rail and road modelling;
• early careers group; and 
• poster session.

The 15 minute pre-recorded 
presentations were followed by a 
10 minute live Q&A session, and each 
day closed with a virtual happy hour 
for delegates.

The Rayleigh Medal 2020 
keynote lecture was given by 
Professor Robin Langley.

Building Acoustics Group
By Roger Kelly

The virtual conference was extremely 
well organised and my job as 
a chair was made very easy by 
the company running the event, 
GloCast. As the presentations were                          
pre-recorded, we didn’t have any 
papers that ran over time and I think 
that helped the quality and impact of 
the talks. Questions came in during 
the presentations, which made it 
easy to ask the right ones at the end.

Rainfall noise
The fi rst presentation of the day 
was by Carl Hopkins, Professor in 
Acoustics and Head of the Acoustics 
Research Unit at the University of 
Liverpool. Consultants are often 
required to predict the level of noise 
created by rain and Carl talked us 
through the calculation of conversion 

Acoustics 2020
ACOUSTICS 2020

Acoustics 2020, the annual conference of the IOA 
was held online 5th, 6th, 8th and 9th October. 
Delegates heard about the future of acoustics, 
the latest thinking and what has been happening 
in the industry in the UK and around the world.

factors between laboratory 
measurements with artifi cial rain 
to other situations with natural 
or artifi cial rainfall, and between 
measurements on roof elements that 
are inclined at di� erent angles. If you 
have an interest in rain noise you 
must read this paper.

Sti� ness of trapped air layers
Next up was Ben Burgess, of Buro 
Happold, who took a detailed 
look at the issue of the sti� ness 
of trapped air layers in box-in-box 
constructions. He gave a conceptual 
framework to consider the physics 
of the phenomenon and to help with 
the decisions that engineers have to 
make about venting the cavity or not. 
A typical method for assessing the 
sti� ness of an air layer uses a simple 
equation that looks at the suspended 
mass and the depth of the air cavity. 
Ben o� ered a three-step alternative 
method, which calculates the potential 
for sti� ening e� ects due to time, 
the potential for air to escape into a 
reservoir and how to calculate the 
hole size to allow the air to escape. 
He fi nished by letting us know where 
he would like to further investigate 
composite sound reduction index 
(SRI), fl ow resistance, vent shape and      
vent location. 

Assessment methods
The last presentation was from 
Ilaria Fichera, of Cundall. Her paper 
described two common assessment 
methods (Sabine formula and CATT-
Acoustic modelling software) for the 
prediction of reverberation time in 
general teaching spaces. Comparison 
was then made against the measured 
reverberation time of completed 
classrooms to assess how accurate the 
predicted values are against actual in-
situ measurements. The results showed 
that the two prediction methods 
are both valid for the prediction 

of reverberation time in typical 
classrooms. The innovative result 
of this paper is that when using the 
equivalent absorption area, the results 
are much more accurate than when 
using an absorption coe�  cient for 
proprietary rafts. In addition, the study 
demonstrated that the CATT-Acoustics 
reverberation time prediction is more 
accurate than the Sabine reverberation 
time calculation for most of the cases 
when the model is well built. 

The presentation also touched 
on the importance and infl uence 
of furniture, something that was 
highlighted as needing further study.

Environmental Noise Group
By Steve Mitchell 

The two Environmental Noise 
Group sessions progressed in 
two parts each of three papers, 
chaired by Steve Mitchell of Mitchell 
Environmental Ltd and David 
Waddington of Salford University. 
While the pre-recorded papers 
were presented, the chairs collated 
questions that each speaker 
answered following their paper.

Agent of Change Principle
The fi rst paper was by Toby Lewis, a 
Technical Director with WSP, entitled 
‘Implementing the Agent of Change 
Principle in Planning Decisions’. 
He summarised the current policy 
and guidance around the complex 
subject of ensuring that new noisy 
developments are consented only 
so that existing facilities do not have 
unreasonable restrictions placed 
on them as a result of development 
permitted after they were established. 
He used two case studies to illustrate 
new developments following this 
policy, demonstrating the importance 
of robust and defensible noise 
assessments being completed early in 
the design process.
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Noise policy developments 
in Wales 
The second paper was by Martin 
McVay of the Welsh Government’s 
planning division, entitled ‘Noise 
Policy Developments in Wales’. Martin 
explained the Welsh Government’s 
progress in ensuring that noise is 
considered within the overarching 
sustainable development framework 
set by the Well-being of Future 
Generations (Wales) 2015 Act. He 
described the new fi ve-year Noise and 
Soundscape Action Plan that forms 
the Welsh public sector’s central noise 
policy document, and how Planning 
Policy Wales (PPW) edition 10, has 
completely reframed national planning 
policy in Wales in line with Wellbeing 
of Future Generations principles. He 
also advised a new replacement 
TAN11 covering air quality, noise and 
soundscape is under development to 
provide technical guidance.

Managing noise and air quality
The third paper was by Nigel Jones 
of Extrium, entitled ‘Synergies and 
Confl icts Between Air Quality and 
Noise’. Nigel summarised some 
of the fi ndings of two reviews, 
commissioned by the English and 
Welsh Governments, into synergies 
in managing noise and air quality in 
action planning resulting from the 
Environmental Noise Directive and 
Local Air Quality Management. He 
referred to best international practice 
in combined action planning and 
discussed a series of technical and 
policy recommendations that could 
assist in enabling a greater alignment 
of air quality and noise assessment.

Acoustic features
of industrial noise
The fourth paper was by Julija 
Smyrnowa of the Environment 
Agency, entitled ‘Application of 
Psychoacoustic Metrics for the 
Assessment of Tonality of Industrial 
Sound’. Julija’s paper concerned 
the rating of the acoustic features 
of industrial noise in a BS4142:2014 
assessment using objective 
or subjective methods. Julija 
explained a number of objective 
psychoacoustic metrics that can 
be used to describe features of 
binaural sound recordings made 
in the vicinity of industrial sound 
sources with prominent acoustic 
features, in particular, tonality. Other 
psychoacoustic metrics such as 
loudness, roughness and sharpness 
were also illustrated.

BS4142
The fi fth paper was by Professor 
Bill Davies of Salford University, 
entitled ‘Rethinking BS4142’. Bill 
observed that the evidence base for 
the feature corrections prescribed 
in BS4142 is weak and anecdotal 
accounts suggest there is signifi cant 
variance between practitioners. He 
described a recent industry workshop 
at Salford University that considered 
the problems with BS4142 and, in six 
small groups, identifi ed the research 
questions, objectives, methods and 
stakeholders needed to produce a 
more rigorous assessment method. 
From this, Bill outlined the research 
project he proposed to deliver the 
underpinning science needed, 
and to invite further involvement 
from stakeholders.

Noise guidance in Scotland’
The sixth paper was by Ashley Leiper, 
of EnviroCentre, entitled ‘A Review 
of the Implications of Local Planning 
Authorities’ Noise Guidance in 
Scotland’. Ashley described guidance 
issued to Environmental Health 
O�  cers by The Royal Environmental 
Health Institute Scotland (REHIS). 
One feature of the guidance is that 
while it understandably promotes 
internal noise criteria to be met 
with open windows, it allows an 
assessment of internal noise levels 
with closed windows if four clear 
planning objectives are met, and 
this is applied as a blanket criterion 
for a whole site. This can lead to 
large swathes of land allocated for 
housing in local development plans 
as undevelopable, when in fact, the 
proportion of properties which would 
require closed windows to meet 
internal noise levels is often low. 
Ashley described other implications 
of the rigid application of the 
guidance, their impact on developers 
and the ability of councils to meet 
housing supply targets.

 Noise and Vibration 
Engineering Group
 By Malcolm Smith, Emma Shanks 
and Chris Steel

The annual conference session for 
the Noise and Vibration Engineering 
Group always caters for a diverse 
range of interests, so given the online 
format for this meeting it was useful to 
have the complementary knowledge 
of Malcolm and Emma as joint-chair, 
as well as the assistance of Chris in 
preparing this report.

A review of noise exposure 
in UK call centres
It has been estimated that 780,000 
people are employed in agent 
positions in contact centres 
throughout the UK, and this paper 
by Mat Tuora and Ian Rees of Adrian 
James Acoustics presented evidence 
that a substantial number of sta�  
may be exposed to noise exceeding 
the fi rst or second action level in the 
2005 Noise at Work Regulations. 
High ambient noise levels in call 
centres are combined with often poor 
intelligibility of telephone audio, so 
agents often run their headsets at  
20-25 dB above background levels. 

Fourteen call centres were visited, 
generally open plan call centres 
with high numbers of occupants. The 
study looked at noise exposures from 
monaural headsets since these were 
preferred by sta�  as they improved 
workplace ethos. Employees 
typically set their headsets to 
produce noise levels of between 
LAeq,T 81 dB-91 dB, although with 
signifi cant outliers at LAeq,T 71 dB 
and 101 dB. As a result, 25% of sta�  
tested were likely to exceed the 
Upper Exposure Action Value of 
LEP,d 85 dBA after fi ve hours of 
headset work. 

Good acoustic design of the call 
centre is required, and potential ways 
of controlling ambient noise were 
given as: 
• break the line of sight; 
• increase distance between sta� ; 
• reduced reverberation time; and
•  use bInaural or noise 

cancelling headsets.
The presentation concluded with 

a discussion about call centres in a 
post-COVID future.

Questions focused on details of 
the measurement methodology, such 
as how the signal was monitored as 
the call proceeded, and the reasons 
for using a dummy ear rather than a 
full head. 

Sound from domestic air 
source heat pumps: a 
case study
The second talk was given by 
Matt Torjussen (noise.co.uk) who 
presented a case study on a noisy 
domestic air-source heat pump 
that caused a dispute between 
neighbours. These devices are set 
to become far more common as a 
solution for low carbon heating. 

Domestic heat pumps are installed 
in the UK under the Microgeneration 
Certifi cation Scheme, which avoids 
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the need for local authority scrutiny. 
Under the scheme, the installer 
completes a noise assessment that 
requires the total sound pressure 
level, plus a notional background 
level, not to exceed 42 dB(A) at 
the nearest residential receiver. 
The talk demonstrated how the 
methodology fails to account for 
strong acoustic features present 
in the noise, particularly the fan 
blade passing frequency, which 
would be a signifi cant factor in a 
BS4142 assessment. 

From the discussion following the 
talk, it was clear that the current 
generation of heat pumps are far 
from ideal for this country, which 
has many closely spaced houses in 
relatively quiet suburban locations, 
and that the current certifi cation 
scheme could potentially lead to 
many disputes. The discussion 
also highlighted how there was 
considerable scope for improved 
design, with either noise control at 
source or built-in acoustic louvres. 

Focusing of ground 
vibrations generated by                     
trans-Rayleigh trains 
travelling with acceleration
Professor Victor Krylov presented his 
research into ‘sonic booms’ of ground 
borne vibration when high speed 
trains travel faster than the Rayleigh 
wave speed in the ground. When the 
train continues accelerating, focusing 
e� ects can occur which increases the 
intensity of the boom. This is similar 
to the focusing of sound waves from 
accelerating supersonic aircraft 
which can create a ‘superboom’. 
For a train it leads to focusing along 
caustic lines located symmetrically 
on both sides of the track. Victor 
outline the basic theory of the 
mechanism, and presented results 
from his numerical models showing 
how the focusing could result in 
a signifi cant increase in ground 
vibration. He noted that in densely 
populated countries like the UK, with 
relatively short distances between 
railway terminals, these conditions 
could happen rather frequently. 

The fi rst question concerned 
what such a boom would feel or 
sound like. Victor explained that 
the pulse of energy might make 
windows rattle, could startle animals, 
and might reach the point where 
damage to buildings could occur. 
He stressed that although there 
have been few observations of 
the e� ect internationality, he was 

concerned that it could be an issue 
in this country. There are a number 
of potential mitigation measures 
however, such as track side measures 
to modify ground conditions or 
changes of operational procedures 
to reduce acceleration rates. Soil 
conditions are the key to when and 
where it happens, and this could vary 
with the time of the year. 

Attenuating lateral 
vibration sources
The e� ect of ground borne vibration 
on buildings is often characterised 
in simplistic terms in the vertical 
axis, with isolation systems to block 
transmission of structure borne noise 
being designed on the basis of single 
degree of freedom calculations. 
Adam Fox (Mason UK) explained 
that ground borne vibration from rail 
sources could have signifi cant energy 
in lateral directions, for which normal 
transmissibility calculations did not 
apply, and building isolation systems 
also needed lateral supports. As a 
result, design compromises between 
structural design and acoustic design 
were often required. Designs should be 
sympathetic to this and must respect 
limits on movement required by the 
project structural engineer, but this 
could lead to designs which are overly 
sti�  in the vertical plane. A number of 
practical examples were presented 
where it was necessary to prevent 
lateral structural movement under wind 
loading while respecting the building 
acoustics and blast/seismic scenarios.

Initial questions concerned the 
nature of vibration sources and the 
natural frequencies for the isolators. 
Adam explained that to control 
vibration and structure borne noise 
from a railway needed isolators tuned 
to 12 Hz, whereas road vibration 
might require lower frequencies. The 
subsequent discussion highlighted 
various complications in using
multi-degree of freedom or fi nite 
element models to design the 
system, for example, in determining 
the e� ective loading for bearings. 
Other questions focused on design 
considerations such as the need to 
meet fi re regulations and maintenance 
issues, and the pros and cons of 
springs versus rubber mounts. 

Sound distribution for
safe-listening venues: a review
This review, which was requested 
by the World Health Organization 
(WHO), considered two key aspects 
of safe listening: the design of the 

PA system and the venue acoustics. 
In summary, Ken Liston (Nottingham 
Trent University) and Ian Wiggin 
(University of Nottingham), found that 
the sound distribution is critical to 
achieving safe listening conditions 
in practice, and that although 
general advice is possible, every 
venue is di� erent. In particular, 
controlling sound at front of house 
will leave some audience members             
over-exposed. Questions remain over 
the risk of low frequency exposure. 

Current research aims to develop 
a set of tools that can be applied 
to live amplifi ed music venues so 
that a more even sound fi eld is 
created for the audience that will 
standardise the noise exposure 
level and produce a better listening 
experience. Current indoor venues 
typically vary by 5 dBA from front 
to back of audience, and outdoor 
venues by 8 dBA, but there is high 
variability between venues. Hearing 
regulations are designed to protect 
employees but there are few 
regulations for the audience, which 
is a concern for WHO. Assessment of 
the sound system and venue design 
showed that the reverberant build-
up of sound at indoor venues was 
signifi cant, even from unamplifi ed 
music, and that modal density was 
a factor for smaller indoor venues. 
Various control techniques were 
discussed such as use of absorption, 
Helmholtz resonators and di� usion to 
control reverberation times. 

The presenters were asked about 
the suitability of using A-weighting for 
setting target limits. They indicated 
that both linear and A-weighted 
parameters may be helpful to make 
the control of lower frequencies more 
obvious. Questioned about the e� ect 
of low frequency noise on hearing 
loss, they indicated that further 
research would be benefi cial.

Construction: best practice for 
control of today’s noise and 
hand-arm vibration exposure
Noise and hand-arm vibration (HAV) 
exposures represent a signifi cant 
health risk in many activities in the 
construction industry, explained 
Emma Shanks (HSE Science & 
Research Centre). The Health and 
Safety Executive had identifi ed a 
need to update information and 
practical knowledge of noise and 
HAV exposures, and to identify what 
activities cause the highest risks to 
construction workers. It was found 
that there was little evidence of P34
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good control being applied because 
duty holders put noise and HAV in 
the ‘too di�  cult’ box. As a result, 
control of noise was reliant on 
hearing protection, and control of 
HAV was done by logging tool use 
by workers.
The project aimed to: 
•  identify high risk noise and 

vibration activities in construction; 
•  establish realistic exposure levels 

based on typical construction jobs; 
•  determine current best practice; 

and
• get that information out to industry. 

Six high-risk task/processes were 
assessed and a range of reasonably 
practicable control methods were 
outlined; as a result, construction 
documents have been produced to 
be made freely available to industry.

The fi rst questioner asked whether 
there are easy ways to identify if you 
have a noise or HAV problem. Emma 
explained that the HSE has simple 
broad rules: for noise, if you have to 
shout at one metre you are probably 
above the upper action value; for 
vibration, one hour usage for a rotary 
tool of 15 minutes of an impulsive 
tool is likely to give exposures above 
action value. Asked whether it is 
worth doing HAV surveys or better to 
use HSE data, Emma noted that since 
there is no regulatory requirement to 
do measurements, using HSE’s data 
is a good starting point. Duty holders 
know their work better than anyone, 
so could establish typical tool usage 
from job observation or from how the 
job is priced or timed.

Regulatory expectations 
versus noise and 
vibration realities
The fi nal talk, by Chris Steel (HSE), 
focused on the competency of noise 
and vibration consultants, why it’s 
relevant and important, and the 
action that HSE is taking to improve 
the quality of consultants’ reports. 
Recently, HSE has successfully 
prosecuted a noise and vibration 
consultant under Section 3 of the 
Health and Safety at Work Act 
1974, which requires consultants 
to demonstrate competency to 
their clients and to HSE. Failure to 
comply can result in enforcement, 
and in 2020/2021 the HSE noise and 
vibration team will, for the fi rst time, 
review the quality of consultants’ 
reports. A random selection of 
reports will be collected during 
routine HSE inspections, and where 
poor practice is found enforcement 

action will be taken. Chris has been 
tasked with developing a joint 
discussion with the IOA, BOHS, 
IOSH and ANC about competency, 
and what a duty holder should, 
and should not, expect from a 
consultant. He would like your input 
and involvement.

Chris was asked about 
the ‘questions clients should 
ask consultants’ document, 
which can be found at https://
hearingconservation.org.uk/be-
a-smart-buyer-when-it-comes-to-
noise-consultancy-services/ 

If a consultant fails to identify a 
risk, it doesn’t change the fact that 
the risk existed before the consultant 
arrived. The HSE will take action 
against those doing a bad job if their 
advice is likely to result in people 
being exposed to risk, as they would 
take action against someone who 
has done a bad job of putting up a 
sca� old even if no one has fallen o�  
it yet.

Chris was asked whether there 
should be a responsibility on 
companies to employ competent 
consultants, e.g. IOA/ANC members, 
and he agreed, reminding us that 
this responsibility is included in the 
Management Regulations. He added 
that low price consultancy reports 
were often of poor quality. There is a 
need to lift quality, which will a� ect 
cost, but not beyond the cost that 
employers should be paying to get 
competent advice

Asked about whether it was 
acceptable to produce reports 
without referring to any control 
measures, even hearing protection, 
Chris noted that it is ultimately the 
duty holder’s responsibility to assess 
their risk and implement controls, and 
if they are reasonably well-informed 
and only prepared to pay to collect 
noise data then there’s no problem 
with that. A higher level consultancy 
could include exposure levels and 
hearing protection advice, and a 
very competent consultant may be 
in a position to add control advice. 
Chris remains constantly surprised 
by reports that don’t even reference 
the information available on the HSE 
website https://www.hse.gov.uk/foi/
internalops/fod/inspect/noiseappe.
pdf and https://www.hse.gov.uk/foi/
internalops/og/og-00119.pdf. 

In conclusion, asked about what 
he would like to be talking about in 
two years’ time, the answer was:” 
Control! I’d like to be talking to you 
about control.”

Speech, Hearing, Bioacoustics 
and Musical Acoustics
By Gordon Hunter

Five papers were presented on a 
diverse range of topics spanning 
these themes:

Andrea Harman of Saint-Gobain 
Ecophon  gave a presentation 
describing how hearing impairment 
greatly worsened the quality of life 
of people with dementia, and how 
a clinic in Denmark used acoustic 
intervention to mitigate against 
these problems.

Hector Romero of the University 
of She�  eld gave what was, in 
the context of the current COVID 
situation, a highly topical talk 
about how acoustic monitoring 
could be used to characterise 
whether a person’s breathing 
pattern of inhalation and exhalation 
was showing evidence of any 
pathological condition.

Professor Stephen Dance of 
London South Bank University gave 
the latest instalment on his ongoing 
research project, carried out with his 
former PhD students, Doug Shearer 
and Georgia Zepidou, measuring 
the hearing damage experienced by 
students of classical music and their 
piano accompanists at the Royal 
Academy of Music. Results on various 
types of instrumentalists and singers 
were presented, showing some 
interesting features, which should 
help control musicians’ levels of 
exposure to potentially dangerously 
loud sounds.

Gordon Hunter of Kingston 
University described work done
with his student, Sabine Dreibe, on 
how statistical language models, 
trained on specialised datasets 
compiled from news broadcasts on 
particular themes – for example, 
business news or sports news – 
could be used to automatically 
classify news broadcasts according 
to their theme.

Finally, Nicholas Brown described 
a project he had carried out with 
Haydar Aygun of London South Bank 
University on the development of 
a smart phone app designed to fi ll 
the role of traditional methods for 
performing auscultation – monitoring 
the sounds produced by the human 
heart and lungs during their function, 
as a component of making diagnoses 
– such as mechanical stethoscopes.

The presentations prompted 
interesting questions and discussions 
by other delegates. P36
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Soundscape session
By Grant Waters MIOA and 
Peter Rogers FIOA

If there is one thing that 2020 
taught us, it’s that we shouldn’t take 
our soundscape for granted. The 
sounds we hear on a daily basis 
fundamentally changed in 2020; 
noise from road tra�  c, aircraft and 
human activity dropped to such 
levels that the natural sounds of our 
environments and wildlife found their 
voice once again. This re-emerging 
sound of nature provided a lot of us a 
welcomed bit of tranquillity and calm 
amongst the health and social chaos 
that was unfolding.

The soundscape session, chaired 
by Peter Rogers of Sustainable 
Acoustics and Grant Waters of 
Anderson Acoustics & Tranquil City, 
was a progression of those that came 
before. Instead of content focusing on 
discussing what ‘soundscape’ means 
in acoustic consultancy practice, 
the speakers presented papers that 
provided listeners with a ‘toolkit’ for 
implementing soundscape principles 
in their everyday projects and the 
discussions ranged across next steps.

Soundwalks in industrial areas
The fi rst speaker of the session was 
Dr Julija Smyrnowa, a noise advisor in 
the Environment Agency presenting 
her paper titled ‘Soundwalks in 
industrial areas’. Julija’s study 
explored how soundscape practices 
could be used to enhance the 
understanding and assessment of 
typical industrial sources, combining 
both public engagement and acoustic 
mapping of soundwalks in Rotherham 
and She�  eld. The process asked 
participants to listen in silence for 
short periods along the route and 
asked questions on their perceptions. 
The questionnaires used were created 
making reference to ISO/TS 12913-2 
and asked questions such as to rate 
the ‘present environment’ and whether 
the participant found the surrounding 
environment ‘pleasant’, ‘chaotic’, 
‘vibrant’ or ‘calm’ (amongst others). It 
also asked questions on perceptions 
of the visual environment too. The 
soundwalks were captured in both 
using a binaural microphone and 
recorder as well as using a sound level 
meter and calculations were made of 
both statistical and psychoacoustic 
parameters with comparisons and 
correlations investigated. Julija’s 
fi ndings suggested that for noise 
impact assessments that result in low 

impact, soundscape considerations 
of ‘aural and visual appropriateness’ 
could be helpful to fully investigate the 
e� ect of the sound’s context.

Soundscape assessments
Following Julija was Yiying Hao 
of Bureau Veritas presenting her 
paper titled ‘An exploratory review of 
soundscape descriptor modelling for 
soundscape assessment and design 
practice’. Yiying outlined the case 
that there was no universal method 
for how to conduct soundscape 
assessments in practice, specifi cally 
context based soundscape mapping. 
Yiying presented the key soundscape 
descriptors that were focused on, 
‘annoyance’, ‘pleasantness’, ‘overall 
quality’, ‘tranquillity’, ‘vibrancy’. The 
study piloted a ‘tranquillity’ and 
‘pleasantness’ mapping model and 
compared their performance. The 
study found that psychoacoustic 
indicators played an important role 
in determining ‘pleasantness’ and 
‘vibrancy’, whilst being of lesser 
importance in the ‘overall quality’, 
annoyance and ‘tranquillity’ models. 
Yiying’s research also highlighted 
the importance of non-acoustic 
factors in the modelling, such as 
visual, especially in the example of 
modelling ‘tranquillity’.

DEFRA Noise Mapping report
The fi nal speaker of the fi rst half was 
Peter Rogers of Sustainable Acoustics, 
presenting his paper titled ‘Noise 
mapping and soundscapes’ that 
discussed fi ndings from the DEFRA 
Noise Mapping report (NO0256) that 
sets out future possibilities for how 
national noise mapping, one of which 
was to combine mapping sound 
quality as part of wellbeing. He also 
developed thinking from an earlier 
paper on the language being used 
to how mapping sound quality as 
part of soundscape quality could be  
achieved practically.  

Data collection
The second half of the session 
began with Frederick Gast of HEAD 
acoustics with his paper titled ‘Tools 
for data collection in Soundscape 
applications’. His message was not 
to overlook the soundscape in smart 
cities to achieve a high quality of life. 
He set out a blended approach that 
includes use of binaural recordings 
and psychoacoustic analysis to 
support the ISO 12913-2 (Annex C) 
methodology to acquire data and put 
it into practice robustly.  

APEAL method of 
soundscape assessment
Jack Harvey-Clark of Apex 
Acoustics presented his paper 
on the new APEAL method of 
soundscape assessment with his 
paper titled ‘Acoustic perception 
EvALuation of buildings – the APEAL 
method’. He shared how he has 
developed an audio visual method 
to systematically capture point of 
view assessments of soundscapes 
to assist communication of the 
soundscape in use to non-specialists 
and also evaluate it acoustically.  

Assessment techniques and 
the EIA process
Dani Fiumicelli of Vanguardia Ltd with 
his paper titled ‘Soundscaping and 
Environmental Impact Assessment’ 
that asked the question of whether 
soundscape assessment techniques 
could be helpful in the EIA process, to 
help account for many non-acoustic 
factors, and contextual infl uences 
that are often poorly accounted 
for in traditional approaches. He 
proposed with his usual style how 
this may change what the mitigation 
being proposed should be aiming to 
achieve, with not just noise reduction 
but improved health and wellbeing 
as important outcomes.

Process for capturing 
standardised sound, visual and 
subjective information
The fi nal speaker of the session was 
Andrew Mitchell of UCL, presenting a 
paper titled ‘The Soundscape Indices 
(SSID) Protocol – A method for 
practical soundscape assessments 
in the city’, an overview of the work 
he has been part of with Jian Kang 
and Francesco Aletta. The paper 
presented how the protocol, a 
process for capturing standardised 
sound, visual and subjective 
information for use in determining 
various soundscape indices, was 
developed and tested. Andrew 
presented comparisons of how 
the overall sound level infl uences 
‘pleasantness’ for a number of 
central London locations. The results 
indicated that there was a wide 
range in correlation strengths when 
considering overall level, but the 
protocol allows further investigation 
of the infl uence of locations where 
certain types of sounds were 
dominant, i.e. natural, tra�  c or 
human sounds, to help determine 
the importance of certain sounds 
on perceptions. P38
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Soundscape challenges
When the speakers were asked 
by the chairs about what the 
main obstacles to soundscape in 
practice were today, the two main 
challenges identifi ed were: educating 
practicing acousticians on feasible 
methods to account for soundscape 
considerations in real-world projects, 
and how to combine traditional 
acoustic and psychoacoustic 
measurements with other contextual 
factors meaningfully, such as visual 
elements which are known to notably 
a� ect the perception of sound. One 
audience poll identifi ed a strong 
will of the audience (97%) to create 
a specifi c IOA Soundscape group, 
which was committed to be followed 
up by the chairs, as a legacy of this 
session. An update post event is that 
this has been put to IOA Exec. 

Musical Acoustics Group 
session report
By Professor Stephen Dance

The Musical Acoustics Group was 
badly a� ected by COVID during 
2020, however, meetings were held 
virtually and the eighth consecutive 
AGM was held during the IOA virtual 
conference in October 2020. 

Each of the planned physical 
events was delayed by one year to 
allow the pandemic to clear. The fi rst 
event was to be held at the Royal 
Academy of Engineering during early 
April 2020 in collaboration with the 
newly formed Hearing Conservation 
Association with the focus on music 
and the sound of performance. This 
was supported by UK Acoustics 
Network through two special 
interest groups: Room Acoustics and 
Communication, and Biomedical.

The second meeting was due to be 
held at Birmingham City University in 
mid-October 2020 to cover all areas 
of music and acoustics. 

At Acoustics 2020, a special 
session was held jointly with the 
Musical Acoustics Group, the 
Speech and Hearing Group and the 
Biomedical Acoustics Group. Earlier 
in the year, the fi rst virtual inaugural 
lecture was presented by Professor 
Stephen Dance on ‘Facing the 
Music – Music and Sound Exposure’. 
This was held over Zoom and had           
77 participants. 

The management committee 
of the Group has held six virtual 
meetings using internet conferencing 
facilities, thereby avoiding any 
unnecessary travelling and, more 

importantly, keeping safe in these 
concerning times. 

We expanded our ranks with 
a new IOA Early Careers Group 
representative, Celia Diaz Brito, 
who joined the committee. Our 
thanks go, as ever, to all members 
of the committee for the active 
roles they take in all aspects of the 
Group’s activities. 

We hope that 2021 brings musical 
acoustics back to the fore with 
the support of the new UKAN+ 
EPSRC grant.

The future of road and 
rail modelling 
By Hilary Notley, Defra

One of the fi nal sessions of Acoustics 
2020 was on the future of road and 
rail modelling and was co-chaired by 
Matthew Muirhead from AECOM and 
Hilary Notley from Defra.

The fi rst paper, ‘Design manuals 
for the roads and bridges: an 
introduction to LA111 noise and 
vibration’ was given by Ian Holmes of 
Highways England. Ian’s presentation 
covered the changes to the noise and 
vibration assessment methodology 
within the Design Manual for Roads 
and Bridges (DMRB). His current 
role has ownership for the noise 
chapters within DMRB, specifi cally 
LA111, Noise Assessment and LD119, 
Roadside Environmental Mitigation 
and Enhancement. The changes were 
fi rst published in November 2019 and 
there have been revisions since then. 
Ian described the changes in LA111 as 
“evolution, not revolution” compared 
to its predecessor HD213/11. High 
level points raised included:
•  a focus on requirements and 

advice, removing the narrative;
•  consideration of LOAEL and SOAEL;
•  how to determine whether noise or 

vibration from a scheme gives rise 
to Signifi cant Environmental E� ect; 
and

•  consideration of non-acoustic 
factors for determination of 
operational signifi cance.
Ian highlighted that the document 

requires likely signifi cant e� ects to 
be identifi ed (based on assessment 
of noise change on people), however 
he emphasised that the level of detail 
shall be proportionate to the quality 
of data available and the risk of likely 
signifi cant environmental e� ect.

Following the presentation Ian 
answered questions ranging from 
the level of feedback received since 
the publication of the guidance 

last November, to clarifi cation of 
technical details.

The remaining papers in the 
session were all linked to an initiative 
being driven by the British Standards 
Committee on Transportation Noise 
(EH/1/2). All speakers and chairs in this 
session are members of EH/1/2 and 
also members of a working group of 
EH/1/2 tasked with scoping proposals 
for British Standard on the Calculation 
of Sound Levels Outdoors (BS CSLO). 
It is proposed that this British Standard 
could eventually replace national 
modelling methods such as CRTN 
and CRN.

An IOA workshop was held in 
March to discuss the proposals and 
formulate a preferred way forward for 
the proposed BS CSLO. As it happens, 
that meeting turned out to be last one 
run with physical attendance by the 
IOA before COVID-19 restrictions were 
implemented, although even then there 
were indications of what was to come 
as it had a blended format allowing 
for online delegates as well as in 
person. The papers from that workshop 
were updated for Acoustics 2020 to 
allow for additional consultation and 
engagement with IOA members and 
interested professionals to ensure any 
resulting standards meet the needs of 
the wider industry.

The fi rst paper in this group was a 
scene-setter called ‘Noise Mapping 
– the Case for Change’, presented 
by Simon Shilton of Acustica. Simon 
chairs the working group scoping the 
proposed BS CSLO and he explained 
that the aims of the working group 
were to develop the business case 
and to identify the user and business 
requirements. Two key objectives 
underpinned this work:
•  do the current CRTN and CRN 

methods meet current and known 
future needs? and

•  if not, what are the requirements 
of the methods which could 
replace them?
Identifi cation of user requirements 

considered those from stakeholders 
(e.g. national and local government 
organisations, consultants), data 
providers (e.g. OS, road tra�  c survey 
companies) and consumers of results 
(e.g. national and local public health 
bodies, planners). The analysis 
resulted in the following concept:
•  British Standard for the Calculation 

of Sound Levels Outdoors
 o  Part 1: Defi nitions and 

Quality Assurance;
 o  Part 2: Calculation of Sound 

Propagation Outdoors; P40
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Due to diffi culties in predicting resultant noise levels from impact, 
in-situ testing can reduce the uncertainty.

The recent Covid pandemic and associated social 
distancing has hindered such site tests and hence why 
we are now offering to supply acousticians with their 
own test bases. Both the lightweight spring and rubber 
construction types are purposely made to be easily 
transportable, like for like in construction make-up and 
robust enough to withstand years of testing. 

We at Mason UK are focused on providing correctly 
engineering solutions and thus have been 
supporting acoustic drop tests for prospective 
projects for many years. Being able to test an impact 
and vibration mitigation system on site helps reduce 
project risk by yielding objective performance data 
which, in our experience, helps tune specifi c 
requirements and boosts end user/client confi dence. 
This is especially true in applications such as 
gymnasia and exercise studios.

We prefer to directly support any new project 
where possible however, we would be pleased to 
supply test bases to any consultant that would 
like to perform independent testing. 
If interested, please do get in touch with us.
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After an initial floating floor installation in 1997, 
Mason UK joined up again with the Royal Opera 
House to assist in the design and supply of 
acoustic isolation solutions. The “Open-Up” project 
undertook a substantial refurbishment which 
included the Piaza and Linbury Theatre which went 
under a major redesign with a brand new seating 
structure being constructed on top of the existing 
Mason Floating Floor.

Royal Opera House Piaza entrance

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

In addition to the main auditorium, a new 
waterproofed floating floor was required in the 
lift pit. The floor was designed and supplied by 
Mason UK along with a bespoke column baseplate 
design which enabled the existing lift columns to be 
preloaded onto the floor. The bearings were selected 
to satisfy the 12Hz acoustic requirement as well as 
the high loading and emergency conditions that are 
common with lift design.

The Royal Opera House project is typical of 
how Mason UK are able to not only provide 
high quality acoustic solutions, but also able to 
assist in the design and installation of complex, 
bespoke arrangements.

▲ Sectional view of the new bearing assembly through 
the existing floating floor
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 o  Part 3: Calculation of Railway 
Vehicle Sound Power Emissions; 
and

 o  Part 4: Calculation of Road 
Tra�  c Sound Power Emissions.

•  Potential for future extensions 
for other sources such as wind 
turbines, construction, open sites, 
industrial facilities, etc.
The vision for any resulting 

BS CLSO would be:
•  sound power emission levels from 

road and railway sources;
•  attenuation of sound outdoors from 

source to receiver;
•  robust, repeatable, ratifi ed and 

reliable results, within clearly 
defi ned boundaries;

•  calculates the sound reduction 
arising from noise mitigation 
measures implemented either at 
source or in the propagation path;

•  basis of development to refl ect 
technological changes to the 
sources, or enhancements 
in understanding of sound 
propagation; and

•  complete and clear documentation, 
ratifi ed and supported with test 
cases with known results, to help 
provide consistent implementation 
in software – i.e. ISO/TR 17534-X.
Simon further outlined some 

functional and non-functional 
requirements. The fi ndings of the 
scoping group, as reported by Simon 
when outlining the case for change, 
were that existing methods meet 
current requirements through a series 
of extensions and are applied beyond 
the original design parameters. They 
do not robustly support some of the 
emerging use cases and neither 
do they meet all the identifi ed 
functional requirements based upon 
user requirements. In conclusion, 
developing a new BS CLSO could 
leverage the developments in source 
and propagation modelling over the 
past 30 years and provide a robust 
and supported method for emerging 
and future user requirements.

Data
The next paper was presented by 
Nigel Jones from Extrium. In a world 
that is now driven by, and generates, 
data in many more ways and to a far 
greater volume than ever envisaged 
when CRTN and CRN were fi rst 
developed, Nigel built on the previous 
paper to outline ‘Data Requirements 
and Opportunities’. To illustrate the 
point, Nigel took a simple defi nition to 
highlight just how integral data is to, 
and throughout, the process:

What is noise modelling?
Defi nition (italic words indicate 
data requirement):
• computer based calculation
•  following a defi ned methodology, 

to calculate
• sound levels emitted by   

specifi c sources
• propagation through space
• to defi ned receptor locations
• within a defi ned geographical area
• over a specifi c period of time.

Nigel summarised the di� erent types 
of data required in noise modelling, 
covering issues such as the di� erent 
scales of modelling required for 
di� erent use cases and the di� erent 
levels of detail available in datasets. 
He then raised the question of 
whether we need or whether it 
would be advisable/helpful to have 
di� erent defi ned/standardised data 
(data schemas) for particular end 
uses, perhaps refl ecting di� erent 
assessment levels. He then gave an 
example of geospatial metadata.

This naturally led to a discussion 
on data standards, these could 
perhaps be based on ISO TC 211 and 
the Open Geospatial Consortium 
standard framework. Looking to the 
future, Nigel explained, this could 
include a wide data landscape 
including smart cities, sensors, 
interoperable data and more joined 
up decision making – which must 
surely be an aim for us all.

Having laid out the broad 
landscape the next papers started 
to focus in on specifi c topics. First 
it was the turn of our President, 
Stephen Turner of ST Acoustics. 
Stephen also chairs EH/1/2 under 
which the scoping working group 
sits. Stephen acknowledged that 
his paper, ‘Railway Source Terms’, 
was the work of Chris Jones, who 
presented his work at the March 
meeting. Stephen kindly agreed to 
present Chris’ paper and also paid 
tribute to the great contribution to this 
fi eld by Chris Jones and Rick Jones, 
both railway noise experts and both 
recently retired. 

Stephen started by outlining the 
case for change, picking up on some of 
the requirements identifi ed in Simon’s 
earlier paper. He detailed the di� erent 
sources of noise contributing to the 
overall noise emitted from railways 
and discussed the di� erent methods 
available, which may be suitable for 
adapting to a new BS CSLO such as 
IMAGINE, CNOSSOS-EU:2015, sonRail 
and other schemes. 

However, the outstanding question 
is how the input data can be captured. 
Fortunately, Subgroup I of CEN TC 256 
W3 Railways – Acoustics is currently 
drafting a standard for the assessment 
of ‘apparent sound power’, which will 
cover all sources of a moving vehicle 
(e.g. rolling, aero, engine). 

Stephen then discussed the 
considerations for rolling noise, 
aerodynamic noise, bridges and squeal 
presenting the challenges ahead for 
both modelling or measuring elements 
of the source and other terms. Stephen 
reminded us that there were further 
considerations to be resolved such as 
barriers and directivity (cylindrical, not 
spherical dispersion).

Finally, there are organisation 
issues to resolve. These include 
who ‘keeps’ the database and who 
pays for the development/data 
gathering maintenance.

Road source terms
We turned our attention next to ‘Road 
Source Terms’ presented by co-chair, 
Matt Muirhead from AECOM.
As with the previous paper, Matt 
started by expanding on the case for 
change. Potential limitations with the 
current methodology include a lack of 
appropriate metrics and time periods, 
a desire for a scalable approach, 
fl eet composition (particularly with 
the introduction of electric vehicles), 
the ability to account for acceleration 
and deceleration of tra�  c (including 
congestion) and changes to tyre 
regulations. Matt then discussed some 
of the emerging requirements from the 
use case analysis and identifi ed some 
of the di� erent methods available, 
which may be suitable for adaptation 
to a new BS CSLO. These included 
Harmonoise/IMAGINE, Nord2000 
and CNOSSOS-EU:2015 and Matt 
outlined some of the advantages and 
disadvantages of these approaches. 

In a similar vein to the rail source 
terms paper, Matt reminded us that 
nothing is simple or complete and that 
there are challenges with obtaining 
relevant input data. There are 
European databases that will prove 
su�  cient for some purposes and 
assumptions which may be made, but 
adaptation for the UK and the chosen 
propagation method will be necessary 
to deem the data suitable for all 
identifi ed use cases.

Finally, echoing the rail paper yet 
again, Matt identifi ed the next steps, 
which include scoping the required 
tasks and seeking (and securing) 
funding streams. P42
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Quality framework, 
propagation and 
future aspirations
The fi nal paper in the session saw 
Simon Shilton from Acustica take 
to the (virtual) stage again. His 
presentation, ‘Quality Framework, 
Propagation and Future Aspirations’, 
expanded upon the road and rail 
source terms papers to cover options 
identifi ed for the propagation aspect 
of any new BS CSLO. He began by 
outlining some of the limitations 
associated with current methods such 
as simplifi ed paths (e.g. lack of lateral 
di� raction), the advantages of 3D over 
2.5D propagation and the di� erence 
in approach for homogenous vs 
favourable conditions. Simon further 
detailed new and future potential 
developments, such as accounting 
for green infrastructure, trees/foliage/
woodland attenuation and future 
requirements including assessment 
at quiet façades in courtyards and 
tunnel portals. 

The key requirement was a 
need to:
•  develop the draft methodology 

for the propagation of sound 
levels outdoors;

•  catalogue all input and 
output datasets;

•  provide test cases with known 
results; and

•  release an open source 
software implementation.
Moving on from propagation to 

consider the proposed standard as 
whole, Simon emphasised the need for 
clear defi nitions and quality assurance, 
especially as currently, methods are 
frequently used beyond their design 
scope, with software developers 
having to extend the range of 
application to meet the expectations of 
users. Therefore, the following quality 
framework, based on research and 
results from scoping panel, is proposed 
for Part 1 of the standard (Defi nitions 
and Quality Assurance):
• defi ne scope of application;
•  application of the methods in 

di� erent use cases;
•  defi ne quality criteria  –  per use case;
•  data schema specifi cation for input 

and output objects;
•  address uncertainty; and
•  develop technical report under 

ISO 17534.
In addition, the concept outlined in 

Simon’s fi rst paper (see above) may 
need to be enhanced with guidance, 
perhaps in the form of informative 
annexes or a separate ‘code of 
practice’, ‘guide’ or technical report.

In order to deliver this concept, it 
is proposed that separate drafting 
panels are formed for each part of 
the standard. The scoping working 
group will transform into a steering 
committee, which will have overall 
responsibility for delivering the 
standard through:
•  ensuring consistency in approach 

between the drafting panels;
•  securing internal consistency 

within each part of the standard;
•  defi ning the scope of the methods; 

and
• defi ning the approval criteria.

There are various research 
requirements, some of which were 
covered in the individual papers 
and others identifi ed by the scoping 
working group and yet more still to be 
identifi ed by the drafting panels. New 
or novel solutions may be required for 
some user requirements.

EH/1/2 is looking for volunteers 
from across the industry to come 
together in the drafting panels.
Expertise is sought in:
• sound propagation outdoors;
•  emission sound power from roads 

and railways;
•  existing methods, including 

Harmonoise, IMAGINE, Nord2000, 
NMPB 2008, CNOSSOS-EU:2015;

•  development of software for 
source and propagation models;

•  GIS and database design for 
data schema;

•  noise modelling for test cases;
•  long-term sound measurements for 

basis of validation;
•  authoring of guidance documents; 

and
• ISO 17534.

A discussion then followed to allow 
the BSI working group to gather some 
feedback from the delegates. Areas 
mentioned for further consideration 
included stationary and slow-moving 
trains (depots), wet roads, climate 
change (wetter weather, stormier 
weather, warmer weather = more 
windows open), greening on and 
between buildings, perception/
soundscape – not just decibels.

If you feel you can contribute to 
one of the drafting panels, or can 
help secure funding (e.g. expertise in 
grant applications), please contact 
the EH/1/2 committee at Joanna.
Macnamara@bsigroup.com clearly 
marking your email as being in relation 
to the EH/1/2 CSLO working group.

Early Careers Group 
By Tomasz Galikowski

The early careers session of 
Acoustics 2020 was organised jointly 
by the early careers groups of the 
IOA and the UK Acoustics Network. 
The purpose of the session was to 
give Early Career Group members 
an insight into the topics of e� ective 
collaboration between industry (both 
R&D and consultancy) and academia, 
and on career routes from academia 
into industry.  

We had four invited speakers in the 
session from a range of backgrounds 
in both industry and academia. 
Ashley Leiper from EnviroCentre 
spoke on his experience as a 
consultant developing soundscapes 
for urban planning, and the role 
academia has in supporting 
soundscape research.

Andrew Mathieson from Thales 
spoke about his experience moving 
from academic research into 
industrial R&D, and his perspective on 
the di� erent forms that collaboration 
between industry and academia 
can take.  

Joseph Allen from RBA Acoustics 
gave an overview of his career 
development, and gave our early 
career members advice on their 
career development based on his 
own experiences.  

Finally, Nikhil Banda from Seiche 
gave a talk on his experiences in 
the fi eld of underwater acoustics 
during his time at university and at a 
consultancy, highlighting the ways 
to transition from academic research 
into industry. We are grateful to all 
four speakers for giving their time to 
share their experience with our early 
career members.

The session was followed by 
a virtual social and quiz event 
organised by the IOA Early Careers 
Group. The quiz comprised four 
rounds – acoustics and general 
knowledge questions – with an 
increasing di�  culty and decreasing 
amount of time for answers. The 
winner was Kial Jackson from Scotch 
Partners LLP followed by Alec 
Korchev from Clarke Saunders and 
Zach Simcox from Azymuth Acoustics. 
Well done to all! Enormous thanks 
to Laura Broadley, Robin Mackenzie 
and Dean Chapman for organising 
and hosting the event. 

There is no report from the Physical Acoustics Group. Once this has been completed, 

it will be included in the next available issue of Acoustics Bulletin.
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It’s not just quiet, 
its COVID quiet…
Last year was a strange time for acousticians. The impact of the COVID-19 
virus on noise consultants and regulators alike was mixed…

On the one hand, the lack 
of road tra�  c and 
transport noise led to 
markedly lower noise 

levels in the general environment 
(more of that later). On the other 
hand, domestic noise complaints, 
behavioural noise and noise in 
streets from impromptu parties 
have been an increased source of 
complaint as the lockdown 
generation tried to cope with the 
new normal.  The two observations 
may be connected  –  one 
unmasking the e� ects of the other?

This article doesn’t address the 
behavioural noise elements but 
instead, focuses on the broader 
picture; the changes in transport 
that have seen markedly lower 
environmental noise levels 
and whether assessment of 
that noise during lockdowns is 
producing appropriately robust 
impact assessments. 

Those familiar with environmental 
noise will be aware of a number of 
key standards in relation to noise 
and health. The World Health 
Organization (WHO) guidance (1999 
and 2009) provide ‘noise limits’ 
based on long-term LAeq levels that 
provide fi xed limits linked to health 
e� ects and disturbance. WHO 
recommends that limits for day 
time and night time noise should 
not be exceeded and these are 
summarised in the table below:

By Tony Higgins and John Shelton
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Specifi c environment Critical health e� ect(s) LAeq [dB] Time base [hours] LAmax fast [dB] Source

Outdoor living area Serious annoyance, daytime 
and evening.
Moderate annoyance, daytime 
and evening

55

50

16

16

-
-

WHO 1999

Outside bedrooms Sleep disturbance, window open 
(outdoor values)
Lowest Observed Adverse E� ect 
Level (Loael)

45

40

8

8

60 WHO 1999

WHO2009

Most environmental noise is 
mainly infl uenced by transport 
activities, in particular road tra�  c, 
so let’s look at an example of road 
tra�  c data pre- and post-COVID.  

Tra�  c noise
Take for example the nation’s 
busiest B road, the B2145 
Chichester to Manhood Peninsula 
road in Sussex. The road supports 
a diverse mix of tra�  c that includes 
many large lorries transporting 
vegetables, salads and fruit from 
the greenhouses and fi elds there. 
Around 11,000 vehicles per day 
pass the monitoring point and lorry 
tra�  c continues during the night.

The monitoring station logs one 
second LAeq values, and 1/3 octave 
spectra, which are uploaded to the 
web every 15 minutes for archiving, 
calculations and documentation. 
The monitoring station has an 
unobstructed view of (and is       
50m from) the road in line with the 
façade of the receptor.

The monitoring has been going 
for three years and includes the 
lockdown cycle last year (2020) so 
it is interesting to see what e� ect 
there might be.
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Calculations of standard 
parameters are available, but for 
ease of comparison Lden results are 
shown in the fi gures below.  

The data in Figure 1 (below) 
provides a summary of the 
observed measured Lden levels.  The 
average measured levels show 
consistent results as expected for a 
busy road.

Typically, pre-COVID the Lden is 
between 61 and 63 dB(A) (see 2019 
overview) corresponding to an 
LDay of around 59-61 dB(A) and an 
LNight of 52-54 dB (see conversion 
table from research carried out by 
Brinkla et.al. 2017).

This converted data is then 
directly comparable to the WHO 
standards noted above. During 
‘normal’ times the receptor location 
is clearly subject to high levels of 
transport noise that exceed the 
WHO guidelines for both day and 
night time noise exposure. WHO 
guidelines would indicate this level 
of exposure might cause ‘critical 
health impacts’, serious annoyance 
during the day and problems with 
restful sleep at night.

*Assessing the changing urban sound environment during the COVID-19 lockdown period using short-term acoustic measurements; Francesco Aletta, Tin Oberman, 
Andrew Mitchell, Huan Tong, and Jian Kang* May 18, 2020 https://www.researchgate.net/fi gure/On-the-left-Sound-levels-distributions-at-the-11-London-locations-for-
Location-IDs_fi g1_342804275 .

Compare this to the results 
observed during the lockdown 
2020, typically levels of 58-
60 dB(A) Lden, a reduction of 
approximately 3 dB, and a 
corresponding drop in Lday and LNight

levels. 3 dB is a noticeable drop 
in noise levels but might we have 
expected more?  

Studies* indicate drops in 
LAeq levels from 1.2dB-10.7 dB, 
but dependent on type of 
transportation noise.

Results at the monitoring position 
noted that there continued to be 
high levels of noise from the road 
despite lockdown. Observations 
noted that the number of HGVs 
continued unchanged, but car 
numbers reduced signifi cantly. The 
higher proportion of HGVs as the 
dominant source conspired to keep 
receptor noise levels high.

Our data provides a conservative 
estimate of long-term averages 
linked to WHO criteria.

Clearly, the 2019 data shows a 
high level of noise, above WHO 
levels both before and during the 
COVID crisis. The reduction due 

(On 23rd March 2020, lockdown began although tra�  c had already been reducing prior to that date.)

Below left:
Figure 1:
2019 Lden data

Below right:
Figure 2:
2020 Lden data

to COVID is signifi cant, but not 
enough to reduce the overall level 
of impact despite the perceived 
level of reduction (the lack of cars 
on the road).

From an impact assessment 
perspective, where does this 
leave the acoustician in terms of 
context? Obviously, a lower noise 
level is less harmful, but can we 
actually say that the impact is 
now reduced? The presence of 
higher levels of HGVs no longer 
masked by increased overall road 
tra�  c may actually exacerbate 
adverse impacts.

So, the case for impact 
assessment addressing reduction 
in level from road vehicles may 
be variable dependent on actual 
perceived impact, which may 
or may not be demonstrable 
from the data. Perhaps looking 
at transport noise events would 
better demonstrate impact in these 
COVID times?

The best example of event noise 
due to transport is that produced 
by aircraft. P46
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** https://www.degruyter.com/view/journals/noise/7/1/article-p123.xml?language=en

Below:
Figure 3: Noise 
data pre- and
post-COVID

Aircraft noise
We will take the example the 
Heathrow. Monitoring was carried 
out in Windsor between 28th May 
and 2nd June 2020.

The monitoring station logs one 
second LAeq values, and 1/3 octave 
spectra, which are uploaded to the 
web every 15 minutes for archiving, 
calculations and documentation. 
The monitoring station is located on 
a fl at roof away from other sources 
of noise, and well above the street 
level and ambient road tra�  c 
(reduced as it was!).

The monitoring provided data in 
terms of LDay, and LNight for the period 
in question, and an LAmax analysis of 
events (aircraft noise) in real time.

The tables below provide the 
data for pre- and post-lockdown 
noise associated with fl ights from 
Heathrow. Flights commenced 
on 1st June 2020 so the data 
from 31st May 2020 night and 
1st June 2020 day refl ect the 
impact of a return of fl ying 
(according to Heathrow data about 
60% of capacity).

Start Time (Lnight) Duration LAeq (dB)

29/05/2020 23:00:00 08:00:00 46.6

30/05/2020 23:00:00 08:00:00 46.0

31/05/2020 23:00:00 08:00:00 55.0

01/06/2020 23:00:00 08:00:00 42.4

Start Time (Lday) Duration LAeq (dB)

29/05/2020 11:45:41 11:14:19 47.9

30/05/2020 07:00:00 16:00:00 47.9

31/05/2020 07:00:00 16:00:00 48.0

01/06/2020 07:00:00 16:00:00 56.6

The increase in noise level was 
signifi cant, a 9-13 dB increase in 
night time noise, and an 8-9 dB 
increase in day time noise.

This corresponds with the 
research of Aletta et al**, that 
reported a maximum increase of up 
to 21 dB Lden.  

But, as with the tra�  c noise 
example above, long-term levels 
may not provide the best results for 
assessment of impact.

Figures 3, and 4 below show 
the comparison of Lmax data for 
the monitoring period pre- and 
post-COVID restrictions. Flights 
recommenced on 1st June 2020.

The data clearly shows a 
signifi cant increase in number 
and level of LAmax events. Trigger 
recordings taken also confi rm that 
the events were aircraft-related.

Closer analysis of the results 
shows the commencement of 
fl ights (about 250 of them) and 
the increase in levels. The red 
line shows the WHO compliance 
standard that is broadly complied 
with or without aircraft noise, the 
graph below shows the level and 
number of exceedances even from 
relatively low aircraft activity. P48

MP1 Time History Graph 29.305.20 – 02.06.20

LAmax Time History Graph 01.06.20

90

85

80

75

70

65

60

55

50

45

40

35

30
12:00:00 12:00:00 12:00:00 12:00:0018:00:00 18:00:00 18:00:00 18:00:0000:00:00 00:00:00 00:00:00 00:00:0006:00:00 06:00:00 06:00:00 06:00:00

29/05/2020 11:45:41 02/06/2020 07:40:57

LA
eq

   
   
LA

M
ax

   
   
LA

F9
0

Time

90

85

80

75

70

65

60

55

50

45

40

35

30

LA
FM

ax

01:00:00 03:00:00 05:00:00 07:00:00 09:00:00 11:00:00 13:00:00 15:00:00 17:00:00 19:00:00 21:00:00 23:00:00

01/06/2020 00:00:06 01/06/2020 23:56:56Time

IN
ST

RU
M

EN
TA

TI
O

N
 C

O
RN

ER

Instrumentation Corner.indd   46Instrumentation Corner.indd   46 23/12/2020   13:4823/12/2020   13:48

https://www.degruyter.com/view/journals/noise/7/1/article-p123.xml?language=en


A global leader in electronics rose to the top of the audio 
industry by adding multiphysics simulation to their design 
workflow. COMSOL Multiphysics® enables audio engineers 
to couple acoustics analyses and other physical phenomena 
to address design challenges inherent to loudspeaker and 
soundbar designs.

The COMSOL Multiphysics® software is used for simulating 
designs, devices and processes in all fields of engineering, 
manufacturing and scientific research. See how you can 
apply it to your loudspeaker designs.

Acoustic pressure within a speaker box and the 
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Acoustic pressure within a speaker box and the 
sound pressure level in the surrounding domain.
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References 
Conversion between noise exposure indicators Leq24h, LDay, LEvening, LNight, Ldn and Lden:
Principles and practical guidance; Mark Brinka, Beat Schä�erb, Reto Pierenb, Jean Marc Wunderli https://tinyurl.com/yc59dslw

Conclusion
So where does all that leave us?

We can’t all stop fl ying and 
driving, and impact assessments 
based on monitoring during COVID 
lockdowns may represent a skewed 
and unacceptable result in terms 
of predicting impact. Clearly in 
some locations, transport noise has 
historically been high, breaching 
WHO guidelines, and will no doubt 
return to those levels when COVID 
measures are relaxed. The problem 
for acousticians is not so much how 
we comply as how we evaluate 
noise in the current climate. The 
COVID lockdown processes have 
clearly a� ected the ability of 
acoustic consultants to produce 
environmental noise reports that 
assess noise levels ‘typical’ for the 
area. In the absence of specifi c 
government guidance, the IOA and 

others issued helpful guidelines to 
those undertaking measurements, in 
order to keep development and the 
economy going, at https://tinyurl.
com/y7qej3mt

The COVID lockdowns, for 
all their negative implications, 
have provided one positive. The 
lockdowns have shown the impact 
of transport noise reductions and 
some of the measures that will be 
necessary to reduce transport-
related noise in order to comply 
with WHO guidelines.

Noise is recognised by the WHO 
as second only to air pollution in 
terms of the adverse impacts on 
health and wellbeing, COVID has 
shown us just how far we may 
need to go (and how much further 
we may still need to go) to meet 
the levels where noise does not 
adversely impact on health.  
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Reference table
$Desired metric$ $Known metric$

LDay
a LDay

b LDay
c LNight

a LNight
b LEvening

a LEvening
b LAeq24h Lden

a Lden
b Ldn

a Ldn
b Ldn

c

LDay
a +0.1 -0.5 +7.1 +6.0 +1.6 +2.9 +1.3 -2.0 -2.3 -2.1 -1.8 -1.3

LDay
b -0.1 -0.6 +6.9 +5.9 +1.5 +2.8 +1.2 -2.1 -2.4 -2.2 -1.9 -1.4

LDay
c +0.5 +0.6 +7.6 +6.5 +2.1 +3.4 +1.8 -1.5 -1.8 -1.6 -1.2 -0.8

LNight
a -7.1 -6.9 -7.6 -1.1 -5.5 -4.2 -5.7 -9.1 -9.3 -9.2 -8.8 -8.3

LNight
b -6.0 -5.9 -6.5 +1.1 -4.4 -3.1 -4.7 -8.0 -8.3 -8.1 -7.7 -7.3

LEvening
a -1.6 -1.5 -2.1 +5.5 +4.4 +1.3 -0.3 -3.6 -3.9 -3.7 -3.4 -2.9

LEvening
b -2.9 -2.8 -3.4 +4.2 +3.1 -1.3 -1.5 -4.9 -5.1 -5.0 -4.6 -4.1

LAeq24h -1.3 -1.2 -1.8 +5.7 +4.7 +0.3 +1.5 -3.3 -3.6 -3.4 -3.1 -2.6

Lden
a +2.0 +2.1 +1.5 +9.1 +8.0 +3.6 +4.9 +3.3 -0.3 -0.1 +0.3 +0.7

Lden
b +2.3 +2.4 +1.8 +9.3 +8.3 +3.9 +5.1 +3.6 +0.3 +0.2 +0.5 +1.0

Ldn
a +2.1 +2.2 +1.6 +9.2 +8.1 +3.7 +5.0 +3.4 ++o.1 -0.2 +0.3 +0.8

Ldn
b +1.8 +1.9 +1.2 +8.8 +7.7 +3.4 +4.6 +3.1 -0.3 -0.5 -0.3 +0.5

Ldn
c +1.3 +1.4 +0.8 +8.3 +7.3 +2.9 +4.1 +2.6 -0.7 -1.0 -0.8 -0.5
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Since the outbreak of 
COVID-19, face masks 
have not only become 
commonplace but indeed 

mandatory in many situations. 
However, the wearing of masks 
has had an immediate impact on 
speech communication by not 
only mu�  ing the sound but also 
by obscuring lip movement and 
facial expression. 

Some masks seem to attenuate 
consonants and high frequency 
speech components more than 
others. Whilst masks have impacted 
the deaf and hard of hearing most, 
the loss of high frequency sounds 
can cause speech intelligibility 
issues even to those with only a 
mild or negligible hearing loss – 
e.g. confusion between ‘fi fty’ and 
‘fi fteen’. In schools, particularly 
where primary aged children are 
still developing speech recognition 
and cognitive skills, wearing a 
mask can be an impediment to 
learning. The teaching of Phonics, 
for example, is reliant upon the 
child being able to clearly see 
the teacher’s lips – particularly as 
sounds are often emphasised to 
aid understanding.

A colleague of mine, who is 
profoundly deaf, but gets by with 
his digital hearing aids, has all but 
given up going out and attempting 
to shop or to communicate with 
sta�  at his bank, as the loss of lip 
reading combined with the acoustic 
attenuation that masks produce 
means it is impossible for him to 
understand what is being said. I 
therefore decided to measure the 
acoustic properties of a number 

Below:
Figure 1: HATS 
with surgical,
three-layer mask

By Peter Mapp PhD FIOA FASA FAES

Face masks are here to stay for now, but they make life for deaf and hard 
of hearing people, among others, very di�  cult. Peter Mapp specialises in 
the fi eld of speech intelligibility and has measured the speech attenuation 
properties of more than 20 face masks to see what they were actually doing.

Some acoustic and 
communication e� ects 
of face masks

FEATURE
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of masks and see what they were 
actually doing. Not only have the 
speech attenuation properties of 
more than 20 masks been assessed 
but also the speech transmission 
index (STI) was measured for 
many of them under simulated 
practical conditions. The masks 
investigated included a selection 
of fabric/fashion masks as well as 
three grades of medical mask and 
also a number of clear masks or 
masks with clear panels specifi cally 
designed to aid lip reading. Several 
clear visors were also tested both 
separately and in combination 
with the medical masks, as this is 
a common scenario  –  even when 
visiting the hairdresser or barber. 

Measuring technique
The acoustic attenuation produced 
by the masks was measured 
using a Bruel & Kjaer Head and 
Torso Simulator (Type 4128) with 
the signal being picked up by 
NTI XL2 audio analysers with type 
1 microphones together with a 
calibrated preamplifi er/digital audio 
computer interface and EASERA 
acoustic measurement software 
(see Figure 1).

The attenuation measurements 
were primarily made at a distance of  
0.5m in the calibrated listening room 
at PMA, which has an essentially 
fl at reverberation time characteristic 
of 0.3 seconds over the frequency 
range of interest. A measurement 
distance of 0.5m was chosen as 
this enabled sound radiated from 
the entire surface of the mask to 
integrate whilst minimising room 
acoustic e� ects. (The measured 

STI at this distance, under quiet 
conditions, was typically 0.96; 
indicating that there was e� ectively 
no interaction with the room).

The transfer function of each 
mask and the HATS was measured, 
enabling potential attenuations 
to be directly established. For 
simplicity, the masks were 
numbered and their key and 
description are set out in Table 
1. Fabric/material masks are 
designated M and masks whilst 
clear panels or clear masks and 
visors are designated CM. In total, 
over 25 masks were tested but for 
clarity, the results of just 15 (19 in 
combination) are reported here, 
the omitted test samples being 
covered by similar items within the 
overall corpus.

COVER STORY

P52
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The majority of the measurements 
were made using a pink noise test 
signal with 1/3 octave analysis 
resolution as this was found to 
provide optimal precision, though 
a further series tests was also 
conducted using 1/1 octave and 
1/24th octave resolutions, the latter 
being based on an exponential sine 
sweep signal.

Figure 2 summarises the results 
for the fabric/material masks. As the 
graphs show, the masks e� ectively 
form a low pass fi lter with high 
frequency attenuation setting in 
above 1250Hz. Most of the masks 
exhibited an attenuation of 3-5 dB 
in the important 4 kHz intelligibility 
band, though the heavier and 
washable ones had greater 
attenuations (e.g. M4 and M9). 
Conversely, the fashion mask with 
fi lters (M8) exhibited little attenuation 
with just 2 dB loss at 5-8 kHz, which 
would not be noticeable under most 
conditions. The standard polyester 
light blue, three-layer surgical mask 
(M2) was also measured to have 
an attenuation of 3-5 dB at high 
frequencies. Interestingly, several 
of the masks also exhibited a 1.5 
to 2.5dB loss at around 250Hz – 
produced by the resonant ‘drum skin’ 
e� ect of the stretched material. This 
e� ect is even more noticeable with 
the sti� er medical masks as shown 
in Figure 3.

The sti� er, heavier grade 
material of the medical masks also 
resulted in greater high frequency 
attenuation, with typical losses of 
9-12 dB occurring at around 4 kHz. 

Mask ID Mask description

M2 Polyester, three-layer FFP1  ‘surgical’ mask 4 x APF* (see Figure 1)
M3 Sti� er ‘particle fi ltering’ mask
M4 Washable cotton mask
M8 Black fashion mask with air valve
M9 Heavy duty mask with fi lter (fi ve layers)

M23 Multilayer washable mask
M23F Multilayer washable mask with fi lter

CM7 Fabric mask with clear panel 
CM8 or V Full face visor or face shield (see Fig 6)

CM10 Clear mask with foam seals top and bottom
CM20 Clear fl exible plastic mask with air valve
CM21 Clear, rigid plastic mask

M20 FFP2  (N 95) Medical mask 10 x APF*
M21 FFP3  (N 99) Medical mask 20 x APF* (with valve)
M22 FFP2  (N 95) Medical mask 10 x APF*

APF* = Assigned Protection Factor

Below:
Figure 2: Typical 
fabric face mask 
sound attenuation

Left:
Table 1

This is a signifi cant attenuation and 
certainly enough for many people 
to mishear or even not hear ‘f, ‘s’ 
and ‘th’ even under quiet conditions. 
Whereas the medical and
general-purpose face masks follow 
a similar, low pass fi lter trend, it was 
found that clear masks exhibited 
very di� erent characteristics – as 
shown by Figure 4. All the clear 
masks, be they a fabric material 
with a clear panel, completely 
clear  –  pliable or rigid, all 
exhibited a resonant gain at around 
800-1250 Hz before a low pass 
roll o� . A gain of 11 dB was found 
to occur with the full-face visor 
(red curve and see also Figure 6) 
though then this mask displayed 
a nominally fl at attenuation of 
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Above left:
Figure 3: Typical 
sound attenuation 
by ‘medical grade’ 
face masks

Left:
Figure 4: Typical 
sound attenuation 
exhibited by clear 
face masks

Left:
Figure 5: Averaged 
sound attenuation 
produced by 
di� erent mask types

about 6 dB. CM7 is a fabric mask 
with a fl exible clear panel and 
perhaps, not surprisingly, this 
exhibited a resonance with a lower 
Q, though still had an attenuation 
of 10 dB at 5 to 6 kHz (light blue 
curve in Figure 4). The resonant 
peaks were very audible and 
signifi cantly coloured the sound 
(and speech) – though it is possible 
to argue that this increase in level 
should increase intelligibility – 
certainly within the 1 kHz octave 
band. Ironically however, the high 
frequency attenuations produced 
by the clear masks were worse than 
their fabric counterparts and so a 
person wearing a clear mask would 
potentially be less intelligible – at 
least from an acoustic perspective. 
Figure 6 summarises the situation 
by showing the average attenuation 
of sound produced by each type 
of mask. The clear mask data is 
shown with and without inclusion 
of the full-face visor as it displayed 
signifi cantly di� erent characteristics. 
From the fi gure, the increased 
sound attenuation produced by the 
medical grade masks and the clear 
masks can readily be seen. P54

Medical Face Mask Attenuations

Clear Face Mask Sound Attenuations

Average Sound Attenuation Characteristics
for Di� erent Face Mask Types

5

10

5

0

-5

-10

-15

-20

At
en

ua
tio

n 
(d

B)

Surgical

FFP2

FFP3

FFP2

CM20

CM21

Visor

CM10

CM7

AV CM

AV Med

Av FM

Av CM nv

5

0

-5

-10

-15

10

5

0

-5

-10

-15

At
en

ua
tio

n 
(d

B)
At

en
ua

tio
n 

(d
B)

1/3 Octave Frequency (Hz)

1/3 Octave Frequency (Hz)

100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000

100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000

1/3 Octave Frequency (Hz)
100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000

Facemasks.indd   53Facemasks.indd   53 22/12/2020   13:1922/12/2020   13:19



54       ACOUSTICS BULLETIN JANUARY / FEBRUARY 2021

FEATURE

Above:
Figure 6: Visor 
and FFP3 face 
mask combination

Below:
Figure 7: 
Attenuation for 
visor and face 
mask combination

It is common practice, both in 
medical situations and certain other 
close-contact situations such as 
hairdressers and therapists, for the 
practitioner to wear both a face 
mask and a visor. This combination 
was therefore also measured in 
order to establish the combined 
attenuation that this might produce. 
Figure 6 shows a full-face visor 
and FFP3 mask under test, whilst   
Figure 7 presents the attenuation 
data for the combined masks.

Face masks with visors
As might be expected, the 
combination of a mask and 
visor signifi cantly increases the 
attenuation, potentially reducing 
the higher frequency speech 
intelligibility components by more 
than 10-15 dB (M21 is the FFP3 
mask– see table 1).

One associated aspect of wearing 
a mask, is the change in ‘self-speech 
level’ perceived by a talker. For 
example, when wearing a visor or 
some of the other types of clear 
mask, the speech level at the talker’s 
ears can actually increase, falsely 
indicating to talkers that that they 
are talking more loudly. This is, of 
course, is in direct contradiction to 
the reality of the situation whereby 
the mask substantially reduces the 
speech output as far as a listener 

is concerned. Figure 8 compares 
the speech levels measured at the 
ear of the HATS, with and without a 
mask or visor in situ. As can be seen 
from Figure 8, the clear face masks 
all increased the speech level at 
the talker’s ears. In the case of the 
clear visor, the increase was a very 
audible 7 dBA and a corresponding 
6 dBA for the rigid clear mask – 
levels that could well cause talkers 
to reduce their speech level. This in 
e� ect produces a ‘double whammy’ 
for a listener, as not only is the 
speech level and spectrum reduced 
and distorted by the mask but this 
reduction in speech level is then 
reduced still further by the talker 
reducing his/her vocal e� ort.

Intelligibility
Whereas measuring the acoustic 
attenuation produced by the 
face masks is certainly useful 
and the parameter has a direct 
bearing on intelligibility, it does not 
directly indicate what the e� ect on 
intelligibility might be. A series of 
STI tests was therefore undertaken 
to see how the masks a� ected this 
parameter. A total of 19 masks (or 
mask + visor combinations) were 
tested. The STI tests were carried 
out in a room that mainly had 
hard surfaces, set up to simulate 
a treatment room or similar space. 
(Room dimensions 3.65 x 3.10 x
2.25 m). Although most of the 
surfaces were sound refl ecting, the 
mid-frequency reverberation time 
was only 0.4-0.5 seconds.

The in-room STI measurements 
were made at a distance of 2m (i.e. in 
line with social distancing) under both 
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Below: Figure 8: Speech level at talker’s ears when wearing a face mask,  measured using a 60 dBA [1m] STIPA test signal

Above: Figure 9: STI measurement results for quiet (23 dBA) condition (speech = 60 dBA)

Above: Figure 10: STI measurement results with NR50 ambient noise (speech = 60 dBA)

quiet conditions (23 dBA) and with a 
di� use artifi cial noise fi eld equivalent 
to NR50. The STIPA speech level was 
set to be 60 dBA. 

Under quiet conditions, the STI 
(STIPA) was 0.75 for the HATS at 
2m without a mask. The potential 
intelligibility for this condition would 
be rated as ‘excellent’. With a mask, 
the intelligibility, even under these 
very quiet conditions, measurably 
reduced. The results are summarised 
in Figure 9, which presents the STI 
data for the 20 conditions. The 
FFP3 and visor combination, not 
surprisingly, produced the lowest STI 
result of 0.65. This should however, 
potentially provide ‘good’ intelligibility 
albeit with the high frequency 
components severely reduced. 

For the second STI test, the 
noise level in the test room was 
artifi cially increased to NR 50 
(54 dBA) which, in communication 
terms, is not a particularly high 
noise level. The tests were then 
repeated – maintaining the 60 
dBA STIPA signal level. Figure 10 
summarises the results. With no 
mask, the STI reduced to 0.54 – 
which should provide reasonable 
intelligibility. (Bearing in mind 
that the minimum standard for a 
voice alarm/life safety system is 
0.50 STI). From Figure 10 it can 
be seen that the rank order has 
changed slightly and two of the 
masks and two of the mask/visor 
combinations only achieved 0.41 STI 
or less – indicating that speech 
would be virtually unintelligible, 
with only a limited number of words 
being deciphered. 

With concentration and perhaps 
a limited vocabulary, the masks 
achieving an STI value of ≥ 0.43 
could be considered to provide 
limited intelligibility, with 0.50 being 
considered to be the minimum 
acceptable value for normal speech. 
Where complex information is being 
discussed or exact data needs to be 
understood (in an operating theatre 
for example) then an STI value of 
at least 0.62 to 0.66 needs to be 
achieved. It is worth noting that only 
three masks achieved STI scores of 
≥ 0.50 for the test condition with the 
NR50 noise level. 

Whilst these STI test results 
apply only to the case in point, they 
nevertheless clearly indicate how 
face masks can signifi cantly a� ect 
speech intelligibility, even under 
fairly benign conditions. P56
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Furthermore, it should not be 
forgotten that the above STI results 
apply to listeners with perfect hearing 
or with no more than 5 dB of loss – 
which is negligible. Applying a mild 
hearing loss of 20 dB (approximately 
equivalent to the normal hearing 
acuity/loss for a 40-year-old male) 
then the potential e� ect of a mask 
on speech intelligibility becomes 
even clearer. 

Figure 11 shows the STI quiet data 
corrected for a ‘mild’ 20 dB hearing 
loss. Although most masks and 
mask visor combinations achieved 
an STI value ≥ 0.50 under these 
quiet conditions, the impact of 
even mild hearing loss, combined 
with mask wearing, in even very 
moderate noise, is quite startling 
– as shown by Figure 12. Without 
a mask the intelligibility is right 
on the limit with only some words 
being decipherable1 . Figure 12 
however, shows that if the talker is 
wearing a mask, then intelligibility is 
completely lost (mask M8 perhaps 
being an exception, though its 
e�  cacy in controlling droplet 
emission is doubted). 

Visual information: 
Whilst acoustic attenuation/
transfer function measurements 
and STI analysis provide very 
useful information, the acoustic 
signal itself is only one part of the 
picture when assessing speech 
intelligibility. Visual information, 
such as lip reading, facial 

speech information to be obtained. 
Standard acoustic tests do 

nothing to take account of these 
other vital cues. The acoustic 
data provided in this report for 
example suggests that clear face 
masks are no better than fabric 
types and, indeed, may have an 
inferior acoustic performance. 
The e� ect that vision has on 
intelligibility has not been widely 
researched – at least not in terms 
of STI measurements and typical 
everyday situations. Furthermore, 
the ability to lip-read and the gain 
that this provides, is particular to 
the individual, their hearing loss and 
indeed to the speech content itself.

1. BS IEC 60268-16 provides further information on speech intelligibility and correlations with STI

expressions and body language 
also make substantial contributions 
– particularly when the acoustic or 
audio signal is degraded, either by 
transmission or hearing acuity. 

We all use these visual cues to 
a certain degree and the deaf and 
hard of hearing rely heavily on 
visual information to augment and 
enhance the acoustic signal. The 
majority of face masks however, 
completely deprive the people who 
need it most of these vital cues. 
Clear face masks or those with 
transparent panels are an attempt 
to restore some of the visual 
information by enabling lip reading 
and other non-acoustic visual 

Above:
Figure 11: STI 
measurement 
results for quiet 
(23 dBA) condition 
and mild (20 dB) 
hearing loss

Below:
Figure 12: STI 
measurement 
results for NR50 
condition and mild 
(20 dB) hearing loss P58
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One study2 however, does 
suggest that an improvement in 
intelligibility equivalent to at least 
6 dB snr may be obtained from 
lip-reading and visual information. 
Out of interest, this was applied to 
the STI data presented in Figure 
12 (i.e. moderate noise and 20 dB 
hearing loss). Whereas great care 
needs to be taken in interpreting 
the resultant STI results, this does 
perhaps provide an insight into the 
value of employing transparent face 
masks. With the application of the 
visual information correction factor, 
all the clear masks now indicate 
that they can potentially provide 
satisfactory intelligibility – which is 
a complete game changer for the 
hard of hearing or even for those 
with a mild hearing loss.

2. Macleod A, Summerfi eld Q, Quantifying the contribution of vision to speech perception in noise, BJA 21:2 1987

Above:
Figure 13: STI 
measurement 
results for NR50 
and mild hearing 
loss, corrected for 
potential visual 
improvement
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Summary
The main fi ndings of this ongoing, 
private research into the acoustic 
e� ects of face masks, can be 
summarised as follows:
•  there is no standard 

measurement method for 
measuring the acoustic properties 
or e� ects of face masks;

•  whilst a head and torso simulator 
is able to provide consistent and 
repeatable results, acoustically 
it is quite di� erent to a human 
head; the surface impedance for 
example being quite di� erent. In 
the author’s experience, mask 
measurements, made with human 
subjects yield slightly di� erent 
results and generally slightly less 
attenuation than with HATS but 
conversely also produce greater 
variability in the measured data;

•  masks generally produce a low 
pass fi lter characteristic with a 
nominally fl at low frequency 
passband. An exception to 
this latter e� ect is the sti� er/ 
denser FFP2 and FFP3 masks, 
which were also found to exhibit 
2-3 dB attenuation centered 
around 250Hz;

•  attenuation gradients, on average 
varied from approximately 1.5 to 
3 dB per octave; 

•  the sti� er/denser FFP2 and FFP3 
masks, the fully transparent types 
and transparent panel masks 
produced the greatest attenuations, 
though some washable masks also 
exhibited higher attenuations than 
other fabric types;

•  double masking (mask 
plus visor) produced the 
greatest attenuation;

•  all the transparent masks exhibited 
a panel resonance centered 
around 800Hz to 1600Hz;

•  many of the visors and 
transparent masks increased 
the apparent speech level at the 
talker’s ears;

•  STI measurements provide useful 
insight into mask behavior but in 
order to be e� ective require a set 
of standardised conditions to be 
agreed/ referenced;

•  speech degradation e� ects and 
even minor, almost unnoticeable, 
hearing losses are emphasised 
when talkers wear a face mask;

•  the loss of visual cues and lip 
reading can have a signifi cant 
impact on speech intelligibility;

•  further study is required into 
the benefi ts of talkers wearing 
visually transparent masks but 
anecdotally their improvement to 
intelligibility is overwhelming; and

•  other testing (not reported 
here) suggests that masks may 
a� ect the directivity of the voice 
– particularly where masks 
incorporate air valves or where 
they direct airfl ow and sound 
escape to the sides.

Comment
Some 11 million people in the UK are 
deaf or have a noticeable hearing 
loss and therefore rely heavily on 
lip-reading to assist them. Just as 
it is possible to rate a face mask 
for particle emission, it should also 
be possible to rate masks for their 
acoustic performance. However, 
whilst measuring the acoustic 
attenuation produced by a face 
mask is useful, it does not rate the 
product in terms of intelligibility 
and loss of communication ability. 
Equally, whereas measuring the 
STI under a set of constrained 
conditions is insightful, it does not 
rate the overall intelligibility of

Author
Peter Mapp is principal of Peter Mapp Associates, where he specialises in the fi elds of speech intelligibility measurement and 
prediction, electroacoustics and room acoustic design. He is also visiting professor of acoustics at London South Bank University and in 
2020 was awarded the IOA Engineering Medal for his outstanding contribution to acoustics.

face-to-face communication as it 
omits the visual element – which is 
a very signifi cant and integral factor. 

The listener is e� ectively a 
passive observer in terms of 
masked communication – wearing 
a clear mask for example provides 
the hard of hearing themselves with 
no benefi t; it is those communicating 
with them (i.e. the majority of the 
population) that need to wear a 
clear mask in order for those with a 
hearing loss to benefi t. 

It should also not be forgotten 
that blind and other sight impaired 
listeners (approximately two million 
total in the UK, with more than 
360,000 being registered as blind 
or partially sighted) cannot benefi t 
from lip-reading but, along with 
others, might benefi t from some 
form of acoustic rating scheme for 
face masks. 

However, the way that the sample 
masks behaved acoustically, under 
real conditions, i.e. with speech from 
a human talker, was found to di� er 
quite signifi cantly at times from 
testing on a head and torso simulator. 
Under real speech conditions, the 
mask membrane was found to stretch 
and move in a complex manner in 
conjunction with the normal lip and 
face movement that occurs when 
speaking, which an acoustic simulator 
does not replicate. 

Early data suggests that the 
attenuation produced by some 
masks may not be as severe and 
uniform when actually being worn 
and exposed to real speech and air 
movement than the HATS testing 
might suggest. 

Clearly a lot more research needs 
to be done. 
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ADVERTISING FEATURE

Converted warehouse into luxury living 
with Selectaglaze secondary glazing

Close to the River Thames, in Wapping, East London 
sits the Grade II Listed Aberdeen Wharf. The area is 
steeped in maritime history stretching back to the 
19th century, evident in the architecture around the 

locality. Built in 1843, Aberdeen Wharf stored goods brought in 
from Scotland by the Aberdeen Steam Navigation Company. 

Wapping was wrecked during the Blitz of WW2, with most of the 
warehouses emptied or left derelict. Fortunately, during the 1980s, 
the London Docklands Development corporation redeveloped 
many of the dilapidated buildings in the Wapping area into luxury 
apartments. Aberdeen Wharf was one of them, with a resident 
there recently deciding to redesign the property to 21st century 
standards, so got in touch with Absolute. 

The apartment overlooks the Thames as well as enjoying views 
of Wapping Rose Gardens. The resident required e� ective noise 
insulation as the old original windows were not adept at keeping 
noise levels from the outside at bay. Absolute recommended 
secondary glazing after attending a Selectaglaze CPD seminar at 
a BIID event. 

The secondary glazing requirement was for four openings; one 
of which was facing the building foyer; another noisy area. The 
Series 10 two-pane horizontal sliders were installed to three of 
the windows and a smaller one fi xed with a Series 30 lift-out. As 
part of the specifi cation, Absolute included fl uted glass for privacy 
purposes. All units were powder coated in a matt slate grey 
(RAL 7015) to complement the existing surrounds and exposed 
brickwork, and were glazed with 6.8mm laminated glass. Because 
the units were installed with a 150mm-200mm cavity, the noise 
insulation has greatly improved. Heat insulating properties have 
also been raised, resulting in a very happy client. 

Selectaglaze secondary windows, can attain a sound level 
reduction of 45 dB, rising to more than 50 dB if specialist acoustic 
glass is specifi ed. The results are achieved through tightly 
engineered systems, high performance seals and an air gap 
between the windows of 100mm or more. It will also reduce heat 
loss and diminish draughts making spaces more comfortable and 
improving the energy performance of the building. 

Contact Selectaglaze on:
Tel: 01727 837271 
Email: enquiries@selectaglaze.co.uk or visit 
www.selectaglaze.co.uk

SPECIALIST GROUP

By Malcolm Smith

IOA Noise and Vibration 
Engineering Group

Prior to the NVEG group AGM in October 2020, 
a call for new blood was sent out as a number 
of members had retired or moved to other 
groups in recent years. There was a good 

response to the call, with fi ve applications to join, so 
that the committee is now up to full strength again.

Given the general move to 
online conferences and talks, the 
committee plans to take advantage 
of the trend by organising a regular 

seminar series by Zoom. At a 
recent meeting, it was decided that 
the format should be a one hour 
lunchtime seminar with questions. 
These should be held regularly 
every three months, with specialist 
speakers invited from industry, 
consultancy and academia. It is 
hoped that this format would appeal 
to a wider audience than the usual 
whole day events.

NVEG seminars
The date for the fi rst seminar is 
9th February 2021, 13:00-14:00. 
The topic will be announced in 
due course, but is likely to have an 
‘aerodynamic noise’ theme.  

The second talk will be on 
11th May, possibly with an 
‘automotive’ theme.  

Watch this space.
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INSTITUTE AFFAIRS

Early Careers 
Group
Tomasz Galikowski, Chair of the IOA Early Careers Group 
(ECG), brings us up to date with the latest quarterly 
meeting, recent changes at the group and the results of its 
member survey.

Chris Hunt MIOA retired 
from his role as the ECG 
Secretary at the end of 
2020. He was in post for 

the past two years and provided a 
fantastic service, he will be greatly 
missed! Adam Woolley has been 
elected as our new Secretary.

We have welcomed some new 
ECG representatives: Lee Faulkner 
MIOA joined the CPD Committee, 
Ilaria Fichera AMIOA joined the 
Membership Committee, and Nikhil 
Benda, Leonard Terry and Aaron 
Tomlinson will be our main contacts 
at the South Western branch.

Covid-19 survey
On 30th November 2020 the ECG 
hosted a webinar open to all IOA 
members where we published the 
results of a recent survey aimed at 
understanding the impact of the 
pandemic on early career 
professionals. As is quite common 
these days, the meeting was held 
on Zoom, which was kindly 
facilitated by the IOA. The meeting 
was attended by a cross-section 
of the membership as well as 
a panel consisting of the IOA 
President, Stephen Turner, 
the IOA Chief Executive, 
Allan Chesney and the 
President-elect, Alistair 
Somerville. The open 
forum allowed all 
attendees to join in with 
discussions, express 
views and ask questions.

The survey
The survey was sent by email 
to all IOA members who 
identifi ed themselves as Early 
Careers Group members on their IOA 

profi le. Overall, we received 115 
responses out of 420 members (27%). 
This was a rather good response 
considering we have experienced 
some problems with the notifi cation 
emails reaching all of our colleagues. 

What the survey highlighted is that 
work emails are used as primary 
means of contact with the IOA. With 
furloughs and redundancies, the 
survey notifi cations addressed to 
work emails may have been missed.

The main topics of the survey and 
the discussion included furlough, 
redundancies, career and priorities 
for the future.

Furlough and redundancies
Less than half of survey participants 
were put on furlough (41%) for 
varying amounts of time. Most of the 
participants stated their furlough 
was three months or longer (some 
are still on furlough).

 A large number of participants 
stated that immediate team members 
were put on furlough (83%). These 
team members were a mix of 
graduates, engineers/consultants and 
seniors as shown below. This says 
more about the acoustics industry in 
general rather than specifi cally Early 
Career’s Group members.

Above:
Tomasz Galikowski, 
Chair of the IOA 
Early Careers Group 
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 Approximately 3% of 
survey participants (four 
people in total) were 
made redundant as a 
result of COVID and 
only one of those has 
reported to have found 
employment within the 

industry. This suggests 
that the redundancy rate 

was low – albeit the 
reported job losses are 

immensely regrettable. It was 
agreed that this is partially due to 

HOW LONG?

CAREER STAGES

Less than 1 month
14%

N/A
17%

Mix
40%

Early career
36%

Late career
7%

3+ months/ongoing
47%

1 - 3 months
14%
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MOST URGENT ASSISTANCE

the furlough scheme which was 
brought in by the Government for 
this exact purpose of avoiding mass 
redundancies. It is acknowledged, 
however, that this number may be 
higher due to the aforementioned 
issues with emails.

In terms of impact on the early 
professional careers, there are two 
negative aspects that stand out:
1.  Two-thirds of survey participants 

are/were concerned about being 
made redundant.

2.  Just under two-thirds of survey 
participants thought their careers 
have been negatively a� ected by 
COVID/lockdown.
Examples of negative impact 

included putting goals on hold, less 
networking, hindered progression 
(with employers ‘freezing’ 
promotions and training). There 
were also some positive aspects 
though, such as more time for 
independent study and CPD and 
more discussion with managers 
regarding career progression.

Priorities for the future
Understanding priorities of the ECG 
members was an important part of 
the survey. When asked what issue 
requires the most urgent assistance 
from the IOA, one-third of 
participants suggested ‘reducing 
fi nancial burden’.

 To further add to how important 
fi nancial concerns have been, 
approximately 44% of survey 
participants were asked/required by 
their employer to take a temporary 
pay cut (not including the 80% pay 
of the furlough scheme if 
that applied).  

Additionally, a point was also 
made that large IOA events (e.g. 
Acoustics 2020) should be 
signifi cantly reduced in price due to 
the virtual nature of the event (and 
cost of hosting should be minimal). 
This point was discussed in detail 
during the meeting. Although some 
of the costs are indeed lower (e.g. 
venue hire), a professionally 
organised and run event still 
requires a signifi cant fi nancial input, 
subsequently driving the costs.

Although the fi nancial matters 
were the single most selected 
factor, nearly two-third of 
participants thought that it was 
training and career progression that 
should take priority. This was further 
supported by responses given in the 
comment box, which focused 
heavily on careers. Support, gaining 
experience, fi nding a job were all 
frequently mentioned as well as 
mentoring/guidance for younger 
members by senior or 
retired members.

Networking was another common 
theme and was deemed as the most 
urgent item by 11% of responders. 
Some of the comments stated that a 
networking group of peers would be 
useful to facilitate contact with 
potential employers and to talk to 
people in similar roles. Virtual 
networking is di�  cult but in times 
when organising face-to-face events 
is not easy every opportunity 
should be taken to connect people. 
To echo this, an overwhelming 
majority of survey participants 
stated that they want more virtual 
events in 2021 (approx. 97%) if 
physical events are not possible.

What has been done to date 
and plans for the future
The survey and the webinar provided 
the IOA and ECG with a wealth of 
information on how the current 
pandemic has a� ected early careers 
professionals. Finances and job 
stability are signifi cant concerns and 
will need to be carefully monitored. 
Despite this, there is a clear desire 
from the ECG members to keep up 
with professional development and 
network with peers – both at the 
same level and more senior. There is 
also a strong willingness to engage in 
virtual activities.

The IOA has not been idle. The 
fortnightly Member Forums have 
given an opportunity to meet fellow 
professionals. The CPD refreshers 
that ran during the fi rst lockdown 
provided a chance to learn or brush 
up on skills and knowledge. The 
fully virtual Acoustics 2020 
conference was also a success. To 
aid those searching for work, 
making job listings free to advertise 
on the IOA website until end of 
March will hopefully encourage 
employers to promote available 
positions. There are also some 
resources available to help with the 
membership fees although these 
would be assessed on a case by 
case basis. 

As for ECG, we are happy to 
announce a series of virtual events 
which will run bi-weekly between 
the Member Forums on Mondays, 
beginning with an event on           
11th January. The topics and themes 
for these events will be informed by 
the results of the survey. In the fi rst 
place, we will look at various career 
options for early career 
professionals and what’s on o� er at 
UK universities if anyone is 
considering further education in 
acoustics. We will be also looking at 
specifi c networking events and 
career enhancing CPDs.

To stay up-to-date on the most 
recent announcements – please 
visit the IOA website and make sure 
your communication settings on 
your IOA profi le are set to receive 
ECG emails.

I would like to extend thanks to 
my colleagues – Taylor Cooper 
MIOA from Mott MacDonald, 
Daniela Filipe MIOA from Hoare 
Lea, Niklhil Mistry MIOA from ISVR 
and Josie Nixon MIOA from           
HA Acoustics – for their time and 
dedication in preparing the survey 
and organising the webinar. 

For more information
The ECG is open to all members of the IOA (both corporate and non-corporate) who shall 
normally be under 35 years of age or within fi rst fi ve years of their career. The group is always 
keen to hear from members and non-members alike. To join the Early Careers Group, to find out 
more information or to voice your concerns, visit https://www.ioa.org.uk/early-careers-group

Networking
11%

Reducing fi nancial burden
36%

Job search/recruitment
13%

Professional CPD
23%

Other training
(e.g. soft skills)

8%

Career advice
9%

Early Careers group.indd   65Early Careers group.indd   65 22/12/2020   13:2322/12/2020   13:23

https://www.ioa.org.uk/early-careers-group


66       ACOUSTICS BULLETIN JANUARY / FEBRUARY 2021

By Paul Lepper, IOA Vice President-International and EAA General Secretary 

Publication of acoustic articles in Acta Acustica, the new open access 
journal of the European Acoustics Association (EAA), and Acta Acustica 
united with Acustica archive. 

Acta Acustica
FEATURE

since then, access to its archives 
has been made available by 
the previous publisher in a pay 
mode, contrary to EAA’s position 
for its members. This separation 
since January 2020 of the new 
Acta Acustica (open access) 
and the Acta Acust united Ac 
archive  (non-open access) has 
been complicated, such that it 
has resulted in a period where 
IOA members have not been able 
to access papers published in 
Acta Acust united Ac as they had 
previously as a member of the
IOA/EAA. 

To expediate this, in December 
2020, the EAA resolved to publish 
the Acta Acustica archive (1996-
2019) itself to allow free access 
to its member institutes returning 
the previously interrupted service 
to its members. A project is now 
underway to allow this publication 
with the hope that the archive will 
again be fully available to all EAA 
members by spring 2021.     

In the meantime, what about 
your new papers and how does 
open access work? In the past, the 
reader or their organisation would 
often pay the publisher to access 
these papers, this potentially limits 
the availability and dissemination 

Increasingly, nationally and 
internationally funding bodies 
and industry are requiring work 
to undergo rigorous peer review 

and publication under open access 
formats. UK Research and 
Innovation (UKRI) which is made up 
of nine councils sponsored by the 
Department for Business, Energy & 
Industrial Strategy (BEIS) currently 
states: ‘Open research embodies 
the ideas of best research practices 
by opening up participation in – and 
access to – the research lifecycle.’ 
With one of its key principles being 
‘outputs from publicly-funded 
research should be freely 
accessible as soon as possible 
under conditions that maximise 
re-use to amplify social, economic 
and research benefi ts’, (https://
tinyurl.com/yxntbvsu).
   In response to this, many of the 
traditional outlets for publication 
of current research in the area of 
acoustics (or, for that matter, any 
subject) are beginning to o� er open 
access options and, since January 
2020, Acta Acustica (https://
acta-acustica.edpsciences.org/)
has been published in a full open 
access format by EDP Sciences 
under the terms of the creative 
Common Attribution License. This 
gives any reader completely free 
online access to the most current 
research being generated around 
the world and allows authors work 
to potentially reach signifi cantly 
wider audiences and infl uence. 

Acta Acustica archive
This new open access format 

under the name Acta Acustica is 
building on the old EAA publication 
of Acta Acustica united with 
Acustica (Acta Acust united Ac) 
previously supported by the EAA. 

Publication of Acta Acust united 
Ac stopped in December 2019 and 

of new science by placing the 
cost of publishing on the reader. 
Publication in open access 
formats however often shifts these 
publication costs to the author in 
the form of an Article Processing 
Charge (APC). These fees can 
sometimes be di�  cult for authors to 
fi nd and therefore, they may choose 
to publish in more traditional routes 
without open access. 

How the EAA/IOA is helping 
In order to help overcome 
di�  culties for authors in fi nding APC 
fees, the EAA has set up a unique 
process for supporting authors: IOA 
member authors, as national society 
members of the EAA, can apply 
for full or partial support for APC 
fees from the EAA for publication 
in Acta Acustica in a full open 
access format (https://tinyurl.com/
y39znna2).

IOA members should think; ‘would 
I like to publish my next paper with 
full open access and get support 
for the APC fees?’ Many of the 
outstanding papers published in 
Acta Acustica since the beginning 
of 2020 have already done so, 
yours could be next and would also 
help to support Acta Acustica as a 
leading journal for acoustics across 
Europe and the world. 
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GENERAL NEWS

Earless moths have 
acoustic camoufl age to 
protect them from bats

Earless moths have sound-absorbent 
wings that act as acoustic camoufl age 
from preying bats. The moth wings 
have an ultrathin layer of scales that 
absorb sound and could be adapted for 
noise-cancelling technology.

Marc Holderied at the University of 
Bristol and his colleagues projected 
sound waves at the wings of two 
species of earless moths and found that 
the sound waves that bounced back 
from the moth wings were much quieter.

By using acoustic topography, the 
team found that these moth wings have a layer of scales arranged in a 
repeating pattern that absorbs sound across a wide range of frequencies.

“The moths have developed a stealth coating against the bats’ sonar,” 
says Holderied. 

Although these wings only absorb sound heard by bats, it could be 
adapted for human sound frequencies, says Akito Kawahara at the Florida 
Museum of Natural History. This could prove useful in applications such as 
sound absorber panels and noise cancelling earphones.

NEWS ‘Silent’ e-scooters 
fi tted with 
artifi cial noise to 
warn pedestrians

Is the UK doing 
enough to mitigate 
aviation noise?

Noise camera technology 
to be used to prosecute 
notorious ‘millionaire 
boy racers’ 

German micromobility fi rm, TIER Mobility, 
plans to fi t its e-scooters with artifi cial warning 
sounds to alert blind and partially sighted 
people of their approach.

The company has partnered with the Thomas 
Pocklington Trust – a UK charity for blind and 
partially sighted people – and will incorporate 
research from the organisation to design and roll 
out the new feature across its UK fl eet this year.

Fred Jones, TIER’s UK General Manager, said: 
“E-scooters o� er lots of benefi ts to UK cities, but 
they must be introduced in a considered way, 
accounting for the concerns of people with 
visual impairment.

Noise impacts the lives of people living near 
airports or under fl ight paths across the UK every 
day, but how those e� ects are assessed, managed 
and mitigated is, at best, inconsistent, and at times 
non-existent. That’s the conclusion of a report on 
aviation noise metrics and measurement 
published last summer by the Independent 
Commission on Civil Aviation Noise (ICCAN).

Multiple metrics are employed to describe noise 
exposure from aircraft, but the technical nature of 
the language often renders the methodology and 
resulting data opaque to those most a� ected by it. 

ICCAN argues that the fi rst step towards better 
aviation noise management in the UK must therefore 
be to improve how levels are measured and how the 
information is shared with the general public.

Rob Light, ICCAN Head Commissioner, said: “The 
biggest issue is a lack of trust between 
communities, airports and regulators, and 
sometimes it seems as if experts have made the 
language of noise monitoring and measurement so 
complex that it is only understandable to them, and 
so clarity of comparable information between UK 
airports is really important. 

“We were also conscious that noise pollution is a 
very personal experience so airlines and airports 
must build that into their thinking and planning.”

ICCAN’s recommendations for UK airports 
include publishing more noise data online, 
improving the presentation and explanation 
around it, and making more temporary noise 
monitoring available to local communities so 
they can see the noise levels in their local area 
and understand the impacts.

Supercar drivers using London’s 
Sloane Street and the surrounding 
area as a racetrack could face new 
punishments after the Royal Borough 
of Kensington and Chelsea Council 
took action to curb noisy engine 
revving in the area.

The street is a magnet for 
Lamborghinis and Ferraris, with drivers showing o�  their cars by cruising the 
local area, and the move comes in response to 35 reports of nuisance noise 
in the area between June and August 2020.

Lead Member for Transport, Cllr Johnny Thalassites, said: “We have had fi nes 
in place for a while now, but this new noise camera technology will make sure 
we are catching more of the worst o� enders.

The council originally requested to be part of a government run scheme for 
noise cameras but when the borough was not selected to take part, it became 
the fi rst authority to set up noise cameras and run them directly.

The pilot noise cameras went live in September and store video and sound 
levels when a fi ltered sound signal over 80 dB is detected. When the 
threshold level is exceeded, the cameras record the sound level and provide 
detailed footage of the o� ending vehicle to enable prosecution.

3D representation of a moth wing’s 
acoustic camoufl age pattern (Simon 
Reichel, Thomas Neil, Zhiyuan Shen and 
Marc Holderied)
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INDUSTRY UPDATES

Sto acoustic system for royal 
college auditorium

The StoSilent Distance system incorporates a metal 
profi le sub-construction, onto which the recycled, 
expanded glass granulate acoustic boards are fi tted. 
This lightweight, monolithic system can be used to 
create clean, seamless and uncluttered ceiling 
solutions.  Where ceiling voids are being used to 
accommodate services behind the system, it can be 
adjusted to suit the requirements, as in this case, and to 
achieve a certain aesthetic and shape to suit the space.

StoSilent Décor M acoustic plaster was used to fi nish the 
acoustic system. This spray-applied fi nish features a 
minimal granular aesthetic which has a high degree of 
light resolution, and this helped create a visually attractive 
fi nish for the auditorium. StoSilent Décor M can be tinted to 
match both RAL colours, subject to confi rmation, and a 
wide range of shades from the StoColor system.

The StoSilent Distance system has been installed 
in the main auditorium space at the Royal College 
of Physicians of Edinburgh.

The college provides specialist education, 
training and examination services for the medical 
profession, and the Physicians International 
Conference Centre auditorium plays a key role in 
these activities. “As the auditorium is used for all 
types of presentations and events, speech 
intelligibility here is of paramount importance,” 
says Neil Greenshields of LDN Architects. “Our aim 
was to reduce the auditorium’s reverberation times, 
increase speech intelligibility and to work to the 0.9 
second remit. The StoSilent Distance system 
provided an excellent way to achieve the required 
acoustics and aesthetics within the space.”

• Acoustic, Fire, Structural and Physical test laboratory

• Site acoustic pre-completion testing

The Building Test Centre
Fire Acoustics Structures T: 0115 945 1564 

www.btconline.co.uk 
btc.testing@saint-gobain.com 

0296 
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Following the merger between Hottinger Baldwin 
Messtechnik (HBM) and Brüel & Kjær, the company 
has now become Hottinger Brüel & Kjær.

 On 1st November 2020, the Bruel & Kjaer UK 
o�  ces in Royston and Millbrook were renamed as: 
Hottinger Bruel & Kjaer UK Ltd. The o�  ce addresses 
and direct contacts remain the same but full 
company details can be found at
www.hbkworld.com/uk 

Consultants appointed to key trade association role
Two specialist consultants have been appointed to the 
board of the Association of Noise Consultants (ANC).

Louise Beamish of WSP joins the board for the fi rst 
time, while Rob Adnitt of Adnitt Acoustics, returns to the 
board after an eight-year hiatus.

An acoustics consultant for more than 20 years, 
Louise leads WSP’s 50-strong team providing advice to 
a range of clients across many sectors. She said: “I am 
passionate about my own development and that of 
others. I believe in creating opportunities for all and 
look forward to being part of the ANC Board, to feed 
into the continued success of the acoustics industry.”

Having previously served as a board member of the 
ANC from 2006 to 2012, Rob Adnitt was Treasurer from 
2006 to 2010 and Chair from 2010 to 2012. He has 
worked in acoustics since graduating in 1989 and has 
worked on a variety of committees and groups within 
the industry, shaping strategy, reviewing research, 
generating policy and giving oversight on issues 
including governance, inclusion and sustainability.

Rob said: “I’m glad to re-join the board now as the 
upcoming period will be a challenging and interesting 
time for the acoustics profession.

Consultant, Atkins, has 
appointed Dave Bennett as 
Operations, Improvements and 
Innovation Director for its UK 
and Europe business. In his new 
role, he will be responsible for 
leading continuous operational 
improvement across the 
business and overseeing Atkins 
UK and Europe’s digital 
transformation.

Atkins UK & Europe CEO, 
Richard Robinson, said: “Dave 
brings a wealth of experience in 
running large, complex 
engineering services 
organisations, and has an 
outstanding track record in business and operational improvement.

“This will be invaluable as we continue to evolve to meet the changing 
needs of clients and help drive up productivity across the wider industry 
through the e� ective adoption of digital technology.

New Operations, 
Improvements and 
Innovation Director for Atkins

Bruel & Kjaer UK 
Ltd is now Hottinger 
Bruel & Kjaer UK Ltd

Louise Beamish Rob Adnitt 

Dave Bennett
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Regulation of fireworks
Number 05704, 16 November 2020

Fireworks By Lorraine Conway

Inside:
1. Relevant legislation
2. Manufacture, labelling and 

supply
3. Storage of fireworks
4. Sale, possession and use
5. Enforcement
6. Public awareness
7. Other legislation
8. Petitions Committee’s 

recommendations
9. Parliamentary PQs and 

debates

There is clear evidence that loud, unexpected 
noise from fi reworks has distressing e� ects 
on people with a range of health conditions 
and disabilities. Loud and high-pitched 

noises can also adversely a� ect animals causing 
substantial distress. 

noise created by fi reworks can 
cause distress to those with noise 
sensitivity, including autistic people, 
and that the fear response to noise 
from fi reworks can have adverse 
impacts on animals.

On 5th November 2019, the 
House of Commons Petitions 
Committee published the report 
from its own inquiry into fi reworks 
(https://publications.parliament.
uk/pa/cm201920/cmselect/
cmpetitions/103/103.pdf). It made a 
number of recommendations to the 
UK Government, such as a public 
awareness campaign and reducing 
the maximum permitted decibel 
level of fi reworks. However, it 
stopped short of advocating a total 
ban on sales to the public.

The UK Government responded 
to the House of Commons Petitions 
Committee recommendations 
on fi reworks in March 2020. 
The response can be read at 
https://publications.parliament.
uk/pa/cm5801/cmselect/
cmpetitions/242/24202.htm

It stated that OPSS had 
commissioned a programme of 
fi reworks testing to determine the 
average decibel level for common 
types of retail fi reworks sold for 
public use, and that this would 
help to identify which types of 
fi reworks are associated with the 
highest noise levels, and whether 
some types could be promoted 
as low noise. It also stated that 
OPSS analysis teams had been 
considering data available in 
relation to fi rework noise and 
the impacts on health and 
the environment.

England
Fireworks were debated in 
the Westminster Parliament 
on 2nd November 2020. The 
transcript can be read here: 
https://hansard.parliament.uk/
commons/2020-11-02/debates/
F982D230-02C0-4A8B-8A60-
D0C51F952944/Fireworks

Scotland
On 3rd November 2020 the 
Scottish Government published the 
recommendations of its independent 
Firework Review Group www.gov.
scot/news/tackling-anti-social-
fi reworks-use

These include restricting the days 
and times fi reworks can be set o� , 
and the introduction of no fi rework 
areas or zones. 

In a statement, the Scottish 
Government’s Community Safety 
Minister welcomed and fully endorsed 
these recommendations. The 
transcript of the proceedings in the 
Scottish Parliament on 3rd November 
is here: www.parliament.scot/
parliamentarybusiness/report.
aspx?r=12914&i=116722

Wales
On 10th November 2020, in the 
Welsh Parliament the First Minister 
of Wales was asked questions on 
controlling the use of fi reworks. You 
can read what was said by going 
to https://record.assembly.wales/
Plenary/6618 and scrolling down 
to 14:13. The subject was raised 
again in the Welsh Parliament on 
18th November, this time with the 
Minister for Environment, Energy and 
Rural A� airs. (It is the fi rst question 
asked at https://record.assembly.
wales/Plenary/6677) The primary 
concern in these exchanges is the 
e� ect of fi rework noise on animals 
such as dogs and horses, and 
sensitive individuals such as people 
with autism or PTSD.

Defra
On 23rd November, Defra 
answered a written question on 
the e� ect of fi reworks on animals: 
https://questions-statements.
parliament.uk/written-questions/
detail/2020-11-17/116464

Given the level of public and 
political interest in the subject, 
there will no doubt be further 
developments in this area in the 
coming months and years. 

Regulations
The Fireworks Regulations 2004 
(https://www.legislation.gov.uk/
uksi/2004/1836/contents/made) 
prohibit the sale of excessively 
loud fi reworks 
and ban the 
use of fi reworks 
between 11pm 
and 7am (except 
for Bonfi re Night, 
when the cut-o�  
is midnight, 
and New Year’s 
Eve, Diwali and 
Chinese New 
Year, when the 
cut-o�  is 1am). 
Further detail 
on the various 
regulations 
governing the 
sale and use of fi reworks (not just 
in relation to noise) can be found 
at https://researchbriefi ngs.
parliament.uk/ResearchBriefi ng/
Summary/SN05704 

Noise levels
On 29th October 2019, the 
Scottish Government’s Minister for 
Community Safety published an 
action plan to promote the safe 
and appropriate use of fi reworks 
(www.gov.scot/publications/
fi reworks-action-plan-promoting-
safe-appropriate-use-fi reworks-
scotland), building on a public 
consultation and nationwide survey 
carried out earlier in the year. The 
action plan was supported by an 
evidence review (www.gov.scot/
publications/fi reworks-legislation-
impacts-international-evidence-
review). Sections 4.3 and 4.4 of 
the evidence review focused on 
noise. They reported that the loud 

Issues were raised last November in the assemblies and parliaments 
of Wales, Scotland and England about noise from fi reworks.

Firework noise
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Understandably, the committee meeting programme 
has been severely a� ected by the COVID-19 virus. 
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Contact us on 01234 708835 : hire@gracey.co.uk : www.gracey.co.uk
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strive to put our customers’ needs first.
We stock an extensive range of equipment from manufacturers like:
   Bruel & Kjaer, Norsonic, Svantek, NTi, Vibrock,
      Davis, Casella and Larson Davis.
Our web-site offers a great deal of information, and our team are 
just one phone call away from helping you with your hire needs.
We look forward to hearing from you.

Setting Hire Standards
Gracey & Associates

CADNA-A 2021 
OUT NOW

the noise prediction software for professionals across the globe.
01371 871030 | hotline@campbell-associates.co.uk
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Intuitive User Interface - Just Like Rion NL-52
Simultaneous VDV, PPV, DF & Displacement
Equally suited to Attended or Long-term 
Unattended measurements

Live to Web Monitoring with LivePPV / LivEnviro
Third octave and wav file recording options avaliable
BS 6472:1, ISO 8041, DIN 45669, BS 5228: 2 and 
BS 7385: 2 compliant

Rion VM-56 - Groundborne Vibration Meter
The Consultants’ Instrument

•  A Truly Web-based Solution

•  No Software Required

•  Fully Certified & Site Proven Hardware

Noise, Vibration, Dust 
& Weather all on 
one website 

Available for Purchase & Hire

Fully Certified & Site Proven Hardware

ma ttan v (Mana ger) LogoutHome Accounts V iew Pr ojects Mana ge Monitor s

Projects >> ANV Permanent System >> ANV Of �ce
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Registered Address: Beaufort Court, 17 Roebuck W ay, Milton Keynes, MK5 8HL, U.K. 
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ANV Office

T he Main B uilding

Noise

Loading B ay

Vibration

G oods In/Out

XV-2P 00170003

Dust

E S -642 Dust

Weather

WS 600 Weather

Cre ate Monitor Position

P osition: 1/3 Octave noise
610178

View Current Data

View Historic Data

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 dif fer slightly. Additionally , it
should be noted that the cumulative
statistical values have been estimated from
the arithmetic average of the sample values.

ma ttan v (Mana ger) LogoutHome Accounts V iew Pr ojects Mana ge Monitor s

Projects >> ANV Permanent System >> ANV Of �ce >> 1/3 Octave noise 610178

Select date to view 2018/03/13 Select period to view 00:00 - 00:00

Project Name ANV Permanent System Instrument Make Rion

Site ANV Of �ce Instrument Model NL-52

Position 1/3 Octave noise 610178 Instrument Serial Number 610178

Last Updated 2018/03/15 16:23:00 GMT Current Date and T ime 2018/03/15 16:24:12 GMT

Monitor Con�guration
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Selected Period (Main Channel)
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GMT

24:00

Selected Period (Band)
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Summary of Limits (Main Channel)
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Period 1
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Summary of Limits (Band Channel)
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Listen Live

Add Note

View Note Log

Download Data as CSV
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Simultaneous, 
MCerts PM10 & 2.5 
Dust Monitoring 
based on the TSI 
DustTrackTM DRX

WEATHERNOISE DUST

Imitation is the sincerest form
of flattery but don’t be fooled.

THE  ENVIRONMENTAL  INSTRUMENTATION  SPECIALISTS

VIBRATION

UKAS accredited calibration facility, 
see UKAS website for scope of 
UKAS accredited calibrations 
offered: anv.ms/ukas

SALES - HIRE - CALIBRATION

twitter.com/ANV_MS

Simultaneous, 
MCerts PM10 & 2.5 
Dust Monitoring 
based on the TSI 

 DRX
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