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By Glenn Leembruggen  FIOA, Acoustic Directions 
and ICE Design, Sydney, Australia

This article is the fi rst of two, which take another look at the relationships 
between frequency response and the speech transmission index (STI). 

The relationships between frequency response 
and the speech transmission index, with respect
to word scores and road tunnels – part 1
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Experience gained by the 
author and colleagues 
over many years of 
designing and 

commissioning sound systems has 
shown that a degraded frequency 
response can greatly reduce 
speech intelligibility.

In reverberant, low noise 
environments, major degradation 
in responses can make speech 
essentially not understandable, 
and this loss of intelligibility is 
often barely refl ected in the 
STI performance. 

Additionally, relatively small 
changes over an octave bandwidth, 
sometimes as small as 1 dB, can 
noticeably improve the perceived 
intelligibility of conversational speech 
under low noise conditions and this 
change in perceived intelligibility is 
not refl ected in the STI.

Both of these situations suggest 
that the psychoacoustic masking 
mechanism that occurs with 
relatively low speech levels is 
not fully accounted for by the              
STI process. 

The author’s interest in 
intelligibility concerns situations 
where word recognition by listeners 
should not rely on the context of 
the sentence, and could contain 
unfamiliar words such as place 
names, proper nouns or single 
words that are vital to the correct 
interpretation of the speech.

Situations involving sound 
systems should allow listeners 
to understand speech without 
concentrating on the listening 
process itself. There are many 
situations (for example rail and 
bus stations) which have sound 

systems meeting a specifi ed STI 
performance, but in which listeners 
must concentrate to understand 
the speech, especially when 
that speech is delivered rapidly 
or with poor articulation. Other 
situations such as parliaments 
and courts are more demanding, 
requiring participants to listen for 
long periods and concentrate on 
the subject matter. These systems 
should not only deliver satisfactory 
speech intelligibility, but should 
provide ‘acoustic comfort’ for 
listeners, so that they can actively 
engage with the speech without 
straining to understand the content. 
To achieve this robust intelligibility, 
the system must accurately 
reproduce the full range of voice 
types and speaking styles. 

Part 1 of this series explores the 
relationship between the STI and 
word scores with di  ̈erent frequency 
responses, while Part 2 (that will 
be published in the July/August 
2022 issue) takes a look at the 
e  ̈ect of frequency response on the 
measured STIs in a road tunnel. 

Revisit of 2003 STI work
Part 1 revisits work presented by 
the author and a colleague1  in 
2003 to the Reproduced Sound 
conference in Oxford. That paper 
explored the apparent inability of 
the STI metric to properly account 
for the perceived loss of speech 
intelligibility that occurs with poor 
frequency response in public 
address situations, particularly in 
reverberant environments. 

The author stresses that the 
work in 2003 was not carried out 
with the rigour that is normally 

used for proper validations of STI, 
such as more recently described 
by Morales et al 2. Nevertheless, it 
was su©  ciently well controlled to 
enable a potential issue with STI to 
be explored.

Measurements of STI were made 
in a reverberation chamber using a 
loudspeaker with seven frequency 
response scenarios. The scenarios 
were derived from seven sets 
of equalisation fi lters that were 
grossly di  ̈erent. Those measured 
STI results were compared with the 
equivalent STIs computed from word 
scores obtained from listening tests 
with recordings made in the same 
reverberation chamber with the 
same seven frequency responses. 
As the ambient noise levels were 
low in both the speech recording 
and listening situations and there 
were negligible echoes in the 
reverberation chamber (compared 
to the reverberation), intelligibility 
degradation was only due to 
reverberation and the frequency 
response fi lters. The shape of the 
fi lters was selected to represent 
highly exaggerated situations that 
would rarely be encountered in real 
life public address situations. 

The 2003 paper concluded 
that in reverberant and noise free 
conditions, STI measurements of 
situations with highly degraded 
frequency responses were 
essentially unable to match the 
equivalent STI from the word scores.

This article uses the measured 
data from 2003 to revisit the 
relationship between measured STIs 
and equivalent word score STIs and 
addresses the following issues:
a)  critique from colleagues 

concerning the true ambient noise 
and listening levels during the 
word score tests. In response to 
this critique, this current analysis P48
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Table 2: Details of temporal and fi lter parameters for each scenario
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Frequency 125 250 500 1000 2000 4000 8000

RT (secs) 3.5 3.3 2.2 1.7 1.7 1.4 1.1

Above: Table 1: Measured reverberation times in the reverberation chamber with applied 
sound absorption material to produce an STI of approximately 0.5
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Scenario Situation Tonal fi lter

1 anechoic None

2 reverberant None 

3 reverberant 5 dB/octave cut

4 reverberant 5 dB/octave boost

5 reverberant 2.5 kHz 12dB notch Q=0.7

6 reverberant Plateau @-3dB 400Hz to 1 kHz,
plateau @ -10 dB 1.2kHz to 6 kHz

7 reverberant 250 Hz 18 dB boost Q = 1.5

8 reverberant 630 Hz 18 dB boost Q = 1.5

9 reverberant Notches: 500 Hz & 2 kHz -18 dB

uses a range of ambient noise 
levels and spectra that could 
better represent the listening 
environments of the 2003 study;

b)  application of the speech 
spectrum during the STI 
calculations, rather than applying 
a speech shaped fi lter to the 
actual test signal, which was the 
case in 2003. This provides a 
higher signal-to-noise ratio for the 
speech signal; 

c)  application of the continuous 
auditory masking mechanism 
specifi ed in STI standard IEC 
60268-16 -20113 (Rev. 4); and

d)  the new relationship between 
phonetically-balanced word 
scores and STI for real-
world listening developed by 
Morales et al.

Overview of 2003 work
Objective measurements
An investigation was conducted 
into the relationship between 
the subjective intelligibility of 
speech and the measured STI for 
a range of frequency responses 
in a reverberant environment. The 
method consisted of measurements 
of the STI for each response, 
subjective testing of word scores 
for each response, and processing 
of the measured STI results and 
word scores.

A loudspeaker and dummy head 
with binaural microphones were 
set up in an anechoic chamber 
at AMS Acoustics in London. The 
loudspeaker was fed with an MLS 
signal via a speech weighting fi lter 
and power amplifi er. The response of 
the speaker was then measured at 
each ear using binaural microphones 
at a distance of 1.5m from the 
speaker on axis and processed by 
MLSSA v10w analyser to yield the 
anechoic frequency response of the 
speaker and the STI. This anechoic 
measurement is Scenario 1.

The loudspeaker was moved 
into a reverberation chamber at 
AMS Acoustics, and the STI was 
again measured at a distance 
of 1.5m from the speaker on axis 
using binaural microphones. Using 
acoustic absorption material, the 
reverberation time of the chamber 
was adjusted so that the measured 
STI was approximately 0.5; 

this is Scenario 2. The measured 
reverberation times in the chamber 
are shown in Table 1. 

Seven di¦ erent fi lters were 
then used sequentially to shape 
the frequency response of the 
loudspeaker (Scenarios 3 to 9) with 
the same arrangement of sound 
absorption material. For each fi lter, 
the impulse response was captured 
and the frequency response and STI 
of the system computed. 

Subjective measurements
A compact disc of anechoically 
recorded speech was prepared and 
consisted of 1,000 carrier sentences 
and words arranged into 20 groups 
of 50 words. The words were 
spoken by a female voice artist, and 
were single syllable, phonetically 
balanced (PB) types from Harvard 
situated at the end of each sentence.

Following a similar process to 
the objective measurements in 
the anechoic and reverberation 
chambers, three groups of 50 
words were replayed through 
the loudspeaker and recorded 
onto digital media using binaural 
microphones on the dummy head 
at a distance of 1.5m from the 
speaker. Recordings made in the 
reverberation chamber were made 
with the same arrangement of 
sound absorption material as the 
objective measurements, with a total 
of seven scenarios being recorded 
corresponding to the seven response 
shaping fi lters. When the groups of 
words were exhausted, a reshu©  ed 
version of the lists was used.

The recordings of the nine 
scenarios were then distributed to 
listeners in the UK and Australia. In 
the UK, seven listeners evaluated 
all or part of the three lists for each 
of the nine scenarios, to give a 
total of 135 listening sessions. In 
Australia, three listeners evaluated 
all three lists for each of the nine 
scenarios, to give a total of 81 
listening sessions. The sentences 
were presented to listeners through 
headphones or loudspeakers, and 
the listener wrote down the word at 
the end of the sentence. 

The long term Leq levels of the 
speech with each fi lter scenario 
were normalised and broadcast at 
a listening level of 66 dBA at the 
listeners’ ears. The presentation 
over headphones or loudspeakers 
is likely to have a¦ ected the results 
to a minor degree, however, as 
noted above, this was not a rigorous 
study and was only intended to 
explore trends. The ambient noise 
level in the listening areas was 
relatively low, and typical of a living 
room environment.

Test scenarios and frequency 
response fi lters
The responses of the tonal fi lters 
were chosen from our experience to 
grossly exaggerate the di¬  culties 
for perceived intelligibility. Table 
2 lists the environment and fi lters 
pertinent to each scenario. The 
frequency responses of the 
loudspeaker when fed with the fi lter 
and the responses of the fi lter itself 
are given in the Appendix. P50
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Above:
Table 3:  Spectra of possible noise levels for the listening situation applied to the STI calculations

Noise 
Situation

Frequency Hz

dBA 125 250 500 1000 2000 4000 8000

AC Low 32.3 36 34 29 27 22 18 15

NR 25 33.3 44 35 29 25 22 20 18

AC High 36.3 46 38 32 30 26 20 20

NR 30 38.0 48 40 34 30 27 25 23

NR 35 42.8 52 45 39 35 32 30 28

Above:
Figure 1: Octave band levels of speech when fi ltered

with Scenarios 2 to 9 (abscissa is frequency)

Computation of STIs with 
refi ned parameters
To compute the STIs for the 
conditions under which the word 
scores were obtained, a two-part 
process was used in accordance 
with the method laid out in Annex M 
of [2]. 
•  In Part 1 of the process, the 

modulation transfer function (MTF) 
results obtained using the MLSSA 
analyser in 2003 were corrected 
to remove the e  ect on the STIs 
of ambient noise and masking 
computed by MLSSA. This 
process yielded MTF matrices 
that included degradation 
only by temporal e  ects, and 
hearing threshold. 

•  In Part 2, adjustments to the 
corrected MTF matrix were 
made for new ambient noise and 
listening levels and the masking 
algorithm specifi ed in Rev 4 of the 
STI standard. 

Possible listening conditions
Five possible ambient noise levels 
for the listening situations were 
used for the STI calculations using 
the corrected 2003 MTF data. An air 
conditioned listening environment is 
assumed with noise levels ranging 
from a typical low-noise situation 
to an unlikely high-noise situation 
(NR35). The octave band Leq levels 
corresponding to the fi ve noise 
situations are shown in Table 3.

The speech level for the STI 
calculations was set to 66 dBA 
for each fi lter scenario. The male 
speech spectrum presented by 
Cushing et al4 was used for the 
calculations as it has greater 
similarity to spectra measured by 
the author, Byrne et al5, and the 
ANSI standard S3.56, compared 
to the spectrum specifi ed by the 
STI standard.

Above:
Figure 2: Octave band levels of speech when fi ltered

with Scenarios 2 to 9 (abscissa is Scenario)

Figure 1 and Figure 2 show 
the octave band levels after 
normalisation and provide 
two alternative views to assist 
visualisation of the di  erences in 
the fi ltered spectrum.

STI results
Computed STIs with listening noise
The MTF matrix for the left ear 
was used for the STI calculations, 
as this ear gave the highest 
measured MTF values in the 
reverberation chamber. P52

Filtered Octave Band Speech Levels for Scenarios 2 to 9

Filtered Octave Band Speech Levels for Scenarios 2 to 9

Scenario
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Table 4 shows the computed STIs 
for each fi lter scenario after being 
adjusted for the possible noise 
level during listening with Figure 3 
showing the results graphically.

Filter 
scenario

AC Low 
32.3 dBA

NR 25
33.3 dBA

AC High
36.3 dBA

NR 30
38.0 dBA

NR 35
42.8 dBA

2 0.52 0.52 0.52 0.52 0.51

3 0.51 0.51 0.50 0.49 0.46

4 0.51 0.51 0.51 0.51 0.50

5 0.52 0.52 0.52 0.51 0.50

6 0.53 0.53 0.52 0.52 0.51

7 0.50 0.49 0.49 0.48 0.46

8 0.49 0.48 0.47 0.46 0.42

9 0.52 0.52 0.52 0.52 0.50

Above:
Table 4:  STI 
result for each 
fi lter scenario and 
ambient noise level 
for a listening level 
of 66 dBA

Above:
Figure 3: Comparison of measured STIs that have been adjusted for each noise situation

Word scores and associated STIs

Figure 4: Plot of PB word score vs fi lter scenario. (The error bars indicate the 
maxima and minima)

Figure 4 shows the word scores for both the UK and Australian listeners for 
nine scenarios.
The following points are pertinent to the results: 

a)  Although the word score testing 
was not carried out rigorously 
in accordance with the ISO TR 
4870 standard, and there was 
a wide range in the results, the 

trends were clear. There was a 
substantial di¡ erence between 
the maximum and minimum 
scores for each scenario.

b)  The average Australian scores 
for each scenario were generally 
lower than the corresponding UK 
scores. Judging by the di£  culty 
the Australian author has with 
the intelligibility with some 
British television productions, it 
is concluded that this di¡ erence 
was likely to result from 
accent di¡ erences.

c)  If the words had not been 
spoken by a voice artist with 
good articulation, it is likely that 
the word scores would have 
been lower.

d)  Compared to Filter Scenario 2 
(no fi lters), there was a noticeable 
reduction in the word scores 
when the tonal fi lters were 
inserted, except for Scenario 4. 
However, given the boost in the 
high frequency energy provided 
by Filter 4, we would expect the 
intelligibility would be retained 
with this fi lter, although the boost 
makes the sound quality poor.

e)  Even though the test words were 
well-articulated, each Australian 
listener found it necessary to 
concentrate while listening in 
order to discern the test words. 
More concentration was required 
for the fi ltered words. If this 
concentration had not been 
applied and the words had not 
been so well articulated in the 
original recording, the scores 
would have been lower.

f)  Overall, the Australian listeners 
found the process to be quite tiring.

Associated STI results
In the 2003 paper, the equivalent 
STIs were computed from the word 
scores using the relationship between 
phonetically-balanced (PB) words 
and STI determined by the Common 
Intelligibility Scale (CIS) described by 
Barnett7. Two scales are provided in 
the CIS, 256 PB words and 1,000 PB 
words. Barnett notes that the PB256 
conversion is from the articulation 
index specifi ed by ANSI6. On the 
other hand, the PB1000 words 
conversion is taken from Steeneken 
and Houtgast8  which was undertaken 
in the Dutch language. Possibly 
through naiveite, the conversion for 
PB 256 words was used, rather than 
the conversion for PB1000.

Measured STIs adjusted for possible noise situation
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A conversion between PB1000 
words and STI for the English 
language was published in 1985 
by Anderson and Kalb9 (AK) and is 
presented in Figure E1 of Annex E 
of both the 2003 (Rev 3) and 2011 
versions of standard 60268-16. 

Using an improved experimental 
method compared to AK that 
Morales et al2 claim to better 
replicate real life situations, they 
revised the relationships between 
the intelligibility of Harvard 
PB1000 words and STI for the 
English language with real-world 
listening in both reverberant and 
noisy environments. As this study 
relates to reverberation only, the 
relationship between monaural 
measured STI and average scores 
of real-life PB word intelligibility 
tests under reverberation shown in 
Figure 4 of Morales2 was used. 

Figure 5 shows the four 
relationships between PB word 
score and STI: PB 256 and 1,000 
from the CIS, AK and Morales. It is 
interesting that Morales’ relationship 
shows some similarity to that of 
Steeneken and Houtgast8. It is 
noted that none of the validation 
work conducted to develop these 
four relationships included the 
e� ects on word score of the types of 
fi lters that are used in this study.

Figure 6 presents the equivalent 
STI results for each scenario using 
the four PB conversion methods 
with the UK listeners, while Figure 7 
shows those results for Australian 
listeners. The graphs also include the 
measured STI, which was adjusted 
for AC-High noise situation.  P54

Right:
Figure 5: 
Relationships 
between the 
monaural measured 
STI and the average 
PB scores for 
four sources

Below:
Figure 6: 
Comparison of 
equivalent STIs of 
word scores with 
the four conversion 
methods for UK 
listeners. Error bars 
indicate the maxima 
and minima
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Right: Figure 7: Comparison of equivalent 
STIs of word scores with the four conversion 
methods for Australian listeners. Error bars 
indicate the maxima and minima

Word Score vs STI

Equivalent STIs for UK listeners

Equivalent STIs for Australian listeners
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Discussion
a)  The plots in Figure 6 and 

Figure 7 show:
 •  Although the measured STI 

for the anechoic situation is 
virtually unity, the equivalent 
STIs for the actual word score 
are substantially lower.

 •  The measured STI values with 
the AC-High noise for Filter 
Scenarios 2 to 9 show only a 
tiny range of up to 0.02.

 •  The four conversion 
relationships produce a 
spread of approximately 0.25 
in equivalent STI over all 
fi lter scenarios. 

 •  The range of maximum to 
minimum equivalent STIs for 
each fi lter scenario is typically 
between 0.2 and 0.3.

 •  The PB 256 words conversion 
produces the lowest equivalent 
STI values with highest STIs 
being produced by the PB1000 
words conversion. 

 •  The Morales conversion 
produces STIs that range from 
0 to 0.08 higher than with the 
AK conversion. 

 •  With the UK listeners, the 
equivalent STI scores with 
Morales, AK and PB 1000 are 
higher than the measured STIs.

 •  With the Australian listeners, 
the Morales equivalent STI 
scores are quite similar to the 
measured STIs.

 •  With the Australian listeners, 
the AK equivalent STI scores 
are up to 0.1 below the 
measured STIs.

b)  Figure 8 shows a reversed 
and expanded view of the four 
relationships between word 
score and equivalent STI in 
reverberation-only situations for 

Left:
Figure 8: Expanded 
view of reversed 
relationship 
between STI and 
word score

the word score loss between 
5% and 30%. Table 5 states 
the corresponding range of 
equivalent STI values.

When viewed in these forms, it is 
recognised that a substantial loss in 
PB words can cover a small range 
in STI. 

In terms of the general awareness 
of STI users, the range of 0.7 to 
0.4 is within a familiar range. What 
may be more unfamiliar is that this 
range encompasses such a large 
extent of lost words. Given that 
complex instructions or unfamiliar 
words could be regarded as having 
some similarity to PB words in their 
degree of di�  culty for recognition, 
this potential loss in word 
recognition is much greater than the 
STI value suggests.
c)  Morales’ relationship assigns 

a given loss of intelligibility 
to a higher STI than the AK 
relationship. For example, 
Morales equates a 30% loss of PB 
words to an STI of 0.43 compared 
to AK’s STI of 0.35. Morales’ 
relationship therefore compresses 
the range of word losses into a 
smaller STI range with higher 
absolute values than AK. 

d)  As such, an organisation wishing 
to nominate or approve a given 
STI performance for a situation 
based on a limited understanding 
of STI could readily use the STI 
value without an understanding of 
the potential loss of intelligibility, 
particularly with respect to 
unfamiliar words and poor 
talker articulation. For example, 
an approval of STI of 0.5 for a 
system with a poor frequency 
response could have a PB word 
loss of up to 30% as shown by 
Scenario 3.

Conversion 
type Morales Anderson 

& Kalb
PB 1000 

words
PB 250 
words

STI range 0.21 0.31 0.34 0.24

Above:
Table 5: Range of STI values for word-score losses of 5% to 30%

e)  A primary di�  culty is that no 
STI verifi cation has been done 
for speech in which the tonal 
structure within the 250 Hz to 
4 kHz has been signifi cantly 
distorted. As such, none of the 
four relationships may properly 
represent the increased loss 
of intelligibly that occurs from 
self-speech masking when poor 
frequency responses cause 
higher-energy vowels to mask 
lower-energy consonants. 

f)  The measured STI values are 
based on a long-term average 
speech spectrum, whereas the 
spectra of individual words can 
show large di£ erences with 
that average spectrum. This is 
illustrated in Figure 9, which 
shows the di£ erence between 
the standardised IEC speech 
spectrum and the spectra of 
fi ve PB words used in the 2003 
study. Di£ erences of up to 20 dB 
are evident. The possibility of 
self-speech masking with these 
types of spectra becomes much 
more likely during words with soft 
consonants at the end such as 
‘salve’, ‘sheik’, ‘quip’ and ‘dung’. 
The self-masking that can occur 
with these types of words is 
essentially not recognised by 
STI’s masking algorithm.
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g)  As a ‘broad brush’ approach, 
the measured STI results appear 
to reasonably represent the 
word scores if the Morales or AK 
conversions are used. However, 
when the receipt by listeners of 
critical information is at stake 
and the talkers are untrained, 
the broad brush of the STI is not 
able to satisfactorily quantify the 
actual loss of intelligibility.

h)  In summary, the speech 

Below:
Figure 9: Di� erences in the spectra of fi ve PB words and the standard IEC speech spectrum

transmission index is an extremely 
valuable tool to understand 
the ability of a reverberant 
transmission channel to provide 
intelligibility for listeners, however 
care is required to ensure that 
the frequency response of 
the channel is relatively fl at. 
Otherwise the actual loss of word-
recognition may be substantially 
higher than is generally believed 
in the fi eld. P56
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Filter response Filter response Filter response

Response of lsp with tonal fi lter Response of lsp with tonal fi lter Response of lsp with tonal fi lter

Anechoic response of lsp Reverberant response of speaker Response of lsp with tonal fi lter 

Anechoic response of lsp 
with speech fi lter

Reverb. response. of lsp with 
speech fi lter

Filter response

APPENDIX
FREQUENCY RESPONSES OF FILTER SCENARIOS
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This major international 
conference on noise 
control engineering 
attracts scientists, 

engineers and consultants from 
around the world. More than 1,000 
abstracts have been submitted 
from all around the globe: 380 from 
Europe, over 100 from China, 150 
from Asia Pacifi c and 100 from the 
Americas, as well as many more. 

A huge thank you to the IOA 
membership as 210 abstracts 
have been submitted from the 
UK and Ireland!

Of the 1,000 abstracts submitted, 
over 800 presenters are intending to 
attend the conference in Glasgow in 
person. Inter-Noise 2022 organisers 

The 51st International Congress and Exposition on Noise Control 
Engineering will be held at the Scottish Event Campus (SEC) in Glasgow 
on 21-24 August 2022. 

Register now for 
Inter-noise 2022

FEATURE
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Register now to take advantage of the early bird 
registration rate!
https://internoise2022.org/registration/
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are excited to provide an opportunity, 
after a di�  cult couple of years, 
to get together with international 
delegates, exhibitors, and sponsors, 
face-to-face in Glasgow. 

Sustainability
The congress theme, Noise Control 
in a More Sustainable Future covers 
many aspects of sustainability in the 
programme: 
•  modern construction methods and 

embodied carbon; 
•  sell and buy quiet; 
•  acoustics and educating the next 

generations; 
•  acoustics supporting sustainable 

economies; and 
•  acoustics and UN 

sustainability goals.  
Inter-Noise 2022 is working 

towards a sustainable agenda, 
to manage the social, economic 
and environmental impacts of 
the congress.

Technical programme
The technical programme, o� ering 
at least 14 parallel sessions will 
cover the main topics ranging from 
aircraft noise to underwater, ship 
and o� shore acoustics. Included is 
the topic: Profession, Training and 
Outreach, which will be of special 
interest to young researchers, 
engineers and consultants who are 
at the early stage of their careers. 
Find out about the main topics here 
https://internoise2022.org/main-
topics/

Keynote speaker spotlight

Professor Maria Heckl

Left:
Professor 
Maria Heckl’s 
presentation 
is Sustainable 
Combustion 
Technologies Need 
Acoustics Research

Right:
Professor 
Jin Yong Jeon’s  
presentation 
is Soundscape 
and Digital 
Therapeutics: 
Psycho-
physiological 
Restoration

Professor Jin Yong Jeon

Find out about keynote speakers here https://internoise2022.org/keynote-speakers/

Virtual option
Should you be unable to travel to 
Glasgow, we are also o� ering the 
option to join virtually, with four 
rooms of the programme available 
via livestream and the rest of the 
programme available to view online 
after the conference has ended. 

Students/early career 
delegates
We have reduced registration fees 
for students who may not wish to 
present a paper as yet but would 

like to mingle with people active in 
their area of research. We are also 
organising various social events for 
early career delegates.  Join us at 
the breakfast networking event on 
Monday 22 August and the early 
career social event on the evening 
of Tuesday 23 August. 

REGISTRATION TYPE DEADLINE COST

Delegate Early Bird by 8th July 2022 £488

Delegate Standard from 9th July 2022 £535

Delegate Onsite from 21st August 2022 £595

Student Early Bird by 8th July 2022 £93

Student Standard from 9th July 2022 £108

Student Onsite from 21st August 2022 £130
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Left:
Dudley ‘fi xing’ 
the germanium 
transistor core store 
‘read’ amplifi er at 
GEC in early 1958

Below:
Dudley as a
34-year old 
corporate 
‘salaryman’ at 
a Lucas/Dawe 
board reception a 
few days before 
he started his 
own business

FEATURE
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Alan Dudley Wallis 
(1935 – 2022)  –  Living a life less ordinary

Dudley’s love of 
electronics came out of 
necessity from learning 
how to fi x a bicycle lamp 

at the age of seven during WWII. 
Even at such an early age, this 

made him realise that technology 
was what he wanted to do; not 
only that, but “do it” by designing 
products himself with his own 
company. Was that a ridiculous 
dream for a seven-year-old? 
Having never deviated from 
that path, and becoming owner-
director of two ‘brand’ instrument 
companies as well as a producer 
operation, Contract Production Ltd, 
Dudley’s career proves dreams can 
come true.

From humble beginnings in a 
South Yorkshire mining community 
and after stints in the RAF, GEC, 
and Marconi, Dudley joined 
Dawe – one of the world’s top 
three manufacturers of sound 
measurement products (at the 
time). At Dawe, he discovered 
that the production of sound level 
meters posed all kinds of technical 
challenges. This led Dudley to 
develop several key innovations 
that were, in the end, an aid in the 
development of sound meters in his 
own company, such as the quasi 
rms circuit used in many future 
sound level meters.

Dudley’s fi rst company, Custom 
Electronic Associates Ltd, was 
formed on 21st June 1971. That 
took over the assets of his 1969 
‘garage-based’ business, Castle 
Associates, which was sold to the 
other business partners. The “little 

spin-o£ ” from that, Cirrus Research, 
became the main company in the 
Cirrus Research family from 1980.  

In that fi rst start-up designing 
a new meter was the easy part, 
selling it was a di£ erent matter. 
But with nothing to lose, Dudley 
designed and built a prototype 
meter in his garage using a new 
idea for a low current circuit and 
included A-frequency weighting as 
an integrated part of the amplifi er. 
This was followed by his new quasi-
rms rectifi er that used a new type 
of diode. 

Success grew from there. This 
had been hard-fought at times as 
life threw obstacles in the way and 
when fi nances were challenging, 
feeding his family became his key 
motivation. Dudley pioneered the 
use of integrated circuitry in sound 
measurement instruments in place 
of discrete transistors. Other key 
innovations included developing the 
fi rst sound level meter to be styled 
with coloured scales and fi tted into 
moulded cases, and developing 
the world’s fi rst true linear scaled 
meter. And in the 1980s, designing 
the fi rst Leq meter to meet the new 
international standard as well as a 
series of Class 1 sound meters; he 
and three other British engineers 
were responsible for much of 
the IEC’s noise measurement 
standard IEC 61672.

During the 1990s, Cirrus Research 
was exporting its meters to over 
50 countries, recognised by 
gaining the Queen’s Award for 
Export Achievement. In 1995, under 
Dudley’s stewardship, the rule book 

on noise dosimetry was torn up 
with the development of the world’s 
fi rst truly wireless noise dosimeter, 
the doseBadge, a completely 
new design for a personal noise 
measurement instrument, di£ erent 
from anything that had come before 
or after. 

Dudley’s role in the IOA
In 1989 the IOA was in what the 
then Secretary, Cathy Mackenzie, 
later called the “starvation phase” 
of its history. Although membership 
of the IOA had been growing, it 
had in e£ ect been operating at 
a loss. The incoming President, 
Chris Rice, convened a sub-
committee to propose ways of 
resolving the issues. It was during 
these sub-committee meetings 
that the support o£ ered by the 
non-academic members was most 
helpful, not least that given by 
Dudley, who, in confi dence to the 
President, o£ ered to underwrite 
any failed attempt to rectify a 
short-term defi cit in the fi nancial 
situation should this arise. The IOA 
moved from Edinburgh to St Albans 
resulting in a small surplus, and 
with additional e£ ort, principally by 
Dudley, supplementary income was 
gained by reorganising the member 
structure, introducing both key 
sponsor and sponsor grades and 
allowing advertising in the Acoustics 
Bulletin; all resulting in a reliable 
income from commercialisation 
that would previously never have 
been considered. This move almost 
certainly guaranteed the survival 
of the IOA and continues to provide 
security of income to this day. 

Dudley retired from day-to-day 
involvement with Cirrus Research 
in 1996. So, did seven-year old 
Dudley’s dreams come true? They 
most certainly did, far beyond 
anything he ever imagined. 

Dudley was instrumental in the early 
years of Cirrus Research and the 
development of many of the key projects it 
is still known for today.
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In 2020, the IOA Executive made the decision to apply for a Royal Charter. 
The chair of the group tasked with the application, Russell Richardson, 
provides some background on the application process and gives an update 
on progress to date.

IOA Royal Charter 
application

INSTITUTE AFFAIRS

Page Ϯ of 8

The Institute works closely with other professional bodies in related fields, including the 

Chartered Institute of Environmental Health, the Royal Environmental Health Institute of 

Scotland, the Institution of Occupational Safety and Health, and the Association of Noise 

Consultants and is regularly consulted by Government departments on relevant regulations 

and standards.
Chartered Status would help to consolidate and promote the Institute’s position of influence 

as the leading voice of the profession in matters of statutory supervision and control, 

environmentally sustainable development and economy, in the public interest.History of the Institute

The Institute has been a professional body since 1974, working in both private and public 

sectors. It was formed from the amalgamation of the Acoustics Group of the Institute of 

Physics and the British Acoustical Society.  Over the years the environment in which we 

operate has changed dramatically, likewise the technology and specialist skills have been 

developed to meet those changes.

Notable Dates

● 1975 - The Institute started running the IOA Diploma in Acoustics and Noise Control, 

a graduate entry qualification studied part-time.  ● 1987 – Licensed by the Engineering Council to register members as Chartered 

Engineers 
● 1995 – Licensed by the Engineering Council to register members as Incorporated 

Engineers 
● 1996 – International Congress and Exposition on Noise Control Engineering 

(Internoise) hosted in Liverpool● 1999 - The Institute celebrated its 25th Anniversary with a celebratory conference at 

the Barbican in London.● 2009 - Euronoise hosted in Edinburgh by the Institute on behalf of the European 

Acoustics Association
● 2011 - The Institute hosts the International Commission on Biological Effects of Noise 

(ICBEN) in London
● 2014 - The Institute marks its 40th Anniversary with a celebratory conference at the 

NEC in Birmingham.  
● 2017 – The Institute hosts the 24th International Congress on Sound and Vibration 

(ICSV) in London
● 2022 - The Institute will host the 51st International Congress and Exposition on Noise 

Control Engineering (Internoise) in Glasgow● 2024 - The Institute will mark its 50th Anniversary.

Institute of Acoustics Limited
Page 1 of 8

Limited by Guarantee and
Registered in England No. 01157249
Registered Charity No 267026

Institute of Acoustics Limited

Silbury Court, 
406 Silbury Boulevard
Milton Keynes, MK9 2AF

Email: ioa@ioa.org.uk
Tel: +44 (0)300 999 9675

www.ioa.org.uk

The Privy Council Office, 16 March 2022

2, Carlton Gardens,
London,
SW1Y 5AA

We write as agreed, this letter of intent to seek permission to petition for a Royal Charter of 

incorporation.

The Institute of Acoustics (IOA)

Why are we applying for the Award of Chartered Status?

The Institute is a Charitable body (267026) with a mission to promote and advance the art, 

science and technology of acoustics in all their aspects.

As an organisation we have promoted excellence through education, training and regulation 

of membership standards and ethics for nearly 50 years. We believe that the grant of 

Chartered status would recognise the public interest in the Institute’s continuing demand for 

excellence from its members to provide a productive environment for cross-fertilisation of 

ideas and initiatives.

The range of interests of members within the world of acoustics embraces aspects as 

diverse as aerodynamics, architectural acoustics, building acoustics, electroacoustics, 

engineering dynamics, noise and vibration, hearing, speech, underwater acoustics, together 

with a variety of environmental aspects. 

The Institute of Acoustics requires its members to conduct themselves so as to safeguard 

the public interest in matters of safety, health and the environment, exercise their 

professional skill and judgement to the best of their ability, discharge their professional 

responsibilities with integrity, honesty and diligence and treat all persons fairly and with 

respect.

The Institute will rank alongside other chartered bodies and attract a widening pool of 

talented individuals, aspiring to ever higher standards of expertise and professionalism. 

Chartered status is a public endorsement of the value of the service given by members for 

the public good.  
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Finances

The Institute is financed from two principal sources: annual corporate membership income 
and fees for the provision of education services (please see further details of the IOA 
education programmes herein).  Further income can be generated through events, although 
the Institute aims to run most events at cost in order to make them as accessible as possible 
to both members and non-members.   The Institute’s finances are very stable, with membership being maintained at similar levels 
over many years and both the short courses and longer Diploma programmes being well-
subscribed on an ongoing basis.
Our reserves are maintained at a minimum level in accordance with our Reserves Policy, 
enabling us to plan on a long-term basis and, where necessary, to respond to more 
immediate requirements, as appropriate, in pursuit of the charity’s mission and objectives.Qualifications required for membership of the Institute

Membership of the Institute is open to persons who satisfy the Council as being suitably 
qualified academically in acoustics or have an appropriate period of experience in acoustics 
in lieu of such qualification.  
Historically, membership of the Institute would have been open to professionals holding a 
degree in acoustics as this was the traditional route into the field.  In more recent years, it 
has been possible for applicants to provide evidence of their suitability for membership 
through professional skills and experience over a number of years.  In the case of the lowest 
level of Corporate membership, for example, a candidate is required to show a minimum of 
seven years of responsible work which demands a knowledge of acoustics or its application.  
The study of other acoustics courses, for example, the Institute’s own Diploma in Acoustics 
and Noise Control, can also be used as part of a mix of experience and non-degree 
academic study. 

Educational Role

The Institute has an active, volunteer led, STEM committee that brings together STEM 
enthusiasts from all corners of the industry to improve our outreach and arrange attendance 
at a wide variety of STEM related events. Many of the Institute’s members are STEM 
ambassadors and the IOA has also recently created a film and supporting booklet on 
careers in STEM.
For a number of years, the IOA has been a sponsor of Edinburgh Science, which delivers a 
programme of STEM Outreach in Scotland and Sheffield. In addition to the careers fairs, members of the Institute have been supported when 
undertaking virtual outreach activities, such as for a TeenTech at Home Innovation Session, 
or through the STEM Ambassadors Programme. The Institute is also in contact with and 
provides activities and career related content for the STEMHub.For the International Year Of Sound, which was planned for 2020, but was extended into 
2021 due to the pandemic, the Institute organised a competition for schools, related to sound 

at a wide variety of STEM relatedambassadors and the IOA has also recently created a film and supporting booklet on 
careers in STEM.
For a number of yearsprogramme of STEM
In addition to the careersundertaking virtual outreach activities, such as for a TeenTech at Home Innovation Session, 
or through the STEM Ambassadors Programme. The Institute is also in contact with and 
provides activities a
For the International Year Of Sound, which was planned for 2020, but 
2021 due to the pandemic, the Institute organised a competition for schools, related to sound 
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Role of the Institute

1. To assess the initial and continuing competence of those seeking admission to the 
Institute, and to require them to abide by the Institute’s Code of professional conduct 
while practising their profession.

2. To hold, promote or support conferences, lectures, symposia for the discussion, 
promotion or advancement of the art, science and technology of acoustics.  Branch 
meetings are open to members and non-members alike at no cost.

3. To stimulate interest in, and advance the study of, the art, science and technology of 
acoustics in all their aspects.

4. To encourage theoretical, experimental and applied research directed towards the 
advancement of the art, science and technology of acoustics.

5. To promote, assist and advise on elementary and advanced education in the art, 
science and technology of acoustics.

6. To co-operate with any national or international bodies, societies, organisations, 
associations, companies or persons whose objects are to advance the study and 
understanding of the art, science and technology of acoustics, or include the 
advancement and application of such study and understanding.

Membership of the Institute

The Institute currently has approximately 3400 members.  Membership grades include 
Student, Technician, Affiliate, Associate, Member, Fellow and Honorary Fellow.
Institute members contribute to, and volunteer on, British and international standards and 
outreach participating in STEM festivals and school partnerships and have close links with 
other international acoustics institutes and associations.

Management Organisation of the Institute

The Institute is constituted under a governance model with a member-elected Council, 
chaired by the President, which determines the strategic aims and objectives of the Institute 
that are to take place over a rolling two year period.
The Institute’s Executive Committee, formed of the Honorary Officers (President, President 
Elect, Immediate Past-President, Hon. Secretary and Hon. Treasurer) and the Chief 
Executive, with the assistance of permanent staff at HQ, is responsible for delivering these 
aims and objectives.
An active structure of specialist groups and regional branches throughout the UK and 
overseas (Ireland and the Middle East) assist the Institute in delivering regular and localised 
events which can be included as CPD and support for members.

The fi rst question most 
members ask when the 
subject is raised is what is 
a Royal Charter?  

The Privy Council O�  ce provides 
the following description:

Incorporation by Charter is a 
prestigious way of acquiring legal 
personality and refl ects the high 
status of the body. The grant of 
a Charter comes from the Royal 
prerogative, that is to say, the grant 
is made by the Sovereign on the 
advice of the Privy Council.

The application is a two-stage 
process. Initially, a Letter of Intent 
is submitted to The Privy Council 
O�  ce, detailing the history and 
achievements of the Institute, 
its educational role and its dealings 

with Government and the wider 
international community. Critically, 
evidence is required of the extent to 
which the Institute is pre-eminent in 
its fi eld and how its activities benefi t 
society. In this respect we are 
grateful for the support of numerous 
other professional bodies. The 
Letter of Intent was submitted to The 
Privy Council O�  ce in March and 
is published in full here. We await 
a response to that and, should that 
be acceptable, we will be invited to 
submit a Petition to The Sovereign 
in Council, which constitutes the 
formal application. P64
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the consultancy profession), the Institute for Apprenticeships and the Association of 

Consulting and Engineering.

Working with Others/Partnerships

The Institute 
● Is a founding member of the European Acoustics Association (EAA)
● Is a member of the International Institute of Noise Control Engineering (I-INCE)
● Is a member of the International Commission for Acoustics (ICA)
● Is a nominated body of the Engineering Council, offering registration at Chartered 

and Incorporated Engineer levels

The Institute works with numerous bodies and is represented on a number of committees 

and working groups including:
● Building Research Establishment (BRE)● British Standards Committees● Construction Industry Council (CIC)The Institute also attends, and has presented to, meetings of the Parliamentary and 

Scientific Committee in relation to noise, sound and acoustics and their effects on health and 

wellbeing.
The Institute sits on working groups or participates in consultations with:

● Department for Levelling Up, Housing and Communities (DLUHC)
● Department for Environment Food and Rural Affairs (DEFRA)
● Department for Education (DfE) ● Department for Education and Skills (DfES - Wales) ● Department for Business, Energy & Industrial Strategy (BEIS)
● Environment Agency 
● Scottish Building Standards● Department of Environment, Community and Local Government in Ireland
● Department of the Environment (Northern Ireland)● European Commission
● Education & Skills Funding Agency (ESFA)● UK Health Security Agency (UKHSA)● Office for Health Improvement and Disparities (DHSC)

●
●
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in our lives and the places that we live. During the pandemic there have been virtual IOA 

stalls at three interactive virtual careers fairs, Crawley STEMFest, the Virtual Science and 

Innovation Careers Event and STEM Ambassadors Illuminating Careers Event, and all three 

events included fun pre-recorded activities for students to do at home or in school. 

With the Association of Noise Consultants, the Institute provided a response to the Welsh 

Government as part of the consultation on the new national curriculum for Wales.  

Subsequently the Institute worked with the Department for Education in Wales to include a 

suitable paragraph for inclusion within the curriculum guidance. 

IOA Courses

The Institute offers short courses, lasting for 5 days, and a year-long Diploma recognised in 

the industry. All training includes theory and practice in specialised laboratories. These are:

● Diploma in Acoustics and Noise Control: one year, part-time. 

ż Recognised by a number of UK universities as providing partial exemption 

from their requirements for the award of MSc degrees.  

ż First awarded in 1978 and available via Distance Learning since 1994.  

ż Attracts an average of over 100 students each year, of which approximately 

50% are via a Distance Learning offering. Agreements with laboratories in 

Dublin and Dubai are in place for those studying the diploma abroad. 

● Certificate of Proficiency in Anti-Social Behaviour etc (Scotland) Act 2004 - Noise 

Measurements, in partnership with the Royal Environmental Health Institute of 

Scotland (REHIS).

● Certificate of Competence in Building Acoustics Measurement, first awarded in 1998

● Certificate of Competence in Workplace Noise Risk Assessment, first awarded in 

1989.

● Certificate Course in the Management of Occupational Exposure to Hand Arm 

Vibration, first awarded in 2000.

● Certificate of Competence in Environmental Noise Measurement, first awarded in 

1993.

Acoustics Technician Apprenticeship

The Institute is in the process of obtaining accreditation as the End Point Assessment 

Organisation (EPAO) for the newly approved Acoustics Technician Apprenticeship.  This is a 

Level 4 qualification and aimed at school leavers (18+) and provides a new vocational route 

into the acoustics industry.  The standard was approved in June 2019 and currently available 

to students in England and plans are in place to roll out the apprenticeship to the devolved 

administrations.

The Institute supported the development of the apprenticeship standard led by Institute 

members and working alongside the Association of Noise Consultants (the trade body for 

Since 1155, when the fi rst 
Royal Charter was granted to the 
Worshipful Company of Weavers, 
around 1,000 Charters have been 
granted, with around 750 still in  
existence. Charters are granted 
rarely these days so it is not a 
forgone conclusion, although we 
are very optimistic that our case is 
strong. We have taken advice from 
an external advisor who has worked 
successfully with other bodies to 
obtain Charters and he is confi dent 
that we have a convincing case.  

The benefi ts of being granted 
a Royal Charter
The principal benefi t is the prestige 
that the Charter gives the Institute, 
recognising its distinguished role 
in acoustics in the United Kingdom. 
The criteria by which this role is 
judged are those related to benefi t 
to society and the Institute’s role in 
providing education, as well as the 
more obvious technical excellence 
as a learned society. 
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We endeavour to represent the views of our members by contributing to consultations issued by various government agencies and other bodies. 

Recent consultations include:

● Phasing out of the installation of fossil fuel heating in homes off the gas grid● Changes to Part L and Part F of the Building Regulations for non-domestic buildings and dwellings, and overheating in new residential buildings
● Environmental objectives for the spaceflight regulator (The Space Industries Act 2018)
● “Planning for the future” (potential planning reform in England), Ministry of Housing, Communities & Local Government
● The Future of aviation Noise Management: ICCAN’s emerging view● Welsh Government’s call for evidence to support its review of TAN11● Proposed changes to Part L and Part F of the Building Regulations (Future Homes Standard consultation)
● Response to DfT’s Aviation 2050 – The Future of UK Aviation
● Draft revised National Planning Policy Framework
● The Green Paper Building Our Industrial Strategy
● Public Health Outcomes Framework

The Institute also contributed, and gave written and oral evidence, to the All Party Parliamentary Group on Healthy Homes and Buildings.  Our comments were reflected in their white paper, published in October 2018. 

We presented to a meeting of the Parliamentary and Scientific Committee in February 2020 and contributed a complementary article to the journal Science in Parliament.

Details of Officials who deal with the Institute

● Adam Spencer (DLUHC)
● Hilary Notley (DEFRA)*
● Martin McVay (Department of the Environment, Wales)
● Mark Pratt (DfE)
● Richard Daniels (ESFA)
● Kirsty Williams MS (DfES)
● Ben Fenech (PHE)**

*Co-opted Member of IOA Council **Member of IOA Council

Page 8 of 8

The Institute has discussed this proposal with the Engineering Council and understands that 
the Engineering Council is supportive.
I trust the above meets your requirements but if you require further information, I will be 
pleased to provide it.

Yours Sincerely,

S.W.Turner MA, MSc, HonFIOA
President

Which changes will 
members see?  
In general day to day operation, 
there will be little change. Behind 
the scenes, as the Charter would 
incur a change in legal status, it 
will be necessary for some of the 
Institute’s administrative documents, 
such as the Articles of Association, 
to be amended. Given the current 
documents were last reviewed in 
2005, we see this as an opportunity 
for the documents to be updated 

to refl ect the Institute as it currently 
operates. We would be able 
to change our name to be the 
Chartered Institute of Acoustics 
should we wish, but this is not a 
requirement. We would not to be 
allowed to use the ‘Royal’ prefi x. 
One for the future, perhaps…

The members of the group 
looking into the Royal Charter 
submission are Russell Richardson, 
Fiona Rogerson, Chris Turner and 
Reena Mahtani.  
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The event is aimed at companies and 
individuals with an interest in the fi eld 
of engineering involving measurement, 
analysis, testing and prediction. It covers
many sectors including automotive,
aerospace, motorsport, rail, o� -highway,
mechanical handling, civil engineering,
industrial and power generation. Acoustics
engineers will be able to see the latest
acoustic transducers as well as hardware
and software for digital signal processing
and analysis.

Attendance is free and visitors
receive complimentary refreshments
and free parking. In addition, all visitors
have the chance to win a Silverstone
driving experience.

Seminars
A key part of the day is a series of 
mini seminars and this year’s theme is 
Instrumentation and Measurement in the 
Future Digital World. With presentations 
throughout the day from well-respected 
engineers across several di� erent sectors, 
a wide range of topics will be covered.

The Instrumentation, Analysis and
Testing Exhibition attracts visitors from 
all over the UK and is seen by many as 
the go-to event for testing and analysis 
technologies. For more information or to 
register your attendance, please contact 
the EIS Marketing & Events Manager 
(Sara Atkin): info@e-i-s.org.uk or visit 
www.e-i-s.org.uk 

Engineering Integrity Society Instrumentation, 
Analysis and Testing Exhibition
The Engineering Integrity Society’s Instrumentation, Analysis and Testing Exhibition will be held on 17 May 2022 in Hall 3 at the 
Silverstone Circuit overlooking the racetrack. The event has been running for over 30 years and has grown signifi cantly.

BRANCH NEWS
Southern Branch 
On Friday 18 March 2022, the Southern 
Branch welcomed Professor Jian Kang 
of University College London to present 
on A framework and potentials for 
designing soundscapes in urban open 
public spaces.

86 people attended online and the 
presentation focused on a methodology 
for moving beyond noise reduction 
techniques to soundscape creation and, 
specifi cally, considered that soundscape 
research will bring a step change in 
environmental acoustics by considering 
environmental sounds as a ‘resource’ 
rather than a ‘waste’.

It was noted that this will support the 
design and implementation of the urban 
sound environment to promote health, 
attract investment, convey cultural
uniqueness and enhance quality of life.

The framework presented a range 
of considerations including the level, 
spectrum and physical characteristics 
of each sound source type, to the e� ect 
of the space the source type is in and 

psychological expectations of the users 
in that space. It was developed by 
considering research from the UK, EU 
and China.

The type of sounds considered are
divided into two areas ‘active sounds’
(e.g. group dancing, music) and ‘passive
sounds’ (e.g. water fountains) and
looked at designable factors such as
the spectrum of the sound, dynamic
processes and acoustic zones and
scales to ensure a suitable aural space
for each zone.

An image source method technique
was used to create a noise map for
a new fountain installation outside
She�  eld Town Hall. Psychoacoustic
e� ects and environmental e� ects were
then discussed to demonstrate di� erent
preferences of di� erent demographics,
including expectations in di� erent

countries. All of this information was 
used to create a sound map of the 
installation containing greater details 
than a typical noise map.

Finally, some case study examples 
of di� erent water installations and the 
soundscapes created around She�  eld 
were presented along with some audio 
recordings to demonstrate the results 
achieved using the methods.

Immediately prior to the meeting, the
Southern Branch held its AGM during
which long-standing committee member,
James Jiang, stepped down and a
number of members were re-elected.
The Co-Chairmen for the next three
years are Daniel Saunders (Clarke
Saunders Associates) and David Yates
(Syntegra Consulting) and the Secretary,
Reena Mahtani (Sandy Brown) was re-
elected to continue in her position.

Designing soundscapes for urban spaces 
By David Yates, Syntegra Consulting

Send your Branch reports for the next issue to editor, Nicky Rogers,
at nickyr@warnersgroup.co.uk by 9 June 2022 latest please.
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How writing a specifi cation correctly can reduce 
the risk to your project
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Specifi cations are passed down a lengthy chain. In the process of this journey, the intent behind the original specifi cation can be 
lost, resulting in suboptimal solutions that entail a risk to your project. This risk can be avoided simply by getting the specifi cation 
right. Here, Adam Fox, Director at Mason UK, o� ers three key principles for writing a good specifi cation.

At its heart, a specifi cation is a document that both defi nes a 
problem, o� ers a solution, then establishes a set of criteria whose 
satisfaction entails the successful implementation of that solution. 
This defi nition is a useful way of thinking about some common 
pitfalls that can emerge when writing a specifi cation, so I’ll return 
to it shortly. 

For now, let’s begin with why this matters so much. Part of the 
reason a specifi cation is such a crucial document is because 
of its fi nality. As an acoustic consultant, once you produce this 
document and hand it over to the contractor then that may well be 
the last you see of it. 

If a subcontractor further along the chain picks a suboptimal 
solution to save on cost or time to install correctly, or if an 
irresponsible supplier recommends a product that will not deliver 
the outcome, the acoustic consultant who wrote the specifi cation 
may not know. There is a risk to the project and the end customer 
who will incur cost to resolve in the future. 

The consultant might have written the document setting out the 
correct solution, but their intention has been lost in the chain. How 
does this happen or, more importantly, how can you prevent this 
from happening when you write your specifi cation? 

Having been called upon to provide retrofi ts where things have 
sometimes gone wrong, I’ve often pondered whether a more 
tightly written specifi cation would have reduced the risks and if so, 
what general principles might govern the writing of a document 
like that? It is a tricky one to pin down, but here are three key 
things I think might help lower the risk to your project:

1)  Make sure you answer the how question
  Let’s return to the defi nition o� ered at the outset. The 

specifi cation should defi ne a problem and a solution, but 
here’s the important part  –  it needs to outline the criteria that 
determine whether that solution has been implemented correctly 
and in full. Take, for example, the following scenario: P68

Above: Mason UK spring hangers

Untitled-12   1 13/12/2021   16:00:18
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An acoustic consultant is called in to identify a source of noise 
and vibration in an o
  ce building. They identify that the culprit is 
a pump on the roof of the structure. The problem, therefore, is the 
pump, and the solution is straightforward: you need to isolate it. 

However, in this example you are missing the third component 
in our defi nition. Specifi cally, how do you isolate it? You need to 
identify the right engineering principles and incorporate these into 
the criteria. For example, you might specify the frequency and 
what other properties the isolator should have as a starting point. 
Now, you are not only o� ering a solution, but providing clear 
instructions as to how that solution is implemented.

2) The beauty is in the detail
 This leads to the next important point. If you’ve read this far, it
will come as no surprise that the next key ingredient in a good
specifi cation is the level of detail. It sounds so simple, but it’s
worth dwelling on why this is so important. Remember that the
purpose of all this is to limit the risk to your project and that
the specifi cation document needs to have a degree of fi nality
about it. It cannot leave any questions unanswered, so you need
su�  cient detail.

Of course, you don’t want detail for its own sake. There is no 
point, for example, in specifying what colour paint should be used 
on an isolator, when the goal is to set out the correct engineering 
principles. However, that caveat aside, more detail is generally 
going to strengthen or tighten your specifi cation.

Let’s take an example to further illustrate why this is so important. 
Let’s say acoustic hangers are specifi ed for a project. The 
specifi cation might require spring hangers which o� er a natural 
frequency below 8Hz. There are many products on the market that 
could tick this box, but not all of them are designed correctly. 

In this instance, additional detail might include the misalignment 
capability of the hanger. For example, with minimal misalignment 
capability, the rod will make contact with the bracket, creating a 
transmission path and an acoustic breach. If the specifi cation did 
not include details about the necessary misalignment capability, 

the contractor might simply pick the cheapest hanger that can 
meet the natural frequency requirement, without realising that this 
product will inevitably fail to isolate sources of vibration.

3) Place the onus on the supplier
 The specifi cation should include enough design features
that the consultant can walk away and forget about it,
knowing there is little risk to the project. However, there may
be situations where, if the supplier doesn’t request the right
information, then there is the risk of the wrong type of product
being specifi ed.

Ideally, the specifi cation should be written so that the acoustic 
products will be fi t-for-purpose and not all products are designed 
the same. For example, you would not specify the same size 
acoustic hanger for a small pipe versus a much larger pipe. 
The supplier should be proactive and ask questions about load 
requirements so that the specifi cation can be met. Yet if a supplier 
were to simply pick larger hangers without caring about the 
outcome, the contractor is unlikely to know or understand the risks 
this might introduce. 

At this stage in the project, the consultant who originally wrote 
the specifi cation may no longer be involved. So how do you 
prevent scenarios like the one described above? A good supplier 
should willingly supply documentation that shows evidence that 
the specifi cation has been complied with.

If you make sure you are addressing the how question and 
doing so with the appropriate level of detail in your criteria, you 
will have a tight specifi cation. If you go to the additional length of 
requiring the contractor or supplier to provide evidence that the 
specifi cation has been met, you ensure that your original intention 
is not lost along the way. Although it might entail slightly higher 
up-front costs, the risk to your project will be reduced and the 
whole life costs to the end user will likely be lower too.

For more guidance on how to write a specifi cation,
visit www.mason-uk.co.uk

Jason Clouston becomes Head of Acoustics at 
Scotch Partners
Jason Clouston has become Head of 
Acoustics at Scotch Partners after seven 
years with the practice.

The acoustics team comprises fi ve sta�  
and was created by John Lloyd in 2013. 
After almost 10 years leading the team, 
John is reducing his working hours; 
paving the way for Jason to take the 
reins. 

“It’s been an absolute pleasure 
contributing to the success of Scotch. 
We started as a small company 

10 years ago and are now over 40 sta� ,” 
Jason said. 

“We are adjusting to the di� erence in size, 
but I see maintaining our identity as key to 
the next 10 years. Engineering consultancy is 
technical by nature, but it is nothing without 
the people behind it.”

With more than 18 years’ experience as 
an acoustic consultant, Jason has been 
responsible for the acoustic design of a 
wide range of projects across market 
sectors of varying size and complexity. 
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Sto acoustic ceiling system brings calm to 
refurbished museum
An acoustic ceiling system provided by 
Sto has created a quiet and calm 
environment for a museum in 
Hampshire. The StoSilent Distance 
system has been installed in Petersfi eld 
Museum, which has been created by the 
conversion and refurbishment of 
Victorian premises that previously 
housed a police station and court house.

“The StoSilent Distance system is 
well-suited to this type of refurbishment 
project,” comments Sto’s Acoustics 
Project Manager, James Gosling. 
“It delivers outstanding acoustic 
performance, but also o� ers fl exibility as it 
can be used to create large seamless 
ceilings, sharp joints and creases, or 
curved ceilings and vaults. This gives 
architects and designers great freedom 
while still allowing them to accommodate 
the existing structures found on a 
refurbishment project such as this.”

The Sto system was specifi ed for the 

building by Hampshire County Council 
Property Services, as part of a project to 
create a series of new, welcoming spaces 
at the museum. “This is just the latest in a 
long line of projects where our StoSilent 
acoustic solutions have been installed in 
museums. A room’s acoustic performance 
can infl uence our sense of well-being, and 
if that performance is poor, noise from 
speech, movement and everyday activity 
can create an unpleasant environment 
where sounds are unclear, communication 
is di�  cult, and concentration is 
impossible. The need for acoustically 
absorptive measures is therefore clear 
and the StoSilent Distance system can 
provide both outstanding acoustic 
performance and the sort of unobtrusive 
visual presence which is essential for this 
type of building.” adds James.

Installed on this project by specialist 
applicators, The Broadsword Group, the 
StoSilent Distance system can function 

as a suspended ceiling, or as a wall-
covering over a cavity. It features a metal 
profi le sub-construction fi tted with 
acoustic panels, which are manufactured 
from expanded glass granulate, making 
them lightweight and easy to handle, and 
allowing them to be adjusted to suit any 
room shape and create a smooth, 
seamless surface. Di� erent system 
variants are o� ered to suit di� erent types 
of application.

The boards were fi nished with 
StoSilent Décor M, a spray-applied 
acoustic plaster which can be tinted to 
match a range of shades from the 
StoColor system. This solvent and 
plasticiser-free plaster creates a classic 
fi ne stipple fi nish. It is also Natureplus 
approved and easy to refurbish. 

Below: The StoSilent Distance acoustic ceiling 
system has been installed in the new Petersfi eld 
Museum to provide a quiet and calm environment 
(©Tina Knowles Photography)

• 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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DAY DATE TIME MEETING

Thursday 12 May 10.30 CCHAV Examiners

Thursday 12 May 13.30 CCHAV Committee

Thursday 19 May 10.30 Membership

Thursday 26 May 10.30 Executive

Wednesday 15 June 10.30 Council
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Wednesday 6 July 11.00 Research Co-ordination (London)

Tuesday 12 July 10.30 Distance Learning Tutors WG

Tuesday 12 July 13.30 Education

Wednesday 13 July 09.30 CCBAM 

Wednesday 13 July 10.30 CCENM Examiners
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Wednesday 15 September 10.30 Council

Tuesday 27 September 11.00 CPD Committee
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Contact us on 01234 708835 : hire@gracey.co.uk : www.gracey.co.uk

We have been hiring sound and vibration measuring equipment 
to UK industry and businesses for almost 50 years.
We believe we enjoy a reputation for great service and we always 
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

INTRODUCING THE NOR-2 8 2
BATTERY  OP ERATED P OWER AMP LIFER

FOR BUILDING ACOUSTICS
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Dedicated support gets 
you the help you need fast
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