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28 February

Organised by the Southern Branch

and the Musical Acoustics Group

Creative soundscapes 2104

Brighton

12 March

Organised by the Measurement &

Instrumentation Group

Railway noise —

is HSZ on the right track?

Birmingham

26 March

Organised by the Electro—Acoustics

and Musical Acoustics Groups

Sound recording techniques

and their influence on musical

composition, interpretation,

performance and appreciation

Salford

17-19 September

Organised by the

Underwater Acoustics Group

Third international conference

on synthetic aperture sonar

and synthetic aperture radar

Lerici, Italy

14-15 October

. Organised by the

Electro~Acoustics Group

Reproduced Sound 2014

Birmingham

15-16 October

Institute 40th

Anniversary Conference

Birmingham

Please refer to

www.ioa.org.uk

for up—to-date information.

[tracer St Albans

Dear MeméerS

A Happy New Year to everyone! 2014

promises to be another successful and

exciting year.

First, we will of course be celebrating

our 40th armiversary A call for papers

will shortly be going out for the

anniversary conference which will be

held at the NEC in Birmingham in

October. As some of you already know,

all specialist groups will be involved in

the conference which will take place in

parallel sessions over two days, Each

youp will have two half-day sessions,

one on each day This is to encourage all

members to participate and to mix with

other groups, and to celebrate all our

diiferent areas of activity. There will be

several plenary sessions and the

programme will be planned so that,

hopefully, at all times there will be

something of interest to all delegates.

As well as the conference, Council is

encouraging and enabling local

branches to put on their own special

event to mark the anniversary There

will also be a commemorative issue of

the Bulletin later in the year, which will

contain articles on all our specialist

topics, looking at the past to inform the

future This is in addition to the

‘History of the IOA‘ book being put

together by Geoff Kerry and the history

working group As well asall their

efforts collating material specifically for

the book, the group is doing sterling

work in collecting together all the docu-

mentary records, such as Council

minutes and past Bulletins, to ensure

that we have a comprehensive archive

of all our activities and achievements

over the past 40 years

Another working group recently

established is the Sustainability Design

Task Force, led by Peter Rogers and

Richard Cowell, whom I would like to

thank for their efforts in taking this

forward. Sustainability is something

that we should be considering in all our

activities 7 from the way the oflice is

run to our professional involvement in

acoustics The SDTF will become more

active over the coming year in spreading

the word around the Institute.

The other excellent news for the

start the year is of course the launch of

our new website. Many thanks to Allan

Chesney and all the office staff, espe

cially Chantel Sankey, for all their hard

work, especially over the last few

months, towards its development. It

certainly looks good and I hope you will

all find it works for you. As usual,

feedback would be welcome — both  

complimentary and critical!

If you go into the members’ area of

the website you will find an electronic

version of the Bulletin. In the 2012

membership survey a significant number

of members expressed a preference for an

electronic version so, during this year,

the Bulletin will be delivered to you in

the traditional manner and will also be

available electronically. This will enable

you to decide which version you prefer

and how you would like to receive it in

future. Obviously distributing it electronir

cally will represent a significant saving in

printing and postage costs, as well as

reducing the amount of paper used. So

after this year, members who opt for an

electronic version will receive a reduction

in their membership fees, while overseas

members who wish to continue receiving

a paper version will pay a surcharge to

cover the extra postage costs. Again, your

views are welcome.

I am going to end with a quote from

Nelson Mandela. A few days after his

death I heard an extract from his auto-

biography on the radio, in which he

mentioned acoustics! He was talking

about his trial in 1959, which was held

in the 01d Synagogue in Pretoria. He

said that he and his fellow accused used

to joke that “between the poor acoustics

of the hall and the confused and inaccu»

rate reports of special branch detectives

we could befined for what we did not

say, imprisoned for what we did not

hear, and hanged for what we did not

do”. How sad that we cannot invite him

to the 40th anniversary conference to

talk about the importance of good

acoustics in courtrooms, D

g, _
Bridget Shield, President
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CI virtual environments either using predefined lists of descriptors
or allowing the subjects to use their own descriptors. Overall,
differences in evaluation had been found between real and synthel
sised environments, with subjects scoring better in the real venues.

The second paper was On the subjective nature ofbinaural
externalisation by Alistair Plajl and Bruno Fazenda (University of
Salford). The presentation was by Bruno and described an investi-
gation into factors affecting externalisation, mainly in stereo. One
of the difficult problems was getting the results from the test
subjects, Subterfuge, using the “cocktail party" effect, had been
used to obtain unbiased judgements of the effects It had also
been found that subjects externalise more plausible sounds better,
especially if they had been pre—armed with audio cues.

The final paper in the session was Subjective evaluation of
audio egocentric distance in real and virtual environments using
wavefield synthesis by Samuel Moulin, Rozenn Nicol, Laetitia Gros
and P Mamassian (Orange Labs, France). The paper was
presented by Samuel. It described comparisons of distance
perception in real and artificial rooms and the cues that might be
significant It was found that subjects were able to discriminate
distance in a virtual environment rather well, though they consis-
tently under-estimated longer distances.
A poster session followed lunch. The posters were:
a) Improving the lowefi’eauency directivity of line-array micro-

phones by Udo Wagner (Microtech Gefell, Germany) and John
Willett (Sound-Link ProAudio) in which improvements in low
frequency directivity and lower noise characteristics of a new
microphone were presented.

b) Audio flipboard: a spatial audio display exploiting simule
taneity in the presentation ofa collection oforganised media articles
by Joe Sinker and Ben Shirley (University of Salford) ~ a proof of
concept for a display utilising binaural audio. It took advantage of
the "cocktail party" effect to provide a dynamic, multi-source envi~
ronment for browsing collections of audio streams.

c) Awareness system for headphone users by Jonathan Kay and
Bruno Fazenda (University of Salford) — anapplication for
portable devices to increase the auditory awareness of headphone
users to their environment. That had been realised by exploiting
the external microphone on such devices which, unlike the ears of
the user, is not occluded by the headphones.

d) Inesitu measurement of the sound absorption characteristics
ofexisting buildingfabrics by John Grimes, Oliver Kinnane, R
Walker and S. Pavia (Trinity College, Ireland). A portable system
for measuring the sound absorption co-efficient of existing
surfaces in-situ using a two-microphone impedance tube method.

Session 3: Modelling, Chairman — Paul Malpas
Wolfgang Anhert (AFMG Technologies, Germany) presented
Improving speech intelligibility using numerical sound system opti-
misation by himself and Stefan Feistal (also AFMG Technologies).
He described how loudspeaker arrays could improve intelligibility.
Using a computer model, long FIR filters could be optimised to
meet coverage requirements — to allow focussingon audience
areas and reducing unwanted reflections, Several examples were
described and a live demonstration given of the optimising
process, The process had a potentially very large number of
degrees of freedom (several thousand) and could take a while.

The next paper was Validation of the binaural room scanning
methodfor cinema audio research by Linda A Gedemer (University
of Salford) and Todd Weilti (Harmon International, USA),
presented by Linda. It discussed some aspects of listener percep-
tion as a function of room size and that full-size tests in real rooms
are too expensive. Binaural impulse response measurements had
been carried out in a room at 5" intervals over therange +/» 40".
Using carefully equalised headphones and room reproduction
system, subjective comparisons were made between the real and
synthesised rooms to validate the method.

In the final paper, Iohn Braiden (Braiden Acoustics) presented
Ear canal modelling with in-situ in-ear devices in which he
described the derivation of an electrical equivalent of the ear
canal transmission characteristics. He also described some 

Stuart Gillan auditions the Unrversrty ol Salford‘s su wooter mode-control demo

historic attempts using scaled-up models and showed a number
of casts of real ear canals and how most differed from the current
straight standard model. The intention was to allow in-ear devices
to be modelled more accurately to aid their development.

Session 4: Intelligibiljty. Chairman — Helen Goddard
After the tea break, in Self-monitoring and self-optimising PA
systems by Sander van Wijngaarden and Ian Verhave (Embedded
Acoustics, The Netherlands) Sander described the challenges
faced by system designers and installers in difficult environments
such as traffic tunnels. Not only are the systems difficult to set up
but they also deteriorate with time and conditions change.
Authorities require the performance to be maintained over years.
A system for automated adjustment and continuing optimisation
was described that used the normal audio test messages rather
than test signals.

The second paper was On the importance ofthe speech
spectrum on the STI calculations by Lorenzo Morales (London
South Bank University) and Glenn Leembruggen (ICE Designs,
Australia). The paper was presented by Lorenzo. He described how
STI measurements depended heavily on the test spectrum and
how the existing standard spectrum, IEC 60268-16, differed from
real speech. Measurements had been made to derive a new
(better) standard spectrum for male English speech. The results
suggested that the current standard spectrum for STI measure»
ment should be reviewed.

The next paper was The problems with minimum STI by
Anthony Stacy (AMS Acoustics), Anthony described how require-
ments for system installations are almost always expressed in
terms of pass or failure to meet a minimum value of STI
throughout an area. Such absolute assessments are veryflfl)
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State-of-the-art

noise predition software
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  Prediction and detailed

WEm I aIninIlyinsI oIfInoiIIsIrIeI at

WamW In us rra acr I ies

mm m a -
w_

 

2'. Calculation of industrial, road, railway and aircraft noise

with about 30 standards and guidelines

 

': Powerful features for the manipulation and representation Optimization 0f building

of objects layout near roads and

I I I I railway lines
': Presentation of the calculated neise levels at fixed receiver

points or as coloured noise maps (horizontal & vertical)

'1 Calculation and presentation of air pollutant distribution

with extension APL

' Outstanding dynamic-3D feature including editing data in realtime

' Easy-to-use interface, self-explanatory symbols and clear

command structure

': Multi—threading support — parallel use of all processors on a

multicore PC with a single license

 
Calculation of noise maps

' Numerous data import and export formats for cities of any size

CadnaA Training - - Dates to be announced
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Honorary
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dormer EOE
Chief Executive
Roy Bresth

Honorary Fellow of the Institute in recognition of his contri—
bution to its development over many years. He received his

award at the Reproduced Sound conference in Manchester from
President Bridget Shield. Below is her citation.

Roy Bratby served the Institute as its Chief Executive from 1997
to 2006, Roy was appointed at a critical time for the Institute — the
administration of the Institute had, for several years after its
formation in 1973, been serviced by a staffmember of the Institute
of Physics, at whose premises Council meetings were held. In the
late 1980s, Dr Roy Lawrence and Cathy McKenzie established a
small office for the Institute in St Albans, and provided the secre-
tariat services Offices were leased in a central location, at
Agriculture House in Holywell Hill, where Council meetings were
held, supported by a nucleus of staff. It Was clear to members of
Council at that time that further development of the administra-
tive services was needed and the formal post of Chief Executive
was established, to which Roy was appointed in 1997.

An early task for Roy was the re—location of the office to a
longer—lease central location and the offices at St Peter's Street were
chosen. Further support staff members were recruited to meet the
growing work of the Institute, which now included the secretariat
of the European Acoustics Association With a burgeoning
membership and further international activities, the demands of
the management of the office became ever more complex.

As Chief Executive, Roy met these diverse challenges with dedi-
cation and enthusiasm, while maintaining the due diligence
needed, leading from his position the deliberations of Council,
under the auspices of the several Presidents who were fortunate to
have his support for their term of office. In his private life, Roy has
always been willing to serve and support charitable work, and to
this day he acts as Chairman of the British Tinnitus Association, in
addition to providing a considerable level of support to local
health care voluntary services in St Albans. In his earlier career,
Roy has held a diverse range of posts, from CEO of an electronics
company, MD ofa baby clothing company, land agent for the Stair
Estate in Stranraer, to CEO of the Country Houses Association.

In recognition ofthe unique contribution that Roy has made to
the Institute‘s professional development and its financial viability
over a vital period of the Institute’s life, the Institute is delighted to
award him an Honorary Fellowship, 0

Former IOA Chief Executive Roy Bratby has been made an

Floy Bratby receives his
aw’ard'lrom Bridget Shield  
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Luis receives Peter
Barnett Student
Memorial Award

the Peter Barnett Student Memorial Award for his contribue
tions to electro-acoustics and speech for his PhD research

on the design and optimisation of voice alarm systems for under,
ground stations.

Following completion of his MSc in environmental and archi-
tectural acoustics at London South Bank University, he was
appointed as an associate to work on a Knowledge Transfer
Partnership (KTP) project awarded to LSBU and Telent, aimed at
improving speech intelligibility of voice alarm (VA) systems on the
London Underground. Luis was the key member of the acoustics
team, working with system designers and management to develop
and test electro acoustic design processes for PA/VA systems on
deep platforms During the project Luis studied the validity and
efficiency of different acoustic measurement techniques for deep
underground spaces, and was central in developing in—house test
methodologies which reduced test time and increased test relia-
bility and efficiency.

While working as a KTP associate Luis also studied for a PhD,
using his work with Telent as the basis for his research project. His
research examined real world issues faced during the design
process ofVA systems in underground spaces, and has provided a
specific knowledge base not generally available on practical
aspects of speech intelligibility and the performance ofVA systems
in such spaces He has proposed a new performance design
parameter as well as a novel acoustic treatment design concept for

Research fellow Luis Gomez-Agustina has been awarded

  

  

 

Sound Level Meters

- Octave/Third Octave Filters

- Vibration Calibration'

Focused on customer service

whether we are calibrating

one or many instruments for you.

*Vibrarron measurements are not accredited by UKAS

AV Calibration - One-Stop Shop
for Acoustic 8 Vibration Calibration

ll lllrl ll ‘1

' Building Acoustics {including Tapping Machines and RTs)

- Acoustic Calibrators 8 Pistonphones
- Recording Devices » {If i

Fast Turnaround - Competitiver Priced - Friendly expert advice

 

Tér: 01462 638600 | www.avca|ibration.co.uh | E-mail:lab@avcalib.cd.uh 

platform tunnels. He also developed an empirical computer
model tool for the prediction ofSTI on deep platforms, and his
thesis provided design guidelines for underground VA systems.

Luis is now employed as a research fellow at LSBU, where, in
addition to teaching on the MSc and running the IDA Diploma, he
is continuing his research, investigating the effects of platform
occupancy on VA performance in emergency situations. He is also
actively promoting the need for the creation of a new British
Standard dedicated to the design, testing and installation ofVA
systems on underground stations.

In presenting him with the award, IOA President Bridget Shield
said: “Luis has shown a creative and innovating ability to analyse
acoustical problems. In addition, he aims to raise awareness of
acoustics and electro-acoustics among other professional disci-
plines. His insights, advice and initiatives combine technical
expertise with a realistic approach to implementation in which all
aspects of engineering and project management are considered." a
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a Health provided a commentary on noise in the law, noting how
Wilson discussed the advent of the Noise Abatement Act in 1960
which made noise a potential statutory nuisance. Howard
described the interaction between statutory, common and
public nuisances and how the number of topics that can be a
statutory nuisance has increased over the years. He concluded
his presentation with some forthright comments on the Anti-
Social Behaviour, Crime and Policing Bill that is currently going
through Parliament,

The final two papers of the morning provided information on
how the noise environment had changed since Wilson. The first,

given by Stuart Dryden, described results of a Defra-sponsored
study investigating the effectiveness of policy interventions. Six
different areas were examined, including road vehicle noise

emission limits; aircraft noise emission limits and changes to

Building Regulations Data were available in some areas to enable
a detailed analysis to be carried out, including an estimate of what
the noise environment might have been like without the interven-
tion. For others, detailed data were not available so more qualita-

tive conclusions could only be drawn. For both the emission
standards, the benefits obtained have outstripped the increase in
the number ofvehicles/ aircraft in use The inclusion of converted
dwellings in the Building Regulations in 1992 resulted in an
estimated 83,000 dwellings benefiting with better sound insula-
tion than would otherwise have been the case. The requirement
for pre-completion testing in the 2003 regulations has resulted in
some 300,000 units benefiting from better sound insulation.

During the discussion about construction noise it was observed
that there was a clear reduction in the number of Section 60
notices (under the Control of Pollution Act] served after about

1991. The meeting recognised that it was about that time that
there had been a move to require contractors, especially on large
infrastructure projects, to seek prior consent under Section 61.
With such a consent in place, Section 60 powers are no longer
available. There was a degree of satisfaction that a plausible cause
had been identified.

Paul Shields finished the morning session with a few slides
showing some early results of another Defra—sponsored project,
this time involving noise monitoring. In particular, he showed the
results of recent monitoring at five locations in central London
which had previously featured in the London Noise Survey of
1961/62 and which had been mentioned in Wilson. It was not
possible to place the microphone in exactly the same location as
50 years ago, but taking the results at face value, the results show
that it is quieter in London now, However, at one location, it was

possible also to look at results over the last 10 years as well, and

rm)IW . ._. JRION
salts ire « rallbmiun
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that showed that the noise levels seem to have plateaued over the
last 10 years.

The afternoon session commenced with Stephen Turner
describing current noisepolicy and comparing its content with
previous policy documents. He touched on the emerging National
Planning Practice Guidance and noted how, in the context of the

current debate about the setting of national numerical guidelines,

Wilson had offered some guideline values that did vary with
location. He also discussed the meaning of the words “acceptable”
and "unacceptable" which can be found in various policy
documents over the years.

Richard Greer gave a very thoughtful presentation on the
current techniques available for assessing large infrastructure
projects. He not only focused on the assessment of the construc—
tion phase but also discussed whether “significant” as found in the
Environmental Impact Assessment regulations had the same
meaning as “significant” in the Noise Policy Statement in England.

The final paper was arguably a "first" forthe Institute. It was
introduced by Tania Plahay, head of environmental noise policy at
Defra, and she described a workshop that Defra had organised
earlier this year looking at how the noise environment might
change in the future. Hayley Shaw from Cranfield University, who
was one of the main facilitators of the workshop, then presented a
paper that explained that futures research is not about predicting
the future, but instead involves looking at plausible future
scenarios. She described how the workshop drew onsix scenarios
that had been developed for the 2011 National Ecosystem
Assessment and then considered what the noise environment
might be like in those scenarios, Drivers were identified including
transport technology, public perceptions and tolerance of noise,
the approach to planning policy and development, the level of
social cohesion and the links between noise and health. The
scenarios included “A Green and Pleasant Land" where a preserva-
tionist attitude arises because the UK can afford to look after its
own backyard without diminishing the ever increasing standards
of living, and “National Security" where climate change results in
increased global energy prices forcing many countries to attempt
greater self-sufficiency (and efficiency) in many of their core

industries. Hayley described how, for each of the scenarios, the

workshop considered what might happen to the drivers. Tania
confirmed that a report on the workshop will be published by
Defra in due course.

For such a seminal document as the Wilson report, it seemed
very appropriate that the Institute should mark the 50th anniver-
sary at the Royal Society, and there seemed to be a general mood
that the meeting had done it justice. 0

The conference speakers
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{I specialist modules. This year the marks for the Building

Acoustics assignment, concerning the acoustical implications of

closing the roof at the Centre Court atWimbledon, were anom-

alously low and a blanket increase was applied at moderation

Subsequent discussion has indicated that the layout of the assign-

ment may have been partly to blame. The first page preamble
included details of how the questions (on the second page) were

to be approached and it appears that many candidates did not

bother to read the first page with sufficient care
As in previous years, a merit threshold of 70% was applied to

the written paper and the conflated GPA mark. The examination

scripts of candidates satisfying the conflated mark threshold but
gaining between 67% and 69% on the written paper were

examined at moderation, re-marked where appropriate, and

judged individually as "pass" or "merit", However, even if these

criteria were satisfied, a merit was not awarded if the assignment

mark was carried over from a previous year. To obtain a merit

grade on the specialist modules, candidates were required to have

conflated mark and written examination marks of at least 70%. No

merit was awarded if it depended on a deferred score

The numbers of candidates who gained merits (M), passes (P)

or fails (F) in each module are shown for each centre in the

following table of results The fails include those who were absent

from the written examinations. The results of seven appeals (only

one of which was successful) are included also
There were 113 candidates (including four from overseas)

3mm Affairs

 

entered for the General Principles of Acoustics (GPA) written

paper in 2013, This is more than in the last two years but well

below the peak of216 in 2006. There were 36 candidates for

Regulation and Assessment of Noise (RAN), 56 for Noise and

Vibration Control Engineering (NVCE), 75 for Building Acoustics

(BA) and 66 for Environmental Noise Measurement, Prediction

and Control (EN). Out of the 116 registered for the Project Module,

25 candidates listed as having failed the project in the table did

not submit and will have to repeat the project module next year

The prize for best overall Diploma performance (based on the

total marks awarded for five merits (GPA, BA, NVCE, Project and

the Laboratory Module) is to be awarded to Samuel Daintree
(Leeds Metropolitan University). Special commendation letters

offering congratulations on also achieving five merits have been

sent to Muhammad GUI and Chloe Long (DL St Albans) and Mark

Underhill (DL Bristol). Suzanne McCreesh (DL Ulster), who

obtained four merits, is recommended for the 10A lrish Branch

award for the best-performing Irish Diploma student this year,

David McArthur, one of the students awarded a project merit in

(2011—12), has received the ANC best project award for his project,

Amplitude modulation in large wind turbines and the application
of the Den Brook Condition,

Last but not least, I would like to express thanks to all

tutors and examiners and to Hansa Parmar in the [CA office for

their contributions during the 2012/2013 presentation year of

the Diploma. 0

List of successful Diploma candidates in 2012/ 13
(R) indicates a resit candidate completing in 2013

Distance learning Distance learning Distance learning University of Salford Fountain D A (R)

(Bristol) (St Albans) (Ulster) Davies G D Gate“ B L

Burns 0 Byrne I N Alonso Garcia] C Fletcher P A (R) Gin/an C L

Lillis-Jamesl Gul M S Daly C M Hughes G A Green I s

Underhill MA Harlow C Kinnear S G Sanderson TI Jeffcoat P

Wigfield W] Kourtis G Lilley M Smout C D Long R

Lees A I McCambley D G
. . Maple K D

Dlsmnce learmng Long C McCreesh S M Southampton
(Cornwall) . . Matt I

. Solent UniverSity
i . Marsters H E Mills S A

Gillilanl (R) BamfmdA S Patel K

Micallef C O'Donovan MW Pears I p

Distance learning Minns G Roche C Braddmg D R P . R]

Edinbur h) E rice

( g Myles H S StarbuckA Ingram C I R

Barbour A NG T S Loft M Rawson T L ( )

Cartwright M (R) i Leeds Metropolitan Niemann I Rogers PW
Robinson AW University Sh l k B T

Coulon M Singh] (R) Richardson P H De ' [own

Dobinson N A ASth R] Whitmarsh D P i 5k°PiHSki N
Talbot M P (R) Daintree S P s P H

Kontesidou E Th R S Williams I P mm
omason

Lauder G M ‘ Demo“ N Wilson G L Taylor R G
ThomsonP E DowkerGI (R)

Quayle E L T AT Un‘ ersity of thrup . . iv e
Robertson M A Lathan D University of Derby west of England

Walshe M A (R) .
. Martin A T Bell F N

Wilson I S j ‘ Bartlett S M (R)
Williams M N R

Rees I Bush N
Taylor D M

von Borzyszkowska A Butter D
y Waring M T

Cm“? M Wiltshire M
Davis G R
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1. ute Affairs

North West
Branch meetings
Reports by Mike Hewett, Michael Lotinga

and Carl Hopkins

Revision to BS 8233: what’s it all about?
Phil Dunbavin presented an update on the proposed changes to
388233 to a large enthralled audience at the Arup offices in
Manchester. The presentation generated a stunned silence from
most of the audience as the magnitude and implications of the
changes sank in. Later a lively discussion developed particularly
around proposed changes to and omissions from the recom-
mended noise levels. Phil encouraged all present to log any
comments on the official BSI consultation website that was
open at the timer The outcome is eagerly awaited.

Revision to BB93 — an update on its progress
The branch met again at Arup in Manchester, to hear Andy
Parkin give a helpful and candid update on the forthcoming
revised version of B893. In the discussion session that followed,
one of the main points of concern raised was that the new
standards could, in effect, lead to lower acoustic performance

standards in school music accommodation, when some
attendees felt the previous standards already resulted in
problems for some schools. In response, it was pointed out that
schools acoustics are not immune from the economic
constraints affecting policy with regards to publicly funded
buildings, and the new document perhaps represented the
best compromise that could be realistically expected in the
current climate.

Interactive performance for musicians
with a hearing nnpairment
At a meeting held at the University of Liverpool, Carl Hopkins
and Saul Mate-Cid presented findings from recent AHRC-
funded research involving collaboration between the Acoustics
Research Unit at Liverpool and the Royal Northern College of
Music. The research was inspired by Dame Evelyn Glennie who
describes feeling and using vibration when playing percussion
instruments. The aim was to investigate the potential for vibro»
tactile feedback to facilitate interactive group performance with
deaf musicians to compensate for the lack of auditory cues, and
to avoid reliance on visual cues. The intention was to open up
new opportunities for people with a hearing impairment to
become musicians and perform with other musicians. After the

 

presentations, Gary Seiffert gave demonstrations of Vibrotactile
feedback on the hands and feet for attendees to try out.

The first component of the research established the limits for
perceiving vibration (Vibrotactile thresholds] on the glabrous
skin of the fingertips and feet over a range of musical notes (C1
to C6). It was found that that there is no statistically significant
difference between Vibrotactile thresholds for people with a
severe/profound hearing impairment and normal hearing.
These thresholds helped define the usable dynamic range that
would avoid vascular symptoms from exposure to vibration
because musicians typically practise/perform for several hours
each day. Practical implementation of Vibrotactile technology
poses no issues for pop/rock although classical music might
require compression to increase the level of quiet music (e.g.
pianissimo) and decrease the level of loud music (e.g. fortis-
simo). Another finding was that it is not possible to perceive
pitch information reliably above the note A5 (almost two octaves
above middle C).

The second component concerned the perception and
learning of basic relative pitch through the skin. Both normal
and hearing impaired participants undertook a pitch discrimi-
nation experiment with a full test before and after a 16-session
training period, which indicated a high success rate for basic
relative pitch with and without training. This has important
implications as it was postulated that hearing impaired partici-
pants might be better at the task due to neural plasticity (where
the brain reorganises the sensory processing) such that some
somatosensory processing takes place in the auditory cortex.
This implies that everyone hasa basic ability to perceive relative
pitch. Tests also identified an important limitation of Vibrotactile
feedback as it was shown to be difficult to distinguish intervals
smaller than three semitones.

The third component provided “proof of principle” through
audio and video recording ofa group musical performance
using Vibrotactile feedback. For this performance, the acoustic
labs at Liverpool were used to ensure that all auditory cues from
other musicians were removed and there was no visual contact
between the musicians. The song Day Tripper by The Beatles
was chosen because it contains ample opportunities to demon»
strate tinting, pitch awareness and ensemble playing. The
subtitled video was aimed at a lay audience to increase public
understanding and appreciation of how music can be
performed without auditory feedback as well as disseminating
the headline research findings. The video had more than 1,000
views in its first week online (see
https:llstream.liuac.uklkgfymdz4).

The branch extends its grateful thanks to Phil Dunbavin,
Andy Parkin, Carl Hopkins, Saul Mate-Cid and Gary Seiffert for
their contributions, as well as to Arup and the University of

Liverpool for providing hospitality. 0

Southern Branch revs ups tor
motorsport noise update

Mike Stigwood of MAS Environmental to talk on
motorsport noise.

Mike’s detailed presentation provided a review of his investi-
gation techniques into nuisance claims. assessment and pres»
entation of evidence. It included a flavour of the recent tech
niques adopted to inform decision makers.

The presentation covered the main principles which tend to
be given most weight by the courts and the forms of evidence
that appear to have most influence. Mike also provided a

S outhern Branch was delighted to welcome

a) ) ) Acoustics Bulletin lanuary/February 2014

review of the major cases in which heis involved and his inter-
pretation ofthe decision of the Court oprpeal in the
Mildenhall case.

He also provided his assessment on how this conflicts with
other decisions of the courts leading to legal conflict which it is
hoped the Supreme Court will resolve in the coming months.
We are also pleased to report that around 20 people regis-

tered to view the live webstream of the presentation via the Go
To Webmar software, with excellent feedback received. The
presentation is available at: http://bitJy/IP73Xn D



Acoustics
with lasers
Midlands Branch report
By Kevin Howell

or our October meeting we were welcomed to a new
Fvenue 7 Jacobs Engineering, Coventry, where Ben Piper of

NFL presented Acoustics with lasers: Work towards a new
free—field primary standard and seeing sound fields.

Ben began with a brief description of the NFL (founded in
1900], its state-oferhe-art laboratory facilities and 450 plus
measurements specialists. He then looked in detail at two
current research projects at NPL which uses lasers to measure
the properties of airborne sound.

Ben described the primary measurement standards in
acoustics and the principle of using the reciprocity method in
both pressure fields and free field. However, the presence of the
microphone causes diffraction of the sound wave and requires
that corrections are made to the measured results which depend
on the particular test specimen, He mentioned a number of
optical methods available for measuring sound and then
concentrated on Photon Correlation Spectroscopy, which is a
method for measuring the absolute free-field acoustic particle
velocity due to a propagating sound field. This technique could
provide a new standard for the free-field calibration of micro-
phones by allowing the direct measurement of the pressure at a
precise point within an anechoic chamber at which a micro-
phone can then be placed and its sensitivity determined. With
the use of some fascinating videos, he demonstrated the method
and then summarised the results to date, the current limitations
of the method and the future plans to overcome these.

[hum Affairs

The second method he described makes use ofa scanning
laser vibrometer to exploit the acousto-optic effect. This
technique can give spatially detailed information about the
sound radiating from a sound source or the interaction
between a surface and an incident sound wave. Ben described
the experimental set up and compared results from the
acousto-optic method and a conventional microphone set up.
The method is a useful tool for exploring and visualising sound
fields, for example how sound diffracts around a loudspeaker
cabinet, or how it is reflected from a diffusing or absorbing
surface or interacts with obstacles and boundaries.

Ben concluded that lasers can be used to measure sound
and that these methods can lead to a new free—field primary
standard that is absolute, direct and independent of the
physical characteristics of the particular item being tested.
They can also offer an alternative to microphone arrays for
measuring sound fields.

Thank you to Ben for his very detailed presentation and to
Adam Baker and Jacobs for providing the venue. a
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a Dan Saunders made the point that there was a framework in framework around Quiet Areas in the UK was then discussed in more
place so it is not difficult to extend it. detail and it was explained that at this point in time no local authori-

Richard Mackenzie answered by saying that competency could be ties have chosen to identify any Quiet Areas under the END (although
accredited Anne Budd asked if schools‘ testing was required under a number have shown interest), Information from pilot studies and
the Building Regulations. Andy pointed out it wasn't but is under other feedback suggests that central guidance is needed to facilitate
PSBP, academies and certain contracts. the identification of quiet areas. Further information was then

Adrian James view was that UKAS concerns raised were nonsen- provided covering how Quiet Areas will be addressed during the
sical as they were recognised for residential testing only Round 2 Action Plans. Stephen Turner reminded attendees that the

Pete Rogers then took the microphone to ask whether we were consultation on Draft Action Plans would run to the 29 October and
trying to raise or maintain standards in schools. Was the ANC to be welcomed responses. Publication of Action Plans following consulta-
regarded as schools testing policeman? tion and government response is planned for late January 2014,

Andy Parkin responded that building control should be “police The consultation draft of the NPPG, one of the hot topics of the
people". Adrian added that we are not the police but competency is a day, was the next subject of the presentation. Stephen and Jenny
real issue particularly regarding some of the reports he has seen. initially discussed some of the key sections of the National Planning

After further discussion Adrian also pointed out that ADE would be Policy Framework (NPPF) and went on to discuss the Taylor Review,
with us for at least another 10 years, The testing debate was rather which had identified additional planning guidance regarding noise
succinctly put to bed by Adrian and Richard who, rather than was required, which in turn led to the production of the draft NPPG.
reverting to technical argument, gave usan insight into their experi- Stephen provided information on a number of key elements of the
ences when the whole requirement for sound insulation performance NPPG. He explained that it aims to make people think about issues
between residential dwellings was nearly dropped. Instead 2003 saw a but does not prescribe detailed methodology. It was also explained
relaxation to the guidance but testing became mandatory, the point that noise can over-ride other planning considerations but that noise
being that a slight relaxation in standards but withcompulsory testing should not be considered in isolation. Listeners were then provided
was a good way to actually raise the standard. with information about the origins and content of the table in the

There was discussion regarding CO2 levels in classrooms, opening NPPG that describes the increasing severity of noise effects, starting
windows and the Napier Research document where up to 18dB from "not noticeable" (no observed effect) up to “noticeable and very
reduction could be achieved depending on orientation of building to disruptive" (unacceptable adverse effects). Other key elements of the
source, type and size of window opening. guidance included information on mitigation, which stated that care

Ed Clarke made the valid point about the important of acoustics should be taken when considering mitigation to ensure that measures
being part of the contract as it was understandable that contractors did not make for an unsatisfactory development. It was also noted
have to be cost aware. Andy brought this back to funding with new that in relation to external amenity spaces the NPPG advises that
schemes being around half of that under Building Schools for the where such spaces are an intrinsic part of a development, the acoustic
Future (BSF) previously. environment of those spaces should be considered so that they can

There was a discussion regarding uncertainty, not just in relation to be enjoyed as intended,
measurement eg. measurement locations chose but also modelling. The presentation then moved on to the issue of “numbers”. Stephen

Bridget Shield, IOA President, was interested to discuss pupils with explained that although there were no quantitative criteria included in
Special Educational Needs (SEN) as it was important to have condi- the NPPG, local authorities working with local communities may
tions suitable to the needs of these children under the Equalities Act. decide to include specific noise standards in their local plans. However,
For example, children for whom English was a foreign language would it would be important to avoid implementing fixed thresholds as
have their academic performance affected by pooracoustics. Paul specific circumstances may justify some variation being allowed.
Canning, who helped advise on the former BB93, said advice from The session ended with a panel discussion chaired by Richard
audiologists was important. Adrian James explored this further, saying Greer (Arup). Fellow members were Stephen, Graham Parry (ACCON),
that American research had shown that children with cochlear Colin Cobbing (ARM Acoustics) and Colin Grimwood (CJG
implants were more sensitive to low frequency noise, hence the greater Environmental Management). Richard began by summarising the
required control of low frequency reverberation under the new draft! initial ANC response to the NPPG. He explaining that the ANC

welcomed the guidance overall but also identified a few key points
Environmental Noise Directive and National that had been raised by ANC members. These included the lack of
Planning Practice Guidance 011 Noise signposting in the NPPG to key guidance documents and the informa-
This session, led by Stephen Turner and Jenny Keating of Defra, began tion being web based only. This then led to a brief but lively period of
with an introduction to current noise policy issues and moved on to a discussion which finished with Graham suggesting that the planning
discussion of the requirements of the Environmental Noise Directive guidance should include or “signpost” some form of quantitative noise
(END). Further information was provided relating to the identification criteria. He suggested that this would increase the efficiency of
of “Important Areas" under the END in addition to discussion about planning decisions without compromising sustainability objectives. 0
"Quiet Areas”. Stephen and Jenny then provided information about
the draft National Planning Practice Guidance (NPPG), which was
followed by a question and discussion session.

Stephen began by reminding people of the three requirements of
the END: to produce strategic noise maps, adopt noise action plans
and make information available to the public. Further information
was provided relating to noise action plans and the identification of
Important Areas. It was then explained that for the Round 2 noise
mapping exercise the criteria for the identification of important areas
remained broadly similar, although there were slight tweaks to the
criteria for road and aircraft noise.

The topic of Quiet Areas was addressed next and the benefits that
these areas can bring were identified, including improved human\f/v
wellbeing in addition to social and economic benefits, It was ‘ f \
explained that the END requires that Noise Action Plans include the
actions that member states intend to take in the next five years,
including any measures to preserve Quiet Areasin agglomerations.
However, the END leaves it to member states to decide how to
identify and preserve such spaces. The policy and legislative Acoustics Bulletin January/February 2014 ( l (Q
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Study in excellence: c: lorriefi history
oil the Institute oil Sound 01111161
Vibration Research

In his second re ort celebrating the 50th
anniversary of t e ISVR, Frank Fahy looks back
at the origins of the Institute and at some of
the key developments since 1963 which have
seen it evolve into an internationally recog-
nised centre of excellence for research,
teaching and consultancy in acoustics, noise
and Vibration

1952-62 Aeronautical origins _
The University of Southampton received its Royal Charter in 1952.
The age of the turbojet-driven airliner began in 1949 with the

introduction into service of the de Havilland Comet, followed in
1954 by the Boeing 707. During the 19505, the head of the
Aeronautics Department at Southampton was Professor Elfyn I
Richards (EIR) who had previously been ChiefAerodynamicist and
Assistant Chief Designer at Vickers Armstrong He became most
concerned about the impact on exposed communities and aircraft
structures of the very high levels of noise generated byjet airlinerst
He set up a strong postgraduate research school to explore noise
and vibration aspects of unsteady airflow, and of aircraft struc-
tures and materials, fields that he perceived to be deficient in
research in the UK and beyond In 1958, the department received

a large grant from the US Air Force to research acoustically

induced damage to aircraft and rocket launcher structures. In
1961, the department inaugurated a master’s course in noise and
vibration studies.

1963 The ISVR is born
In the early 1960s, EIR‘s concerns about many different aspects of
noise in the environment and in work places grew and he served
on the Government’s Noise Advisory Council, He proposed to the
university the foundation of a new institute that would specialise
in noise and vibration. In spite of opposition from some academic
quarters, his tenacity and negotiating skill won the day. In October
1963, the Institute of Sound andVibration was formally estab-

lished The members of the academic staff initially comprised EIR,
Newby Curle, Peter Davies, Philip Doak, Brian Clarkson and

Graham Gladwell, subsequently joined by Theo Priede and Peter
Tanner. Research Fellows were Max Bull, Mike Fisher, Tony

Pretlove, John Willis and Frank Fahy, later joined by Chris Morfey,
Maurice Petyt, Chris Rice, Mike Shelton and Emeritus Professor

Eric Zepler. Grace Hyde was the ISVR secretary.

1963-5 Major acoustic test facilities
constructed: MSc course in sound and
v1bration initiated
During 1963-64 a bid to the Department for Scientific Research for
a block grant of £140,000, which included a substantial sum for

the construction of acoustic test facilities, is successful, [En
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which ultimately leads to the construction of the Rayleigh

Laboratories comprising two reverberation chambers, an anechoic

chamber and associated offices. An MSc course in sound and

vibration studies is initiated. Research projects predominantly

address aerospace—oriented topics, particularly acoustic fatigue of

aircraft structures, the physical and subjective effects ofsonic boom,
and boundary layer noise; but the scope rapidly expands to include

machinery noise, pipe noise and vibration and general noise
control. In 1964, Philip Doak founds the Journal ofSound and
Vibration of which he continues as editor»in-chief for four decades.

Although very much concerned with the engineering aspects of
noise and vibration control, EJR did not neglect the audiological
and societal impacts of noise. During 1964-5, academic and
research appointments are made in the fields of audiology and
subjective acoustics. Surgeon Commander Ross Coles is
appointed Senior Clinical Research Fellow. His initial research at

the ISVR continued earlier studies in gunfire noise induced
hearing loss, but he was to become increasingly involved, in

collaboration with Chris Rice, with the hazard to hearing of indus-
trial noise and with clinical diagnostics

1966-7 Research groups and consultin unit
formed: Data Analysis Centre establis ed
In a development that underpinned much of the subsequent

success of the ISVR, Phil Doak sets up a system of four research
groups that are managed and led by senior members of academic
staff and have associated with them dedicated secretaries and

technicians whom they supported largely through research grants.

The groups are Structures and Vibrations, Audiology, Industrial

Noise and Instrumentation, and Fundamental Acoustics and

Aerodynamics. As a result of the increasing adverse impact of road
traffic noise, an Automotive Research Group is later established

under the leadership ofTheo Priede. An Industrial Noise Unit is
formed with three consultants. Subsequently, the unit becomes
the Wolfson Unit for Noise and Vibration Control. The Structures
and Vibration group is awarded an Science Research Council grant
of£55,000 for a Random Data Analysis unit, as a result of which a

Marconi Myriad computer is purchased: subsequently, the RDAU
becomes the Data Analysis Centre, managed by Colin Mercer. In
October 1967, EIR is appointed Vice Chancellor of Loughborough

University, and Professor Brian Clarkson becomes the Director of
the ISVR. The Audiology and Human Factors group is formed
under the leadership of Ross Coles and Chris Rice. The Rayleigh
building and laboratories are completed and fitted with three I.C,
engine test cells,

1968-73 Automotive Advisory Unit
established: Undergraduate engineering
acoustics course inltiated
In 1970, the Fluid Dynamics and Acoustics group receives a major
grant for research into means for developing in-duct systems for
reducingjet engine compressor noise. The Automotive Research
group receives a grant for collaborative research with the Motor
Industry Research Association aimed at developing low noise

designs of turbocharged diesel engine, as a result of which an

outdoor engine test facility is constructed. A major grant is
awarded by the Medical Research Council which supported four

scientists and six support staff for six-and-a-half years. The
Automotive Design and Advisory Unit (ADAU) is formed in 1971.

The unit operated both in research and consultancy modes. The

installation of three engine test cells allowed the ADAU to collabo-
rate with every major automotive engine manufacturer in the
world. In 1973, the Wolfson Unit launches a hearing conservation

service for industry The undergraduate course in engineering
acoustics is initiated. Research into methods of measuring sound
intensity begin,

1974-82 Auditory research groups formed:
Research into wmd turbine noise begins
Professor Richards returns to the ISVR in 1974 and sets up an
Industrial Noise Research and Development group. In 1978, Brian

ml ) ) ) Acoustics Bulletin Ianuary/February 2014  

rig ‘BobflWhite, Joe Hammond, Brian
hn arge and EIIyn' Richards”.F ' .r

..,ane‘Queen presents her anniversary prizeio Steve Elliott and Phil Nelson

Clarkson is appointed as Dean of the Faculty of Engineering and
Applied Science and is succeeded by John Large as ISVR Director.
In 1981, the Auditory Communication and Hearing Conservation
Unit is formed, with Peter Wheeler as Manager. In 1982, Bob White

succeeds John Large as ISVR Director in which position he
remains for seven years. An auditory vestibular research facility is
established. Philip Evans is appointed head of the Wessex
Audiology Clinic within which a new Hearing Aid Rehabilitation
Service is established. Douglas Robinson (ex NPL) is appointed
visiting research professor. Research begins on wind energy
turbine noise.

1984-7 Underwater acoustics tank installed:
Slgnal Processrng Group formed
During 1984-7, Neil Halliwell and Chris Pickering coin the term

“Particle Image Velocimetry” (PIV) for their technique which is

now a standard for flow mapping. A Signal Processing Group,
chaired by Joe Hammond, evolves out of the Data Analysis Centre,
subsequently renamed the Design and Analysis Centre; this
implements new software to enable file transfer, email and
campus-wide terminal access, plus gateways to JANET. An image
processing facility is funded by SERC. The construction of the A B
Wood underwater acoustic tank marks the beginning of what was
to become, and still is, a very important programme of under,
water acoustics research. From 1970 to 1990, Bob White is

sponsored by RAE, EPSRC and BAC Airbus to improve the
damping of lightweight composite structures that are now basic to
modern Airbus products. In the 19805 and 19905 he helps the
MOD to develop improved ship machinery mounting systems that
reduce noise and vibration.

1987-89 Audiolo activi
Successful fll ht rial ofI
n01se contro system
The period 1987-89, during which Chris Rice succeeds [ZED

enhanced:
actlve
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General

“213 Bob White as Director in 1989, is rich in terms of the number

ofsubstantial grants awarded and research projects initiated. A

large grant is received from Wessex Regional Health Authority to

enhance the role of the Wessex Regional Audiology Centres on

campus and at Southampton University Hospital. Major motor

manufacturers sponsor a research programme into subjective

response to vehicle interior noise. Studies of motion sickness at
sea lead to the evolution of a motion sickness dose value. A
prototype system for the active control of aircraft interior noise is
developed in a laboratory rig and is successfully flight-trialled in

collaboration with British Aerospace A blast wave simulator is

constructed. The HVLab system for evaluating the health risks of
human exposure to vibrational inputs developed by the Human

Factors Research Unit (HFRU) is widely adopted

1990-91 Cpchlear implantation begins:
Acoustlc s1z1ng of small alr bubbles
in spume achieved
The period 1990-91 is especially marked by the first cochlear
implantation involving the ISVR Hearing and Balance Centre,
leading to the formation of the South of England Cochlear Implant
Centre (SOECIC). A brief history of the centre (recently renamed
The University of Southampton Auditory Implant Service] can be

found in the article on ISVR 50 in Volt 38, Not 5 ofAcoustics
Bulletin. A new listening room is constructed for audio system
research The ISVR establishes the EC COMETT network SAVOIR
(Sound and Vibration: Organisation, Information and Resources)

which included TNO (Netherlands), Metravib (France), Bruel and

Kjaar (Denmark), KUL (Belgium). The first stage in what was to

become a major research programme led by Tim Leighton into
bubble sizing insea spume is funded by the NERC. Collaboration
with Ford produces an automotive engine noise simulator.

1992-4 Human vibration models refined:
Underwater hearing thresholds measured
In 1992, Joe Hammond succeeds Chris Rice as ISVR Director. A
large number of research programmes are begun during this
period, of which there is space to mention only a few They
include the evaluation of vibration transmissibility through a seat
in the absence of a human subject; dynamic interaction between
the head and helmet with visual display;development of smart

structures to reduce sound radiation; higher order spectral
analysis for the identification of sources of machinery noise.
Major Research Council grants are awarded in the following year
for research into ocean sound propagation, biomechanics of the
impact»excited brain, and the mechanics of gas bubble behaviour
in the ocean. New test facilities are commissioned for the
motoring of IC engines, for testing fuel injection systems and the
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evaluation ofunderwater hearing thresholds.

1994-6 Detection of buried objects:
Survey of n01se of raleay frelght traffic
In 1994-6, major new ECefunded research projects include hybrid
laminar flow demonstration on aircraft, and a study of noise
generated by railway freight traffic. Other projects include a study
of sound propagation in suspended sediments, detection of
buried objects and the development of dynamic models of
postural stability of the human body in moving environments.

1907-9 lfounding of the Rolls-Royce
Unlvers1ty Technology Centre:
Early detection of nmse-induced hearing loss
EU-funded research projects initiated during 1997 include multi-
national collaboration with the aim of improving signal»toenoise
ratios in hearing aids and telephones adapted for disabled
persons, “Silent Track”, aimed at reducing the noise of freight
trains, and a programme funded by the HSE to integrate methods
for early detection of noise-induced hearing loss on the basis of
otoacoustic emissions In the following two years, the EC grants

£430,000 for research into means of reducing aircraft noise. A new

link with DERA provides £148,000, and EPSRC grants £359,000, for

the enhancement of sonar detection in bubbly environments. The
standardised procedure proposed by the HFRU to quantify signs
of vascular and neurological disorders associated with hand-trans-
mitted Vibration is accepted by the Health and Safety Executive.
The undergraduate course acoustics with music begins in 1998.
The major event of 1999 is the opening of the RollseRoyce
UniversityTechnology Centre [UTC) in Gas Turbine Noise.

Research by this group has been instrumental in assisting RR to
maintain its position as a world leader in gas turbine IE

              

  

   



 

House of Music - Denmark
A recent project that used Mason products

 

The Musikkenhus, designed as the largest classic music venue in Northern Europe and the home of the Aalborg Philharmonic

Orchestra demanded the highest standards of acoustic performance. Mason UK provided design services and isolation

components liaising closely with the acoustician, architect. structural engineer and site contractors.

Mason products used on this project:

 

  

 

   
Acoustic Floating Floors Floating Floor Jack

 

Hangers Inertia Bases Acoustic Walls Wall Isolation Wall Ties

AbOut Mason
A world leader in noise 8. vibration control products for over fifty years setting the standard for consultants & architects.

In addition to a complete range of mounts, our floating floors, walls & suspended ceilings provide total acoustic isolation

Typical Applications:

- Music Rooms - Night Clubs ' Plant Rooms - Recording Studios-Bowling Alleys 0 Building Isolation

- Cinemas oGymnasia 'Microscopes - M+E Isolation - Suspended Ceilings - Industrial
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General

mmanufacture and a major contributor to the GDP of the UK.

2000-2 ISVR coordinates EU Doctorate in
Sound and Vibration: Rail damper patented
In 2000, the EU appoints the ISVR as coordinator of the EU
Doctorate in Sound andVibration Studies by which PhD students

in EU member states are funded to pursue their research studies
for a year in another state. In the following year Phil Nelson
succeeds Ioe Hammond as ISVR Director. During 2001-2, new

EPSRC projects include control of underwater autonomous
vehicles, walking orthosis development, development of a 3D
chirp sub-bottom profiling system and a study of ground vibration
in railway tunnels, The DTI awards a large research contract to a
multidisciplinary team to reassess attitudes to aircraft noise in
England; Ian Flindell of the ISVR is appointed the team's Technical

Advisor on noise. In a major development, an historic sea trial ofa
system for measuring air bubble populations in sea spume is
successfully implemented A study is made of the perception of
music bycochlear implantees. The HFRU wins EU funding for
studies of the risk of human exposure to vibration. A new form of
rail damper developed by David Thompson is patented and subse-
quently installed by a number of European railway companies.
ISVR research funded bythe RNID underpins the NHS
programme to provide digital hearing aids. The ISVR Interior
Noise Contribution Analysis software is adopted by Ford and is
also employed by Jaguar Land Rover and Volvo to this day.

2003-6 Award of the Queen’s.Prize:. _ _ _
Undergraduate programme in audiology initiated
In 2006, the ISVR is awarded the Queen's Anniversary Prize for

higher and further education for sustained excellence and
outstanding achievements in research in sound and vibration. The
prize is part of the national honours system and is awarded every
two years to only about 20 university and FE departments across
all disciplines. Steve Elliott succeeds Phil Nelson who becomes
Pro-Vice Chancellor of Southampton University. The UK govern-
ment awards a major grant for research into broadband aerofoil
noise (in collaboration with Cambridge University). Projects begin
on the assessment of the likelihood of auditory system damage by
mobile phone use and on a study ofsensor clustering in active
control systems. A "Skills" laboratory for audiology teaching is
opened. A "Joint Lab” is opened for development of virtual 3-D
audio systems in conjunction with Samsung Electronics. A

programme begins aimed at advancing the state-of—the-art in
early seizure onset via electroencephalography Large grants are
received for knowledge networking and concept studies and by
the UTC for the reduction of aircraft noise disturbance by novel
technology ISVR initiates Rail Research UK, an EPSRC grant
which funds collaborative research in nine universities from
2003 to 2009, Four major research programmes in aircraft engine
noise reduction are awarded by the EU. ISVR participates in an
EU research network aimed at understanding archaeological
and fossil evidence for the evolution of human speech and
manual dexterity

2007-2009 Buildin 19 for SQECIQand HFRU
completed: the HF _ U.s1x-ax1s motion
Simulator lS commissmned
The Earl ofWessex opens Building 19 that contains a unique high
fidelity six-axis motion simulator for the study of human
responses to vibration“ The Ultrasonics and Underwater Acoustics
group receives a grant of US$1.4million to study highenergy
neutron generation. A Qinetiq award is received for a study of the
hazard posed to beaked whales by sonar. ISVR IT support staff are
subsumed by the central computing administration. A collabora-
tive programme with Southampton General Hospital and the
Universities of Leicester and East Anglia begins to investigate new
experimental procedures for detecting patients at risk from inadee
quate blood flow to the brain. Major EU funding is won for digital
signal processing in audiology. Collaboration is undertaken with
the University of Nottingham on wave chaos approach to high
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frequency structural dynamics and Bayesian approach to the esti-
mation of structural dynamic parameters is developed.

2010-13 The ISVR loses much autonomy:
Scientific Advisory Board dissolved:
Last annual report
In 2010, Jeremy Astley succeeds Steve Elliott as Director. SOECIC

conducts the first UK single cochlear implant that serves both
ears. Tim Leighton invents the 'Smart Stethoscope’. An inverse
microphone array technique for locating and quantifying jet
engine sources in a reverberant test cell is successfully imple-
mented. Active control of ship vibration is developed. In 2011, the
ISVR is demoted from a department to an academic unit and loses

much autonomy and many support staff. ISVR Consulting and
SOECIC become enterprise units within the Faculty of
Engineering and the Environment, SOECIC becomes University of
Southampton Auditory Implant Service. The ISVR Scientific
Advisory Board, which was established in 1963 to provide external

guidance as required by Senate, is dissolved. The associated ISVR
annual report, which has provided a comprehensive archive and
also valuable publicity for the ISVR among many acousticians and

potential students around the world for 47 years, is subsumed into
a faculty report and ceases to be compiled, In 2013, Paul White
succeeds leremy Astley as ISVR Director. 0

Some key facts

0 The ISVR currently has 33 academic staff, 127 registered
research students, 26 research and teaching fellows, 37

Masters students and 1.5 administrative and nine
technical support staff assigned by the faculty.
789 first degrees, 1,316 Master’s degrees and 495 PhDs

have been awarded to ISVR students since 1966
31 technical books have been authored or edited by
ISVR personnel
Professors Nelson and Rice have served as IOA Presidents
Professor Chris Rice served as IOA President while

ISVR Director
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Problems in residential design lion-
vetmttilloiiiiotm and noise part: 2:
mechanical] ventilation
ByJack Howie-Clark oprexAcoustics and Mark Siddall ofLEAP (Low Energy Architectural Practice)

and Northumbria University

Introduction
Part I of this article described the design drivers and regulatory regime
for noise and ventilation in dwellings through the Planning system and
Building Regulations This part discusses noise aspects of mechanical

ventilation systems in dwellings. Mechanical ventilation is increasingly

adopted to meet more onerous energy performance requirements, or to

limit the potential for external noise ingress. General limits for internal
ambient noise levels described in the World Health Organisations
Guidelines for Community Noise (GCNJ [1] are generally unsuitable for

noise from mechanical services, as they are frequently too high to
tolerate. Noise from mechanical ventilation systems is not currently
regulated in the UK.

In the UK the industry for the design, supply, installation, commis-

sioning and maintenance of domestic mechanical ventilation systems is
currently in its infancy. Although the skills and expertise required to

address all issues in every part of the supply chain are present and

utilised for commercial buildings, they are rarely applied to dwellings,

Failures in parts of the supply chain can result in excessive noise levels.

Domestic mechanical ventilation systems have at times attracted bad

press as if they are the cause of problems in buildings, when it has often

been failures in the design, installation and commissioning that makes
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them unsuitable to use.
With an industry currently unwilling to acknowledge the challenges of

providing appropriate mechanical ventilation systems in dwellings and in
the absence ofregulation ofnoise levels, it is unsurprising that excessive

noise frequently results, As the systems are usually under the control of
the occupants, systems are generally operated at the level at which noise
is tolerable r or turned off completely. As noted in part one of this article,
the adverse impact of inadequate ventilation upon health and well-being
is extensively documented as a public health problem and is not
repeated here.

The ventilation requirements and conditions under Part F are

described first. This article is based on the paper presented at the 2013
IOA Spring conference [2], with additional material that has subsequently

become available.

Mechanical ventilation systems
Since 2002 one of the driving forces to improve standards of energy effi-
ciency in national regulations has been European legislation [3], The
changes in standards have in turn led to the more extensive use of
mechanical ventilation with heat recovery. As mechanical ventilation is
inherently more controllable than natural ventilation, heat 1055 cm
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{[23 from uncontrolled ventilation through facade vents can be
reduced. Mechanical ventilation with heatrecovery brings increasing

thermal performance benefits as the airtightness of the building envelope
is increased [4]. Approved Document F (ADVF) describes two general

Systems for compliance with the ventilation requirements using mechan-
ical ventilation, System 3 and System 4, which are outlined below

System 3 — Continuous mechanical extract (MEV)
This type ofventilation system extracts air from wet rooms (kitchens,

bathrooms, utility rooms). The replacement air is either provided by
means of background ventilators, or infiltration (air passing through the
building envelope) may be relied upon where the design air permeability
is greater than 5 m”/[h.m2). The system canbe either a centralised system,
comprising a single fan ducted to extract from multiple rooms, or a
decentralised system where individual fans extract air from each room.
The systems have two ventilation rates, often referred to as “trickle” and
“boost”. The minimum low rate or trickle rate must meet the minimum

ventilation rates in Table 5.lb in AD-F, and the boost setting must meet

those in Table 5.la for continuous extract - minimum high rate. Systems
may also have other settings for user comfort purposes Purge ventilation

may be provided by opening windows.

System 4 — Continuous mechanical supply and extract with heat
recovery (MVHR)

Air is extracted through ducts from wet rooms The extracted air passes
through a heat exchanger before being exhausted to outside. Incoming
fresh air is pre-heated as it passes through the heat exchanger before
being supplied to habitable rooms such as living rooms and bedrooms
The systems in AD-F have two ventilation rates 7 trickle and boost, and
must meetthe same minimum ventilation rates for each state as MEV,

although again other systems settings may be provided for user comfort
and control. Purge ventilation may be provided by opening windows.
Background ventilators are not required

Noise aspects of ventilation conditions
For Systems 3 and 4, ADeF provides for two controlled ventilation condi-
tions as well as purge ventilation in order to address the various demands
imposed by occupation. The noise aspects of the two controlled ventila-

tion conditions are discussed below.

Whole dwelling ventilation
Whole dwelling ventilation is the minimum ventilation required continue
ously while the dwelling is occupied; it would seem entirely appropriate to
achieve appropriate indoor ambient noise level limits under this ventila-
tion condition. Appropriate noise level limits are discussed below It is
proposed that this should be the minimum ventilation requirement asso-
ciated with limits for noise from mechanical services. In practice, mechan-
ical systems may have more operational set points that are controllable by
the users than those conditions required for compliance with ADP. While
it is desirable for the occupants that noise levels are satisfactory for all
continuous whole-dwelling ventilation rates they may select, this may be
the consideration of the designers rather than of regulation.

Control of humidity in bathrooms and kitchens
For the control of humidity from bathrooms, kitchens and utility rooms,
extract ventilation rates are lower for Systems 3 and 4 that provide whole
dwelling ventilation continuously, compared with intermittent extract

rates required for ventilation provided with System 1. Minimum wet room
intermittent extract rates for System 3 and 4 are described as the
"minimum high rate” inAD-F, and often referred to as "boost" ventilation,

Depending on the whole dwelling ventilation rate and dwelling require—
ments, the boost ventilation rate may be no higher or only marginally
higher than the whole dwelling ventilation rates in any case; they are
generally ofthe same order of magnitude. Some informative research is
discussed in later sections concerning the boost rate for mechanical
extract, but more research is needed to inform acceptable noise limits for
this ventilating condition.

Purge ventilation
Even where wholedwelling ventilation is provided by mechanical means.
the most common means of providing purge ventilation is via opening
windows. Noise considerations of purge ventilation provided in this
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manner are discussed in Part 1 of this article As provision of purge venti-
lation by mechanical means is rare, no discussion ofthe noise aspects of
this subject has been identified in the literature. It would seem that higher
noise levels than those required for continuous operation are likely to be
acceptable to occupants, but identification of particular levels is not
currently possible.

Purge ventilation and overheating
lt should be noted that a common use of purge ventilation is to assist in
the provision of thermal comfort by reducing the potential for over-
heating. Whilst this may be convenient and practical, in terms of compli-
ance with the Building Regulations it is a benefit but notthe primary
purpose of purge ventilation. Overheating is not currently controlled
under the Building Regulations. The ventilation rates required to control
overheating may be determined for a particular design; there is no reason
why the ventilation rates identified for purge ventilation in AD—F should
also be the same ventilation rate to control overheating.

Overheating is currently the subject of much analysis, research, defini-

tion, and attempted mitigation in some circumstances; enhancing
thermal comfort may be achieved in a variety of ways, and relying on
purge ventilation provided by openingwindows is not always suitable.
High external noise levels have been cited [23] as a reason that occupants
are reluctant to open windows to provide higher natural ventilation rates
dttring hot weather, when various degrees of elevated temperatures may
result, However, the balance between occupants' preferences between
various degrees of elevated temperature compared with elevated noise

levels has not been documented in the literature, and can only be subject
to speculation. Further research is urgently needed to better inform this
area of indoor environmental qttality where the balance between environ-
mental factors is under the control of the occupants.

Requirement to limit noise levels in dwellings
Requirements to control noise levels in new dwellings may be described
in planning conditions, generally where environmental health officers
identify external noise as being a concern, but nottypically to identify
mechanical services noise specifically. Employers or developers occasionr
ally include aperformance requirement for noise levels from mechanical
services; although this would be normal practice in a commercial devel-
opment, it is not yet so for new dwellings

AD-F refers to BS 8233 and recommends, bttt does not require, that

noise levels do not exceed 30 dB(A) in bedrooms and living rooms when a

mechanical system is running on its minimum low rate. ADVF also
suggests that noise levels should be lower; this consideration is discussed
in more detail later. As a recommendation the noise criteria in AD-F are
not regulated. Part E of the Building Regulations governing the Resistance
to the Passage of Sound, described in Approved Document E (AD-E) does

not address the penetration of mechanical services noise into habitable
spaces, Until the appropriate place for legislation to control these aspects
is determined, LPAs could regulate noise from mechanical services with a
planning condition exactly asfor external noise ingress.

Awareness of the issues associated with the provision of mechanical
ventilation and noise pre-date the larger scale adoption ofthe technology
over the last decade, although it would appear that the pitfalls that have
been identified historically may not have been widely considered For
instance, in the Netherlands, the more recent, widespread and increasing

use of mechanical ventilation has lead to much controversy [6, 10] which

could no doubt have been avoided had the lessons been heeded. To date
the implications of mechanical ventilation have been more thoroughly
reviewed in other countries, and that research is discussed below

Problems with System 3, MEV
With MEV, as noted previously, building leakage may be relied upon for
make up air, but this relies upon assumptions about both the design and
as-built air permeability It may be considered prudent and appropriate at
the design stage to include trickle vents providing an effective area of
2,500 mm2 in each habitable room, such that the design may be suitable

for buildings of all air permeabilities,
Inclusion ofa typical trickle vent of2,500 mrn2 effective area into the

bedrooms in the examples in Appendix C ofAD-F is calculated to result in
a sound level difference of 28 dB for the ground floor flat (example Cl),

and 26 dB for the smaller bedroom in example C3. These values are still
less than the calculated level difference due to standard glazing; I)



 

(I however, when only one vent is required, it is usually practical and

feasible to use “acoustic” trickle vents, and hence achieve greater attenua-

tion as required to control external noise ingress. It is therefore relatively

straightforward to carry out the facade sound insulation design if System
3 is adopted.

This ventilation strategy may also present the lowest level of acoustic

risk for designers as extract is typically made from rooms that are not
noise sensitive i.e. bathrooms and kitchens; however. MEV still requires

coordinated consideration by the design team. Balvers et al [6] reported in

2012 that in 67 % of cases ventilation units were located in positions that

increased the chances ofventilation noise; positions cited include a built—
in cupboard in a bedroom, or on a lightweight wall without proper
vibration control, The location of the ventilation unit, or ventilation units

in the case of decentralised systems, is therefore an issue that needs to
be addressed in order to mitigate noise related concerns. At a time when

noise levels were not regulated in the Netherlands, noise levels exceeded

30 dB(A) in 54 % ofliving rooms and 21 % of bedrooms when MEV

was employed
Stevenson et al [18] note excessive noise arising from poor ductwork in

MEV systems on a small development that they studied. In order to
control noise levels occupants were reported to have the habit of keeping

the MEV ventilation rate low The noneacoustic drawbacks of MEV relate

to energy use and comfort; the fans used to establish air flow require
energy, hence the appeal of MVHR.

Problems with System 4, MVHR
In a 1997 Swiss study, Dorer et al [7] suggested that noise levels should be
evaluated in comparison to the background noise, as historically ventila-

tion systems had been based on natural systems without mechanical
noise. Although this may not generally be practical, those researchers also
concluded that sound levels according to the Swiss standards of the time
for system noise, 30 to 35 dB(A), were too high, and that acceptable venti-

lation system noise should be limited to 20 - 25 dB(A).

In another 1997 study, Veld et al [8] considered that the acceptance
and appreciation ofventilation systems is mainly determined by the

perceived indoor air quality, thermal comfort and noise. System
generated noise, and cross-talk through ventilation ducts between rooms
were both noted. In particular, it was remarked that noise relating to the
ventilation system and components can result in users turning off the
ventilation system or closing vents; actions that have a correspondingly

negative influence on ventilation and indoor air quality.
Alexander et al [16] reported at the turn of the millennium on a UK

study of 50 low-energy rental dwellings; they encountered criticisms
relating to noise and established that noise was one of the main reasons
for switching back to “normal” ventilation (presumed to mean natural

ventilation) Macintosh and Steemers [17] reported in 2005 on a study of

58 urban UK homes with MVHR systems Complaints by occupants about

noise from the inlets were observed. A limited number of sound level
measurements were undertaken with windows both open and closed. It
was remarked that in one case, the ventilation system was almost as noisy
as having a window open In these studies systematic measurements of
noise levels were not made, so that the comments can only be interpreted
qualitatively. In 2002 Concannon [20] noted that noise levels from

:8 <8
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mechanical systems of 30 to 45 dB(A) are typical in single-family
dwellings if no sound reduction measures are present.

In 2007 Kurnitski [9] reported on a Finnish study of102 newly built

houses. He concluded that only 57 % 0fthe dwellings were capable of
complying with the ventilation regulations of0.5 ach with a noise level in
living rooms and bedrooms not exceeding 28 dB(A). Complaints about
ventilation noise were found to correlate best with the maximum noise
level in bedrooms when the ventilation system was operated at its
maximum fan speed. the boost setting. The as-used average sound
pressure level, including background noise, was recorded to be 22 dB(A);

cases of noise levels as low as 17 and 18 dB(A) were recorded.

Measurement periods with a background noise level below 20 dB(A) were
available in all houses. Systems were generally operated at the level at
which noise was tolerable, despite the ventilation rate potentially being
inadequate at those settings. Noise levels up to 30 dB(A) were described
as “too noisy" by more than 40 % of respondents.

In 2008, Hasselaar [10] inspected 500 homes with measurements and

occupant interviews. He noted that noise of fans limits the occupiers' use
ofhigher set points for the required ventilation volumes, and the rooms
became polluted as a result. Similarly, Hady et al [11] note from a survey

of 100 homes that the noise level at the set point was so high that users
operated systems at lower levels, and significant adverse health effects

were the result of insufficient ventilation.
Many of these findings were identified again by Balvers et al [6] in 2012,

following surveys of 299 homes in the Netherlands. At the time of the study
noise levels were unregulated. With the mechanical systems set to provide
the required flow rates (or highest possible where they did not comply),
noise levels exceeded 30 dB(A) in one or more bedrooms in 86 % of homes
with MVHR. The ventilation unit was considered to be in an inappropriate

place, such as in a bedroom cupboard, in 53 % of homes; and silencers

were not properly installed on either the supply or exhaust ducts in 66 %
of cases. Not surprisingly, most users do not operate ventilation systems as

recommended for air flow rates because of high noise levels. In 2012. the

Dutch introduced a regulation to limit noise at 30 dB(A) from mechanical
ventilation systems in living rooms and bedrooms.

A recent report on MVHR systems in Code for Sustainable Homes level
6 dwellings in the UK has been published [24]. Initially, noise resulted in

the MVHR system being listed in the occupant surveys as one of the
‘worst things about the house'. The MVHR fan units installed in the
homes were running at close to maximum fan speed; this resulted in the

systems being very noisy. which was noticed and annoying to nearly all
the occupants. It was considered necessary to intervene in the monitoring

after 12 months to recommission all 10 systems and replace some of the
components, including thefan unit in one case. Changes were also made
to air valves, and noise levels were significantly reduced as part of the
recommissioning. A focus group revealed that the reduction in noise from
the MVHR system was listed as one of the best things about the homes
since the previous survey. The recommissioning by the Building Research
Establishment allowed the MVHR system to be slowed and the noise
levels reduced for most homes to within the CIBSE guidelines of NR 30 for
living rooms, and NR 25 for bedrooms. The improvement was noted as
being very significant and resulted in the occupants commenting that
they could hardly hear the fan units running. The report concludes [315)
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film that the CIBSE guideline figures provide a good basis for acoustic
design of these products in energy efficient homes, although appropriate
levels are discussed further below

Causes of excessive noise
The following list of issues are all taken from actual findings on investiga-

tions that have been reported. Issues that can lead to excessive noise for
occupants are noted under the following headings of design, installation,

commissioning and maintenance.

Design issues
- Centralised MEV or MVHR unit located in inappropriate place for break

out or structure borne noise, e.g. bedroom cupboard or on rafters in
loft above a bedroom.

- Poor ductwork layout — too many bends can lead to additional fan
pressure requirement and regenerated noise
Specification of flexible ductwork
Inadequate attenuation of duct borne noise

Installation issues
Ductwork kinked or damaged inhibiting flow
Ducts not connected up to supply or extract valves (which will inhibit
flow and require higher fan setting)

- Wrong type of outlet fitted (usingextract outlets for supply air can lead
to regenerated noise)

- No antirvibration mounts used
- Failure to ensure ductwork is clean when installed prior to commissioning
- Use of flexible ductwork where not specified

Commissioning issues
- The standard practice of commissioning with non-compensating flow
measurement devices means that flows are not generally well balanced
or indeed correctly set.

Maintenance issues
- Failure to replace filters atappropriate intervals (the market for

replacement filters clearly indicates that very few users replace filters at
appropriate intervals)

Appropriate noise limits
Detailed Finnish study
Kurnitski et al [9] undertook a survey examining the dependency between
the maximum noise level in bedrooms and ventilation noise complaints.
An upper limit threshold of 22 dB(A) resulted in < 10 % complaints and an

upper limit threshold of25 dB(A) resulted in < 20 % complaints. Based

upon this same research a significant dependency was found between the
maximum fan speed of the ventilation unit (boost mode) and complaints,

rather than the whole dwelling ventilation rate. Under this scenario
complaints 0f< 20 % could be associated with the boost condition with
the consequence that, at the continuous extract minimum low rate (as

AD-F], the number of complaints for the majority of time would fall
nearer to, or within, the < 10 % threshold. UK research is required to

determine if attitudes are similar.

Suitable noise metric
Building services noise levels well below 30 dB(A) are clearly necessary for

user acceptance in many instances. The A-weighted scale may not be the
most appropriate metric for such noise levels, as the loudness of the
lower frequency components at these lower levels is under-represented,
Researchers have correlated annoyance of building services noise with
other metrics in an office scenario {22], but no similar association in a

domestic situation where noise levels are lower is known.

European guidance and standards
Some Europeans countries have standards and guidance for noise from
building services. For example, Finnish guidance [19] published in 2008

requires that noise from HVAC systems in residential rooms does not
exceed 28 dB(A), with a limit of 24 dB(A) for a better quality indoor envi»

ronment. For all standards ofinternal environment, noise levels in
kitchens must not exceed 33 dB(A).The standard for certified PassivHaus
dwellings [13] is a limit of 25 dB(A) in both living rooms and bedrooms.

For all residential building services, not just that using MVl-IR, BS EN
15251 [12] recommends a living room design range of25 to 40 dB(A) with
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a default design value 32 dB(A] and a bedroom design range of 20 to 35
dB(A) with a default design value 26 dB(A). This guidance is perhaps
superseded by the recent Cost Action described below.

COST Action TU0901
The recently concluded programme for European harmonisation of
acoustic descriptors [25] has included the determination of Classes for

noise from building services. The proposed classes are shown in Table 1.
This does not distinguish between different room types, and has much

lower limits for the highest performance, Class A than may be anticipated
by designers in the UK, The information about classes suggests occupant

%
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mi: Class limits for service equipment noise proposed in COST Action 0901  
dissatisfaction levels as shown in Table I with around 20 ‘70 dissatisfaction
for noise levels not exceeding 28 dB(A). On this basis it may be suggested
that Class C should be the lowest class to which it is appropriate to build
new dwellings, equivalent to a limit of28 dB(A] in all rooms, if 20 %

occupant dissatisfaction is acceptable.

Commissioning
Although the noise issues relating to mechanical ventilation have not
been extensively researched in the UK, deficiencies in air flow rates are

already widespread [5, 21], despite the requirement in the 2010 Part F for
commissioning to be undertaken by a “competent person”. The experi»
ence of the acoustic consulting industry clearly demonstrates that ifa
particular level of acoustic performance is sought, there needs to be a
robust commissioning regime to ensure its implementation. The message
from the above literature review of more than 1,000 homes is clear, and
has been found on numerous occasions in multiple countries: ifnoise
levels from mechanical systems are not regulated, they are generally
excessive and consequently many people opt to live with inadequate
ventilation and risk the associated health effects, rather than tolerate

excessive noise levels,
No doubt acousticians would agree that commissioning checks on

performance are only effective if there is also a requirement for the
person carrying out the measurements to be independently accredited by
a third party, to ensure consistency and to mitigate potential pressure
brought to bear on the tester by the contractor, Testing on completion is
risky for contractors; they need to be able to effectively manage the risk,
which would mean that systems would need to be appropriately designed
and constructed. In our experience, commissioning measurements are

very seldom required by clients in dwellings, no doubt at least in part
because the risk of excessive noise levels is not widely understood.

The authors’ recent experience includes measurements of MVI-IR
installations for which the units have not even been tested for noise
emissions as described in BS EN 13141[15]; suppliers of MVHR systems
can lack the knowledge and expertise to design appropriate noise control
measures even where data is available.

Unless domestic mechanical noise levels are included within theregu-
latory framework, and are backed up with commissioning requirements,
it is likely that no regard will be given to them. It is suggested that there
could be a requirement in AD-F to control noise to suitable levels along
with adequate flow rates, Until regulation of noise from mechanical
services becomes a statutory duty, LPAs could also regularly stipulate the
need for commissioning noise measurements for MEV and MVHR to
demonstrate that adequate conditions have been achieved, whether or

not external noise is an issue for those sites,

Conclusion
A common reason ofoccupant mis-operation of mechanical a



 

n ventilation systems is noise, If these systems are to be acceptable and

used appropriately, it is imperative the noise emissions are regulated, and

that the commissioning requires both airflow and noise levels measured

by organisations with third party accreditation. It has been noted that

AD-F, referring to BS 8233, recommends that noise levels from mechan-

ical systems, when providing ventilation at the whole dwelling ventilation

rate, do not exceed 30 dB(A) in bedrooms. The literature review above

however suggests that this may be intolerable to a significant proportion

of people More UK specific research is needed to confirm appropriate

upper limits; it is suggested that the BS EN 1525] default value of 26 dB(A)

for bedrooms may be used in the absence of more informed levels,

although this bedroom level may result in complaints from more than 20

% of occupants Similarly, a limit of 28 dB(A) for living rooms is indicated

in the COST Action as the likely limit for 20 % dissatisfaction,

Evidence suggests that it may be more appropriate for the upper limit

threshold to relate to the continuous extract, minimum high rate (boost)

rather than the minimum whole dwelling ventilation rate, as currently

proposed by ADVF. Further UK specific research is required to determine

suitable noise limit levels for boost ventilation rates from MEV and

MVHR. Further UK specific research is also required into acceptable noise

levels for the provision of purge ventilation from mechanical services, or

higher ventilation rates as required to control overheating; owing to the

complete lack of data it is suggested that this may be temporarily

excluded from consideration within the design.

It is considered that Part F of the Building Regulations may be the

appropriate place to provide statutory noise limits, and a requirement for

commissioning noise measurements from mechanical services In the

meantime, LPAs could stipulate noise limits from mechanical systems

within dwellings when there are no external noise issues identified

Greater coordination between the Approved Documents and technical

guidance to accompany the NPPF is considered essential It is suggested

that the gap between LPAs and Building Control may be bridged if

planning conditions refer to a “scheme of acoustic design to enable appro»

priate internal ambient noise levels to be achieved whilst ventilation is

provided at the minimum whole building ventilation rate as described in

  

Approved Document F'{ This type of condition would cover both natural

and mechanical systems, depending on what is employed on a particular

development, and enable separate limits for each. A requirement for

commissioning measurements is considered appropriate in all cases. a
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Witty speech perception. clleclliiies across
the ordhuflli iiiespem: eiieeis oi age om:
audition and cognition
By Christian Fiillgmbe, Investigator Scientist, MRC Institute ofHearing Research, Nottingham

Abstract
The increasing life expectancy in most Western countries raises the
question of the impact of aging on the individual's quality of life in the
future as well as society's cost in providing adequate health care to
respond to the specific needs associated with this demographic change.
One consequence of aging is reduced comprehension ofspeech in the
presence of background noise. This not only constitutes asocial
handicap for the affected person but may also accelerate cognitive
decline, thereby representing a serious public-health issue. This article
discusses theeffects of aging on audibility (associated with processes in
the cochlea], on central (Le, retro-cochlear) auditory processing and on
cognitive functions involved in speech comprehension.

Background
Most of us are familiar with the notion of older persons struggling to
identify and understand speech, especially in a noisy environment such
as a cocktail party, a fact frequently played upon in film and literature for
humoristic purposes (cg. David Lodge's book DeafSentence). Such
communication difficulties can adversely affect the efficiency of an aging
workforce and constitute a socio—psychological handicap for the affected
person, who might react by avoiding social situations because of their
acoustically challenging nature. Such avoidance behaviour can lead to
social isolation and depression which recently have beenshown to be
associated with faster cognitive decline than that due to "normal" aging
(cg Lin et (11., 2011). Given the remarkable increase in life expectancy
(Christensen er 511., 2009), improved understanding of exactly how aging
affects our ability to comprehend speech is important for the future of
our society, especially asit might lead to more efficient remediation and
prevention strategies.

It has been known for a long time that the majority of older
people suffering from speech—perception difficulties also show
physiological changes in the most peripheral part of their auditory
nervous system, the cochlea. In some cases, these changes can be directly
linked to environmental factors such as the exposure to loud noises or
ototoxic agents. However, biological aging per 52 also seems to affect
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peripheral hearing sensitivity in most of us, a phenomenon termed presby-
acusis, Figure 1 shows age‘typical audiogTams for 20-, 40-, 60- and 90-year
olds without any known history of (noticeable) noise exposure. Each curve
indicates the hearing thresholds (Le, the quietest detectable level) for

sounds of frequencies varying from 125 to 8000 Hz; thegrey»shaded area
represents schematically the soecalled “speech banana" or amplitude—
frequency space occupied by speech sounds. Clearly, the ability to hear
faint sounds, especially in the high-frequency range, declines with age.
The consequence of such a progressive reduction in sensitivity is the

inaudibility ofmore and more speech sounds resulting in compromised
speech intelligibility

Modern digital hearing aids allow the selective amplification of those
sounds whose frequency content falls into the region of hearing loss,
thereby at least partially restoring their audibility (for an overview, see
Dillon, 2001). However, many hearing-impaired listeners fitted with
hearing aids do not achieve the level of speech intelligibility that would
be predicted based on the audibility of the speech signal (Moore, 2007).
Since the age of the average first-
time hearing aid users is above 65
years (Kochkin, 2009), these

listeners may not only suffer from
peripheral hearing loss, but also
experience age-dependent changes
in "retro-cochlear" auditory
processes (located in the more

central portions of the auditory
system than the cochlea) and

cognitive abilities involved in
speech comprehension,
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n comprehension, the speech sounds also need to be identified (e.g. the

distinction between "t" and "f" is crucial for the correct understanding of

the sentence "The bathers were alarmed by the sight of a tin/fin in the

water.") and organised into discreet auditory objects or streams, such as

the analysis of babble produced by the guests in a busy restaurant into

individual voices in order to focus attention on the person across the

table. These processes rely on the auditory system's capacity to discrimi-

nate sounds based on their spectro»temporal properties.

One acoustic cue is the fast fluctuation in instantaneous pressure in

different frequency bands, called temporal fine structure (TFS). It seems

that good sensitivity to TFS is particularly important for the identifica-

tion of speech in noise (for an overview, see Moore, 2012), Indeed, it has

been shown that listeners with a hearing loss, as indicated by the

audiogram. have reduced ability to process TFS information (Hopkins

and Moore, 2007) and to identify speech that was processed to contain

mainly TFS cues (Lorenzi et al,, 2006). In this population, the cochlear

damage underlying the hearing loss may cause the pathological changes

in TFS coding (Henry and Heinz, 2013). However, other factors may

affect the sensitivity to TFS cues, consistent with the clinical observation

that some people suffer from speech-perception difficulties despite

having normal audiograms (Middelweerd etal., 1990).

To establish whether aging of the central auditory system could cause

"hidden hearing loss" for people with normal audiograms (Shamma,

2011), I recently assessed sensitivity to monaural and binaural TFS cues

for young (< 30 years) and older (2 40 years) listeners with no clinically

significant hearing loss, defined as hearing thresholds better than 20 dB

HL between 125 and 4000 Hz (Fiillgrabe, 2013). Two psychoacoustical

tests of sensitivity to TFS were used, In a monaural task (Moore and Sek,

2009), listeners had to distinguish harmonic and inharmonic complex

tones. The latter tones were obtained by shifting each frequency

component of the harmonic complex by the same amount in Hertz; this

resulted in changes in the TFS without affecting the repetition rate of the

temporal envelope (i.e., the slow fluctuation in global amplitude). All

stimuli were bandpass filtered to reduce the spectral cues associated

with the frequency shift, thereby forcing the listener to rely only on TFS

information to perform the task. In a binaural task (Hopkins and Moore,

2010), listeners distinguished diotic [L6, identical at the two ears) pure

tones from the same tones with aphase difference between the two ears.

Figure 2 shows individual and mean sensitivities in the two TFS tasks for

the different age groups,
Despite considerable inter-subject variability even within a narrow

age group, the results show a progressive decline with age in the ability

to process monaural and binaural TFS cues. A statistically significant

change in sensitivity from young adulthood was found for listeners as

young as 40-49 years. Since other recent studies, using different proce-

dures to study TFS sensitivity (Ross er al., 2006; Grose and Mamo, 2010),

report similar observations, it seems that TFS processing is

compromised from mid-life onwards. Given this, it is surprising that

people in that age range do not generally complain about difficulties in

speech-in-noise perception, This could be explained by the fact that

speech is a highly redundant signal; linguistic information is carried by

multiple acoustic cues, such as the spectral energy, the temporal

envelope and the TFS (for an overview, seePickett, 1999). Consequently,

good intelligibility can be maintained in the face of degraded TFS sensi»
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tivity if the processing of other acoustic cues and/or non-acoustic infor

mation (such as that gleaned from “lip reading") is unaffected. Also, with

increasing age, people seem to engage their cognitive abilities more

heavily during speech comprehension, for example by using contextual

cues (Pichora-Fuller, 2008), presumably to compensate for poorer central

auditory processing.

Effect of age on cognitive processing
In most real-life situations, such as listening to an ongoing conversation

in the presence of interfering voices, a variety of cognitive processes (eg.

attention and memory) come into play to allow the listener to select and

focus on a given auditory stream (eg. a particular voice amongst many),

and to store and update in memory information that contributes to the

general comprehension of the conversation,
Given such cognitive involvement, could the age-related decline in

speech Comprehension be explained at least partially by a reduction in

cognitive abilities with age? If so, which cognitive function(s) decline and

from which age onwards? To assess performance in different cognitive

domains (e.g. memory, attention, processing speed) across adulthood,

we (Fiillgrabe and Moore, 2013) are currently testing a large cohort of

participants, aged 18 to 91 years, on a battery of cognitive tests, The

mean results obtained so far for the seven roughly decade-wide age

groups (18—29 years, 3069 years, 40-49 years, ..., 2 80 years) are presented

in Figure 3,
Consistent with earlier findings by Park and Reuter-Lorenz (2009),

performance on most of the cognitive tests tended to decline progres-

sively with age, with statistically significant changes apparent from early

middle age onwards However, performance based on "knowledge" (such

as that contributing to verbal fluency) showed little or no change with

age. It is interesting to highlight the dissociation in performance in our

cohort of normalahearing participants for the two tests of memory: while

the capacity to temporarily store new information (i.e., short-term

memory) hardly changed over the 60-year range, working memory

(which involves the transformation and updating of stored information)

showed a strong decrease with increasing age. Interestingly, it is this

latter type of memory that is assumed to be heavily involved in speech

comprehension (for a discussion of the link between cognition and

speech perception, see Akeroyd, 2008).

Effect of age on speech intelligibility
After having reviewed some experimental evidence showing deleterious

effects of normal aging on TFS processing and many cognitive abilities, it

remains to establish that such changes are indeed linked to the difficul-

ties in speech comprehension experienced by older listeners. For

example, does speech intelligibility still decline with age when all speech

sounds are clearly audible? To address this question, we (Fiillgrabe et 01].,

2012) compared speech identification performance for audiometrically

matched young (< 30 years) and older listeners (z 60 years) using atarget

talker presented either in quiet or in the presence of two interfering

talkers. All participants had normal audiograms (defined as audiometric

thresholds s 20 dB HL) up to 6000 Hz in both ears. The results are shown

in Figure 4.
For both age groups, speech intelligibility in quiet was at ceiling.

Intelligibility declined when the interfering voices were introducec.

Consistent with previous publica-

tions (eg. Freyman et a1, 1999), this
masking effect was more
pronounced when the interference
came from the same spatial location
as the target talker (the "co—located"
condition) than when it was
presented from a different spatial

location (the "separate" condition).
The reduction in intelligibility due
to age is mainly apparent in the
most challenging listening
condition. Since peripheral hearing

sensitivity was identical in the two
age groups, the observed deficits
most likely result from age-
dependent changes in central min
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m auditory processing and
cognitive abilities. This hypothesis
is supported by the observation a
that speech-in-noise perception in ‘2
these listeners was positively corre- §
lated with TFS sensitivity and i
general cognitive ability, as shown E
in the left and right panels of Figure E

5v respeCtivelY 3 0 Young (<30 years)
3 20 0 Older (>50 years)

d U)

all Gui-V Sepa‘otad Co‘locatod

conclustons Listening condition
The ease and precision with which

we understand speech, especially in
noisy environments, reduces across
the adult lifespan. The progressive
decline in peripheral hearing sensi-
tivity with age [presbyacusis),
resulting in a reduction of the audi—
bility of speech sounds, is a well,

documented fact. However, as illus-

trated in this article, there is
increasing evidence that central
auditory processing abilities and cognitive functions underlying speech
identification and comprehension are also affected by biological aging,
and this occurs as early asyoung adulthood.

Currently, the main clinical tool (and in some countries the only one!)
used in the diagnosis of patients with reported "hearing problems" is the

audiogram, which quantifies the audibility of pure tones in quiet across a
wide frequency range. While this measure is relatively quick, it is insensi»
tive to central auditory processing deficits which, as shown in Figure 5,
are associated with speech-in-noise perception. In addition, a formal
evaluation ofbasic cognitive and linguistic functions that undoubtedly
underpin successful speech comprehension is currently not part of the
standard audiological assessment. The efficiency of any intervention
cannot be optimised until all processes involved in the act of under»
standing speech are taken into account in the rehabilitation process.

The results presented here might also act as a reminder for us and the
people involved in policy making how very common speech-perception

difficulties are and how they will, sooner or later, affect most people.
Maybe such awareness will lead to a more compassionate attitude
towards those already affected by speech-perception difficulties and
result in better practice in accommodating the future needs of our aging
society (for example, by creating quieter public spaces and reducing
background sounds in TV and radio broadcasts).
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Moveable goalposts: a review oi on-site
periormance oi operable walls and
folding partitions
By Joe Bear ofAdrian James Acoustics

Background
As specialists in buildings for education and the arts, we frequently

come across schemes that incorporate sliding, folding, moveable or

otherwise operable partitions, The ability to change the size and

shape ofa room and the flexibility that this offers has obvious appeals

to architects and clients alike. However, in our experience these

elements generally fall short of the manufacturer‘s advertised

performance figures when tested on site,

The problem of underperformance of operable walls on site has

become more obvious in recent years with the increase in commis~

sioning sound insulation measurements, as required to achieve

BREEAM credits for internal acoustics, As project acousticians it is

important that we are able to provide a realistic prediction of the

expected performance to architects and client teams for them to

make informed decisions.
This article presents the results ofour investigation of the site

performance of operable walls and comparison ofthis data against

the manufacturers' published performance figures. This analysis does

not seek to differentiate between individual systems or manufac-

turers' products and for that reason all references to specific products

or manufacturers have been omitted.
The content in this article was originally presented at the IDA

Measurement and Instrumentation Group conference Trials and

tribulations afouercoming acoustic challenges in June 2013.

Sound insulation descriptors — lab versus site
The performance of sound insulating elements is assessed in a labo

ratory by measuring the Sound Reduction Index, R, in accordance

with BS EN ISO 140-3 and weighting to a single figure index, Rw using

the rating methodology set out in BS EN ISO 717-1. Laboratory meas-

urements are conducted in a transmission suite, where all of the

potential paths for flanking transmission are suppressed so it can be

reliably assumed that all of the acoustic energy transferred between

the rooms is transmitted through the test specimen alone.

On site, sound insulation is measured in terms of the Standardised

Level Difference, Dnvr, in accordance with BS EN ISO 140-4 and

weighted to a single figure index, DuhW using the rating methodology

set out in BS EN ISO 717-1. The Standardised Level Difference is a

measure of the acoustic energy transferred between the two spaces

via all transmission paths, direct and indirect and standardised to a

receiver room reverberation time of 0.5 seconds. In principle, if the all

ofthe acoustic energy transmitted between two spaces passes directly

though a single separating element, with no transmission via flanking

paths, the Weighted Standardised Level Difference is related to the

Weighted Sound Reduction Index as follows:

0 =RW+ IOIog(V/S) -5dB (1)ntw

Of course, this is never the case in practice and it is common to

include an allowance of around 7 dB for reductions in site perform»

ance due to detailing weaknesses, transmission via flanking paths and

other non-ideal conditions. This gives rise to the following relation-

ship which is used to estimate the required specification of a sound

insulating element to achieve a required performance standard

on Site.

on“... Rw+ lOlog(V/S) -12 dB (2)
This is. of course, not an exact relationship but in our experience

works adequately as an approximate rule ofthumb to predict the 

performance of conventional fixed constructions on site. But in the

case of operable walls we have found that this relationship does not

accurately predict the performance that can be expected on site. This

is demonstrated in the two recent examples, described in the

following case studies.

Case study 1 — school
We worked ona project to relocate three existing schools into a

single, purposeabuilt school campus building. The scheme made

extensive use of operable walls including 12 sliding or folding parti-

tions between classrooms and group rooms and five moveable

walls sub-dividing “flexible” hall / dining hall / music and drama
teaching spaces.

Despite lengthy discussions with the design team to explain the

potential problems with the arrangements shown, it was determined

they were essential to the teaching ethos of the new combined school

campus and that they were to be retained within the scheme. We

therefore recommended that the supplier of the partitions should be

required to guarantee that the partitions installed would meet the

required performance standards when tested on site,

Between classrooms and group rooms the supplier specified

folding partitions rated at 48 dB RW to meet the Building [m3

      

Flame 2 Operable walls to nail and music and drama teaching spaces

(denoted by dashed grey lines)
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Bulletin 93 sound insulation requirement of 45 dB DnTflmmmW.
Between the various ‘flexible’ hall / dining hall / music and drama
teaching spaces the supplier specified folding partitions rated at 57
dB RW to meet our recommended Alternative Performance
Requirement of 45 dB Dm-lmmmw.

Applying the rule of thumb set out in equation 2 suggests that the
partitions should achieve around 44 dB DnmmrmmW between class-
rooms and around 53 dB Dmm’mmw between the flexible hall spaces.
In practice the partitions achieved between 26 and 35 dB Dun-finnnm‘W
between classrooms and 26 to 28 dB Dmmr’mmm between flexible
hall / studio spaces. In order to allow a direct comparison between
site test data the lab data provided by the manufacturers, we
converted the results to Apparent Sound Reduction Indices using the
following formula.

Ry

 

= Dflw - lolog (V/S) + 5 (3)

The graphs in Figures 3 and 4 show the published RW lab data for
two of the partitions types installed along with the R’W site measure-
ment results. The 48 dB R“, partitions consistently achieved between
22 and 25 dB below the published laboratory performance. This is
well below the allowance for reduction in performance due to site
conditions. Subjectiver the main path for noise transmission
between the test rooms was through weaknesses at the joints between
panels and around the perimeter of the partitions and through the
partition panels themselves. There was no significant audible noise
transmitted via the surrounding building elements.

The results for the partitions tested in the “flexible” hall / dining
hall / music and drama teaching spaces were 33 and 35 dB below the
stated performance of 57 dB Rw. In this case, the main path for noise
transmission was via open gaps around the perimeter ofthe parti—
tions and around pass doors contained within the partitions.

Some of the problems experienced at this school were due to poor
installation but we consider that the wider consistency of the results
suggests that the maximum achievable performance of partitions as
installed is well below the performance stated in the manufacturer’s
published data.

The school was completed and handed over at the time of our tests
and despite the client‘s insistence on the specific need for flexible
spaces, the majority of the partitions were found with furniture
installed in front of them which had to be moved before the partitions
could be opened. The school staff also had to conduct a lengthy
search to locate the hex tools which are supplied with the partitions
and required to operate them. This suggests to us that in practice the
movable partitions are opened infrequently. if ever, and are therefore
probably not required.

Case study 2 — primary care centre
Another example of a project where we encountered problems with
folding partitions is a new Primary Care Centre building designed to
provide accommodation for GPS, health visitors and other
community-based health professionals. The project included three
pairs of group/meeting rooms, each sub-divided with operable parti—
tions, two pairs ofwhich are shown in Figure 5.

To comply with requirements on Health Technical Memorandum
08:01 and BREEAM Healthcare 2008 the required standardof sound
insulation between each pair of subdivided meeting rooms is 42 dB
Dnm. The contractor specified partitions rated at 51 dB Rw. The rela-
tionship set out in equation 2 suggests that if these partitions perform
as claimed these units should achieve at least 45 dB Dnvuw.

An initial measurement between one of the pairs of sub—divided
rooms achieved 24 dB Dntw, which is 18 dB below the required
standard. The main paths of transmission all appeared to be related
to the seals between the hinged panels and the seal between the
overall partition and the surrounding building elements. There were
no prominent paths of flanking transmission via the surrounding
building structure itself,

The installers were recalled to site to undertake remedial work on
the partition to install seal sets that were left out at the time of the
original installation. The result of the retest following the remedial
work was 29 dB Dflw, which is 13 dB below the required standard.
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A meeting with the supplier‘s representative then revealed that the
wrong partition type had been installed. The suppliers agreed to
remove all three partitions and install replacements partitions
capable of achieving the 42 dB Dnva performance criterion.
Measurements across the replacement partitions achieved between
31 and 37 dB Dntw. This is a significant improvement but the results
were still 5 to 11 dB below the standard required to comply with HTM
08-01 and BREEAM.

Some months later we were contacted by the client who asked us
to check data from a further set of measurements conducted by the
supplier following more remedial work. The test results supplied were
quoted as 41.6, 41.8 and 43 dB 0mm. It is important to note that BS EN
ISO 717-1 specifies single figure indices (Rw, R’w Dun”) as whole
numbers and provides clear guidance on the correct sequence of
rounding calculation results. Where the above results are quoted to
one decimal place they cannot simply be assumed to round upto 42
dB Dnva and comply with the criterion.

We recalculated the weighted results using the supplied third
octave band D“T results and found the results of the suppliers tests
were in fact 41, 41 and 43 dB an. The partitions installed were not
capable of achieving the required performance on site, even after
three attempts to remedy the situation.

Wider data review
Our experience of folding partitions was limited to partitions from a
small number of suppliers and manufacturers. We were curious to
investigate whether the problems we have encountered were isolated
instances or indicative of wider underperformance from these types
of products. We contacted fellow member organisations of the
Association of Noise Consultants and requested data from their site
measurements across operable partitions.

Data was kindly supplied by Apex Acoustics, AECOM, Azymuth
Acoustics, Miller Goodall, Paragon Acoustic Consultants, Red Twin
Limited and Spectrum Acoustic Consultants.

In total we nowhave test data for measurements across 49 parti-
tions and Figure 6shows a distribution of all of the RW test results.
This highest measurement result was 49 dB R'w, although we under-
stand that this was achieved by installing two partitions back to back
to create a lobby zone between the two The results forsingle
partition installations show a spread of R‘w results from 22 dB up to 46
dB with a mean result of around 34 dB R'w. We do not know the speci-
fication of all the partitions tested but these results appear to show
that it is generally not possible to achieve an R‘W above
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um 46 dB R’W with a single operable wall. To put this into context,

only the very highest-performing partitions of those tested would
meet the BBSS criterion of 45 dB D"va between two conventionally
sized classrooms (7 x 7 X 3 m). However, we do not have sufficient
data to determine any statistically significant variations in perform,
ance ofproducts from different suppliers.

We do not know the specification of all of the partitions tested
within this wider data set. Furthermore, some of the tests were identi7

fied as being limited by installation problems such as gaps around
partitions We revised the data set to only include measurements on
known partitions and excluded any tests where the test specimen was
known to have specific installation problems that would limit the
performance below what could normally be expected.

Figure 7 shows the measured R"V result plotted against the
published RW performance in each case, This appears to show a
systematic problem ofoperable partitions failing to achieve the stated
performance on site, The mean difference between Rw measured in a
lab and R'W measured on site is around 18 dB, It is possible that this
mean result is being unduly biased by undiagnosed installation
problems on the lowest performing partitions However, if we omit
results below 30 dB R'“, from the data set, the mean difference
between the site and lab data is still 17 dB.

The complied data suggests that if an operable partition is
installed and operated correctly the R'“, performance achieved is
likely to be around 18 dB below the published RW performance. This
suggests that rule of thumb relationship set out in equation 2 should
be amended as follows when specifying operable partitions.

D"Iw = Rw + 10 log(V/S) - 23 dB (4)

This is, of course, an over-simplification but it goes some way to
highlighting the magnitude of the problem.

Reasons for underperformance
We have raised the subject of underperformance with a number of
suppliers and manufacturers of operable walls A typical response to
this question is to blame flanking transmission via surrounding

building elements. It is true that transmission via the surrounding
structures must be considered in the specification of any sound insu—
lating construction. This would typically include the specification of
appropriate bulkhead constructions above the head track and
detailing of interfaces with the surrounding structures. However, with
the exception of partitions with insufficient sealing due to poor instal~
lation we have yet to witness an operable wall installation where the
performance has been limited by flanking transmission via the
surrounding building elements, Even if we exclude the tests where the
operable partitions tested have been identified as having, or likely to
have problems with the installation the data still appears to be
suggest a systematic shortfall on site

Thisvleads us to question how well the lab test data represents the
installations on site, Operable walls are generally bespoke construc-
tions, custom made to fit the specific opening. It is therefore possible
that the partitions constructed within transmission suites have funda-
mental differences to the specific installations on site which make the
performance measured in the lab simply unattainable on site.

In our experience, there seems to be a problem of sales staff failing
to properly interpret the test data and understand how the test instal-
lations compare to the site installations. For example, we have had
two projects where suppliers have quoted performance figures for
high-rated partitions without taking account of the inherent
reduction in performance caused bythe addition ofa pass door in
the partition on site. In another example, we found literature from a
manufacturer where Rw performance figures had been quoted as
R’W figures,

Further work
This brief study has identified what appears to be a systematic differ-
ence between the Claimed lab performance of operable walls and the
sound insulation test results achieved on site. The simple answer for
us as acousticians is to recommend that our clients do not use these
types of products. Operable walls are no substitute for a proper design
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brief for the use ofthe different spaces within a building and a non
specific desire for flexibility can place unintended limitations of use
on to spaces separated by movable partitions However, in the right
circumstances operable walls can offer significant advantages to the
clients and end users of buildings in terms of flexibility ofuse. We
must be able to accurately predict the levels of performance that can
be achieved in practice so we can allow our clients to make informed
decisions on the appropriate specification ofoperable partitions. It is
therefore important that we, as an industry, put pressure on the
manufacturers and suppliers of operable partitions to provide reliable
test data for the lab and site performance of their products, a
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Uncertainty and diversity
in construction noise assessment

By Roger Tompsett nj'NoiseMer

Introduction
Construction noise assessments provide acoustic ms with a heavy

workload: tnany are involved in the major infrastructure projects

being undertaken in London and elsewhere. Such projects are

fraught with uncertainty arising frotn unknown or unexpected

circun mces on site. yet there is considerable pre ‘sure on

acousticians to produce reliable and realistic predictions and to

assttre compliance through monitoring Failure to meet the

permitted levels can have serious consequences.

This article looks at some ofthe lessons learned from tackling

this uncertainty in a current major project at Victoria

Underground station in central London.

  

The project
Victoria Station is a major transport hub serving the administra-

tive centre of London. It is adjacent to major roads with dense

residential, hotel, commercial and government property, and two

major theatres. It has a mainline station, bus station and

Underground stations serving the D1strtct.(.ircle anti Victoria

lines, with more than 82 tnillion passengers entering and exiting

each year. The passenger-handling capacity of the Underground

station is in urgent need ofimprovement by construction of

new underground ticket halls, connecting tunnels and surface

access facilities,
The work requires buildings to be demolished and deep shafts

to be sttnk, from which new passenger access tunnels will be

driven, Large excavations are also needed to create or enlarge the

station boxes. As is usual in railway work and on a live station. a

considerable amount of the work needs to be done outside

“traffic” hours 7 at night and at weekends

Noise trigger levels
A complex set ofnoise limits has been agreed with the parties to

the construction project and the local authority (Westminster (iity

Council). There are also agreements with third parties having

certain property rights in the area, Realititne noise reporting is
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provided by nine monitoring stations, with the results being

displayed on a secure website. The syslem also reports with an

SMS (text) message to site staff if trigger levels are exceeded.

Most noise monitors are capable of triggering an alarm when a

certain level is exceeded. The alarm will typically be issued when

the lehour l.Ml exceeds a given value. Possibly an "amber" prior
warning will be triggered at a level slightly below the limiting level,
as sending an alarm when the limit has been exceeded is simply

closing the stable door after the horse has bolted. However. a

lower “amber” warning level is hardly ideal as it will create alarms

for perfectly pertnissible operations This might avoid “red” alerts,

bttt it could cause unnecessary curtailment of work. To be of

genuine help to site staff. the noise monitoring system needs to

have sortie predictive capability as to whether the present

operation produces acceptable noise levels, whether it could

potentially cause a problem. or whether it must stop soon.

Many of the trigger levels on this project were set as oneehour

averages, so any prior-warning or predictive capability needs to

report noise at shorter intervals. It was agreed that noise would be

sampled at 15 minute intervals. A study ofambient readings

showed frequent high levels from emergency services sirens, belie

copters, refuse collections and the like. Even “crowd noise" could be

high at titnes. This meant that a limit based on a 15-minute average

could be regularly triggered by typical ambient events. it is highly

undesirable for extraneous events to generate false alarms as the

system would be regarded as unreliable and it would be ignored.

Alarm system
The alarm system, devised by the author at NoiseMap and itnpler

merited by Site Engineering Surveys. relies on the fact that a

trigger level setin terms of LW is essentially a measure of the dose

ofnoise that it is permissible to receive over a given period. This

means that it is quite acceptable for a number ofindividttal 15-

minute LAeq samples to exceed the trigger level as long as the

cumulative noise dose over the whole monitoring period does not

exceed the trigger level.
This is tnost easily understood by looking at Figure l. The black

and yellow horizontal lines represent the trigger level (Le. the

maxitnum “noise dose") that is permitted within each period ofa

working weekday, The individual purple dots are the ISeminute

LW samples, The green line represents the “Running Average", Le,

the average of the LA readings taken since the start of the current

monitoring period.
The red line is the Period Average LW. which is the current

value of the L‘W when averaged over the whole of the monitoring

period This monitoring period is one hour at night and in the

shoulder periods, 10 hours in the day and various other periods in

the evenings. [Weekends have different trigger levels and

averaging times.)
The Period Average LN.q increases constantly throughout the

period as the noise dose accumulates. By the end at the monie

toring period, the Period L is the satne as the rttnning
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m ave “tge [,M. It will be seen that in this example, the green
Running Average remainsfaith steady through each ufthe time

periods. if it meets the yellow/black line. then an anther alert is

issued, because the ctrrrent rate of generating noise must be reduced
otheru is'e the permissible noise dose {Period LN] will be exceeded.

If the Period A\ erage [Wm reaches tlte permitted dose before the
end of the period, then the retl alert is issued because it is
necessary to stop any further noise otrtput, to prevent the noise
limit from being breached.

This system giv . re staff advanced r 'arning of potential
problems in time tor them to tleal with the matter.

If an esceedance does occur, it is necessary to establish its

cause. Whilst an immediate inspection of the site can be made,
this would not detect a short event that had already pa 'ed,

  

  
'l herefore. whenever a particular instantaneous level exceeded 75

dBtA) SPL, a l3-secoud audio recording was triggered. l'lris
enabled the event to be listened to and allowed the possibility of
further acoustic analysis.

Effectiveness
~\ detailed examination ot'uoise trigger events nas made for the
period October 201 l to July 2012. A total ot'zt) amber est't-t‘dances

and one red exceedance were recorded at this monitor o\er this

ltllmonth period. All brtt one of these occurred during the one-
hotrr limit periods, and only nine meet-dances could be attributed

to the proiect work. The system has therefore caused a very sruall
rate of 12 false alarms in more than 2,400 alarm periods, or 0.5 “u.
lit should benoted that the limits ofthe cotle ofconsu'uction

practice were not exceeded because the trigger levels are set belon

that limiting value!
l‘he svstenr has been reliable. informative and successful in

preventing any serious exceedauces. It also enabled the
automated production of the monthly monitoring reports for the

local authority. It is therefore fair to conclude that the s stem has
added value to the project, allowing work to continue in an
extremely sensitive area, removing uncertainty and ensuring that
noise litnits were not breached. A similar rate of success has been

achieved at the other monitoring locations.

Noise modelling and prediction
Before work could be started, it was necessary for the contractor
and client to have confidence, that the work could be, carried out

in compliance with legal agreements. anti for prior consent to be

ave

obtained from the local authority. This needed detailed predicr
tions of the construction noise that the works were anticipated to
generate. the predictions were made in accordance \\ ith BS 22a
112009 “(Lode of practice tor noise and vibration control on
construction and open sites" using NoiseMap'. SiteNoise
modelling software.

  

Data supplied
For the lormonth period discussed in this article, the site

engineers provided detailed schedules ol'3lprincipal construction

operations. The details included the working locations, the plant
required, its expected sound level and its ‘percentage of use'. in
total. there were rnor'e than 150 generic types of plant. working at
locations distributed across a wide area.

Input to the noise model
it had been agreed that the noi' assessment should use a
cautious approach, but "worst—case" noise predictions need to be
realistic otherwise they simply create unnecessary costs and
concerns. lust as for the noise monitoring, if they are unreliable,
they will be ignored.

Several issues were identified with the schedules supplied. bttt
BS.n__)8 is not particttlarh helpful in what must be done to
produce realistic scenar ‘for use in noise modelling. The
following approach We ' used, based on established experience.

   

Selection of plant
Where it is clear that the plant list contains alternatives which will
not all he used simultaneously, or maybe not used at all. ptrt only

the noisiest into the noise model.

Source noise levels
Check source levels against the 835228 tables where possible. and
where there or * alternative, use t) pical (rather than highest)
values. Where specialist items cannot be readin verified from
B85228, check that the supplied sound levels are at least realistic
(i.e. comparable to similar machinest rke care to ensure that
noise levels relate to the plant when working (not sirnph the
power pack running) and avoid confusionbetween I and
Sound Power Levels.

  

«or

Percentage on-time
885228 calculations require the percentage onetime, i.e. then

V... V.

Frgure 2 Noise Map resulting trom pitrng activrties spread over the work area
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a proportion ofthe assessment period that the equipment is

creating the listed noise level, whereas construction schedules

tend to show percentage availability. Allow for the fact that most

construction operations are cyclic in nature, with different plant

being used for different parts of the cycle. In the present project, it

was concluded that for many items ofplant the percentage on-

times would be only half of the percentage availability (reducing

the item's contribution to the period LAcq by 3 dB.)

Diversity factor
A noise monitor does not measure the noise from one activity

alone, but the cumulative effect of all activities put together, to

which local people are exposed.
It cannot be known exactly what activity will occur at any

location on any day. Many of the operations will progress across

the site during a time window of several weeks or months. When a

particular operation takes place, it might only be for a few hours

or days at a time, with an interruption before continuing in
another location.

Owing to the large number of operations, their inherent

randomness causes an averaging effect on noise levels: to provide a

realistic noise assessment, this must be considered This is a

similar process to applying a diversity factor to electrical loads

when designing an electrical distribution network. The assumption

is that there is a negligible likelihood that all the noisiest opera—

tions would take place at the closest receiver at the same time.

Where operations progress across an area, it was decided to

spread each operation across a number ofworking locations

around the operational area and to divide the work between them,

with a corresponding apportionment of the on-time. This has the

effect of distributing the noise around the site, without the need to

create a separate noise model for the closest approach of each

Use typical plant levels in preference to noisiest

Apply appropriate on»times to plant

Distribute work around the site

Apply a diversity factor to the operation

Cumulative worst day may be sum of individual activities

Typical day can be 6 dB lower than this

Overview of work sites in January 20 2
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operation to each monitoring location. Figure 2 shows a noise

map of a piling operation where activities have been distributed in

this way.

The effectiveness of the approach
The sophisticated noise monitoring system allows the validity of

these modelling assumptions to be assessed by comparing the

predictions with the monitored noise levels.
This showed that over a lO-month period, the measured

monthly average of the daily level (LAW, 10h) was below the

predicted cumulative level by an average of 6 dB. The measured

monthly highestdaily level [LAW 10h) was on average 2 dB below

the predicted level, but two of the highest daily levels were an

average of2 dB above the predicted cumulative level (this is on

two days only out of the 202 days assessed).
A study of one particularly noisy operation showed that ifit had

been assumed that all the work takes place at the closest location

to the receiver point (rather than being distributed] the over»

prediction of the cumulative noise level would have increased
from 4 dB to 6 dB LAeq (10h).

These results indicate that without introducing the concept of

diversity into the noise model, there would have been much

greater likelihood of over-prediction of typical conditions. The fact

that the noisiest individual days are close to the predicted cumula-

tive values seems to show that the approach to plant noise levels

and on-times described above is generally correct, and that it
would have been incorrect to assume that all operations occurred

simultaneously within the time window,
The effect of diversity is that although the worst day could

equal the sum of all the events, the average level will be below this,

with 6 dB as a typical value. This should be considered when

distributing the operations, setting percentage on-times and

considering noise trigger levels.

Conclusion
This paper has shown how an effective noise monitoring system

can be designed with a predictive capability to warn of incipient

noise problems without unduly impeding work or generating a

significant number of false alarms, whilst also providing investiga-

tory facilities.
It shows that when modelling noise, it is necessary to ensure

that typical plant source noise levels are used, rather than worst,

case, that some of the plant may not be used in practice and that

appropriate onetimes may be as little as half the time that the
plant is “in use". Moreover, diversity factors should be applied and

activities should be distributed around a working area with an

appropriate correction to the on-time.

Once these factors have beentaken into account, if there are

many activities, it is possible that the cumulative worst-case level

is equal to the sum of the individual activity sound levels, but the

typical daily level can be 6 dB lower than this.
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Letter

'Eil'il'©fl°s and fincomsisflemcfies' firm floodlitth
room systems fleehmiemfl contribution

unfortunately aregularly misundere
stood topic, Although the majority of

readers of this publication will have a grasp of
the basic principles, the finer points are often
seen as a hit of an enigma Iwas therefore
very interested to read the technical contri-
bution in the NovembereDecember 2013
issue of Acoustics Bulletin entitled "Floating
room systems for noise reduction in mechan-
ical spaces", in particular the section
regarding the effect of air cavity stiffness on
the overall natural frequency of the floated
floor, one of these finer details that are often
overlooked and not fully understood Having
read the report, I believe there were a

number of errors and inconsistencies
contained within it and so I felt compelled to
pen this response

In reading the contribution I felt that the
narative seemed to switch between differing
opionions, constantly contradicting itself,
and this was noso more apparent than in the
discussion regarding the stiffness ofthe
trapped air within a cavity below a floating
floor. I do not want this review to call in to
question the author's knowledge or under
standing, but I feel that air cavity stiffness is

often overlooked and correcting this techni-
cally is really key.

Firstly I feel it is beneficial to define when
the stiffness of the trapped air needs to he
considered when calculating the overall
natural frequency ofa floated floor. Clearly a
floated floor, where the perimeter is fully
closed off (usually by a resilient material

installed up against an adjacent wall) will
have a volume ofair that is “trapped” within
the cavity. The use of a mineral wool type
material within thevoid is often ttsed to try

and reduce the effect of the air cavity
stiffness, This works on the principle of trying
to avoid the presence of standing waves
within the void and it does slightly reduces
the air stiffness [as I will try and quantify later
when I look at the equations that should be
used) however by no means does this mean
that the air cavity stiffness is suddenly
insignificant. Often, as suppliers of floated
floor systems, we at Total Vibration Solutions
will see specifications stating that the floor
should befully vented to avoid the problems
of air cavity stiffness. The idea behind this is
usally to have open perimeters to the edge of
the floor so that the volttme of air under the

floated floor is not constrained by it and as
such the air adds nothing to the overall
stiffness of the system, In reality however,
even for a floor as small as 5m X 5m, the
trapped air at the middle ofthe floor still has
to travel more than 2,5m to get out and as
such still is considered slightly “trapped”. The
effect this has will gradually increase as the
area of the floated floorincreases but unfor-
tunately there is not a great deal of test data
available on the subject. As such, unless you

FThe science of vibration isolation is are looking at a floated floorwith a very small
area and an open perimeter, you should
always consider the effect of the stiffness of
the trapped air on the overall natural
frequency of the floor.

This brings me to the equations in last
months technical contribution and really the
crux of the matterl I am in agreement with
eqttations (I), (2) and (3) in the report as

listed below.

1 k +k
fn=2—n $=Vfaz+fy§n (l)

where
u = combined natural frequency (H2)
ka air stiffness (N/m)
krm : resilient mount total stiffness (N/m)
M = total mass supported (kg)
f8 = natural frequency of airgap (HZ)
fm‘ = natural frequency of resilient mount (Hz)

f

  

2p.cka T (2)

where
p = density of air [kg/m3)

c 2 speed of sound through air (mls)
t : thickness of the airgap (m)

(3)

 

Where the problems start is in substituting
equation (2) into equation (3) the author

comes up with an incorrect equation (4). This

would have become apparent to anyone who
tried to do an example situation and plug in
the same values working of the initial
equations and then off the incorrectly simpli-
fied equation (4). Ifyou require a simplified
equation of the form of equation (4), using a

density of air at 20°C of 1.2kg/m3 and a speed
of sound of 340m/s2, then this would be
much closer to equation (a) below

f = 59.3 (a)
‘1 ~/M.t

(note (4) had a constant of 19 as the

numerator as opposed to the 59.3 shown

in (a))-
However given that the density of air does

vary with temperature, it is usuallyjust as
easy to stick with using equation (2) and (3).

Previously I had discussed the use of a
mineral wool type product in the void. Inthis
case, when we are looking at a room where
the density of air is 1,2Kg/mt‘ a common
practise is to substitute the pro2 term with a
constant value of 1 10,000.

{mi ) ) ) Acoustics Bulletin Ianuary/February 2014

Getting back to to the contribution, the

author then goes on to provide an example
with a floating floor with 100kg/mZ loading,
supported by elastomeric mounts with a
static deflection of 10mm and an airgap
of 50mm,

The first thing to point out here is that the
natural frequency of the isolator is being
calculated rising equation (5) and (6),These
are eqttations that actually can only be
applied if the isolator has a linear spring rate
and is within its elastic limit. It is a common
mistake to use these equations to calculate
the natural frequency for all isolators as the
effect of damping is ignored and the majority
of isolators do not exhibit a linear spring rate.
As such, best practise will always be to use
the load vs natural frequency data from the
manufacturer of the isolators.

If, however, we overlook this and asume
that the isolator does indeed have a natural
frequency of 5H2 (taken from inputting a
static deflection of 10mm into equation (6),

the natural frequency of the air (from
equations (2) and (3)) would be 26.5I—Iz,
giving a system natural frequency of 27Hz,
This is a great deal higher than the BIQHZ that
the author states and truly shows the
problems associated with lightweight floors
and small airgaps. It also shows the massive
problem that can be created from a misun~
derstanding of such an important subject.

The author later goes on to report that
typically natural frequencies of the system of
lSHz can be achieved, This is entirely correct
and, for instance, a 100mm thick concrete
slab with a loading of 240kg/mz and a 100mm
airgap, with mineral wool in the void on IOI-Iz
mounts, would have an overall system
natural frequency of approximately 14.7Hz.
My concerns are that the statement clearly is
at odds with the example calculation earlier
in the contribution, where a 9.9147, system is
suggested possible in a situation where the
parameters all point towards a worst case
scenario; lightweight, small airgap. To me this
suggests that the author is combining a
number of different, contradicting sources,
without a clear understanding of the topic at
hand. This is certainly concerning and

certainly something that I felt needed to be
corrected in this issue, Air cavity stiffness is
an often misunderstood or overlooked
quantity and it is important that we are all
aware and knowledgeable on its effects and
how to calcualte them. 0

Patrick Dem
Technical Director, Total Vibration Solutions



Helium Liloydl llcrriimclhes
acoustic practice coil
Scottish IPciiirilmeirs

fter more than 25 years with AECOM,

Alohn Lloyd has moved from the global
ervices provider to start a new acoustic

practice within the design consultancy,

Scotch Partners. Iohn is no stranger to his

new colleagues having worked with the

partners for more than 20 years in his

previous role.
John said: "it is refreshing to move away

from the corporate culture into a more

dynamic and agile environment,

“l was there at the start of Oscar Faber

Acoustics (acquired by AECOM in 2001) and I

am being reminded of the different chale

lenges you face when starting a new acoustics

practice from nothing. Scotch and many of

been very encouraging and I'd like to thank

them all for their support"
Steve Campbell, Partner, said: “it’s

fantastic that Scotch are now able to offer

building acoustics to our clients John is liked

and well respected and is able to present

acoustics in an understandable way to us

noneacousticians. With the market starting to

return, i am confident the addition of

acoustics to our offering will help us secure

more exciting projects.”

As a former Director and Head of Building

Acoustics at AECOM, John was responsible

for the acoustic design of projects across all

of the market sectors including hospitality,

commercial, residential, healthcare

my construction industry colleagues have and education. a

 

Penguin Recruitment is a specialist recruitment company offering services to the Environmental Industry

 

Acoustic Consultant/Senior Consultant — Manchester
Ari rntemalicnallyrbased environmental consultancy is currently seeking to recruit an

experienced Acoustic Specialist to join the Noise and Air Quality Team in their Manchester

otflces. You will be involved in the assessment of noise for a broad range of projects across all

sectors including Waste Management Facilities, Land and Property, Mining and Minerals.

Renewable Energy and Transportation Schemes. A degree or postgraduate qualification in

Acoustics Is essential, as is a full driving license — in order to travel between sites around the UK,

Circa £25 - 30kConsultant/Senior Acoustician — Birmingham
We currently have an excellent opportunity available for a candidate With proven expertise in the

UK Environmental Acoustics field to join a large multidisciplinary consultancy in their Birmingham

offices. Ideal applicants will have extensive consultancy expenise within the environmental

Acoustics sector, With a focus on infrastructure and energy development. They Will also hold a

BS: or MSc in Acoustics or Noise and Vibration Control, and an IoA diploma, and Full or

Associate IoA membership.

Environmental Acoustician — Leeds
We currently have an urgent requirement for an Acoustic Consultant With a background in

environmental acoustics to join a leading international engineering and environmental

consultancy providing multidisciplinary services to the propeny, infrastructure, energy and

environmental markets to clients in both public and private sectors. Based in Leeds, the

successful candidate Will have an opportunity to Work as part of a well-established, successful

team on a Wide variety of exciting prolects in the regeneration, education, healthcare, property,

Waste, and energy sectors. Candidates should have a leaning towards Acoustics, but be willing

to provide support to other environmental services provided by the team, such as Environmental

Impact Assessment.

Senior Acoustic Consultant — London

successful and highly recognised multidisciplinary engineering consultancy with an enviable

reputation as being one of the World’s leading engineering and development consultancies Due

to an increase in Workload they currently require a highly experienced and skilled environmental

acoustician With a proven track record of proiect Work. Qualifications desired include: a degree in

acoustics/vibration related field ideally with a post graduate certificate in a relevant subyect.

Reporting to the principal consultant. you Will provide technical expertise and assist with the

management of a number of innovative projects across the UK.

£23 - 30k

£21 — 26k

£30 - 40K

Alantastic opportunity exists for a Senior EnvironmentalAcoustic Consultant to loin an extremely

Acoustic Noise Consultant — Wat'ford £22 - 30k
Awell-established environmental engineering company based in Watiord currently have an

urgent requirement for an Acoustic Noise Consultant. They pride themselves on the duality of

their work and the service they provide to their clients and as such are often asked to be an

expert Witness at public enquiries. The ideal candidate will hold an acoustics or related degree

and have prior experience working within the acoustics sector particularly undenaking

environmental noise assessments with knowledge of relevant legislation. This role Will involve

both office and field Work and as such a driving license is advantageous. The successful

candidate Will receive a competitive salary and benefits package and will work in a friendly

management team who support professional development and further training

Building Acoustic Consultant - Orpington Circa £30k

My client is a small specialist niche building acoustic company based in the South East London

area. They offer a friendly and professional service all around Greater London and are looking

for a Building Acoustic Consultant to join theirteam The ideal candidate will have excellent

technical skills and Will be able to explain complicated reports in simpler terms to clients to help

them understand What is required. You will be required to travel independently to different

clients' sites around Greater London undertaking noise assessments and sound insulation

testing. The starting salary for this role is flexible depending on your level of experience.

We have many more vacancies available on our

website. Please refer to www.penguinrecruitment.co.uk.

Penguin Recruitment Ltd operate as both an EmploymentAgency

and an Employment Busrness

 

Interested in our current Acoustic job opportunities?

Please do not hesitate contact either Jon Davies or

Hannah Meredith on 01792 361 770 or alternatively email

jon.davies@penguinrecruitmentco.uk or

hannah.meredlth@penguinrecrullmentco.uk
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'Egg whisk' wind turbine
scoops design award

n innovative design for a six-bladed
Awind turbine said to be much quieter

han conventional three-bladed
versions has won an award from NASA Tech
Briefs magazine in the US.

The Canadianedesigned LUX turbine,

which has been likened to a giant egg whisk,
won first prize in the sustainable technoloe
gies category in the magazine's 2013 Create
the Future design contest.

With a total height of 26 metres, it rotates
around a vertical axis and does not require a
tower or central column which means it is
half the weight ofa conventional turbine.

Inventor Glen LuX said: “It is also much
quieter because the blades rotate slowere a
maximum of35 metres per second compared
with 80metres a second or more for the blade
tips on conventional turbines — and they are
not subject to the tower shadow,

"Conventional turbines rotates approxi
mater 30 per cent faster and as each blade
passes through the tower Shadow it makes a

‘whooshing’ sound whichcan be disturbing
to people and animals.

“With a conventional turbine the mechan-
ical components are located at the top of the
tower, so die sound travels further and sound
insulation is difficult. With my turbine these
components are at ground level, so the sound
does not travel as far, and they can be easily
and economically sound insulated.”

Other key environmental benefits include
a 90 per cent reduction in the land required
because they can be set much closer together,
They are also far more visible to bats
and birds.

Mr Lux, who has been working on the
project since 2002, is hoping that the award
will finally spark interest from investors so he
can take the technology to market.

"It‘s very frustrating on my part to see that
there's a better solution and people are so
reluctant to help," he said.

For more details go to
http://luxwindpower.com/ D

| All quiet at the music caié

in the design ofthe music café at the
Snape Maltings music centre,

Aldeburgh, which was founded by composer
Benjamin Britten.

The cafe, part of architects l-laworth

Tompkins' phased extension of the creative
campus, has been created by converting a

Troldtekt acoustic panels have been used

’—

former granary store into a cafe and

reception point for artists and staff.
In order to reduce noise reverberation, the

architects have used 160m1 of fine natural
wood Troldtekt panels to create an attractive
and high performance acoustic ceiling,

Troldtekt panels, widely specified for
ceilings and walls in potentially, noisy envi-

Acoustics Bulletin January/February 2014  

ronments, are made from 100% natural wood

fibres mixed with cement. Their benefits
include high sound absorption, high dura-
bility, natural breathability, low cost life cycle
performance and sustainability. Their
sustainability was recently recognised with
certification at Silver level within the Cradle
to Cradle concept.

For more details ring 0844 8114877 or Visit
www@troldtekt.co.uk a
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Panels
improve
seilrtoell
meowsfiies

coustics in the sports hall at Durants
A-ISchool, Enfield. have been significantly

’mproved by the installation by SRS of
suspended Sonata Vario panels.

The company also used similar panels to
iron out acoustics problems at a sports hall
used byHazeltots Pre»School in Guildford.

For more information: ring 01204 380074,

email info@soundreduction.co.uk or visit
www.80undreduction.co.uk D

   

 

Cirrus Research helps tie prefieefi race
our workers

irrus Research has helped protect

‘l workers at a leading racing car engine
maker from excessive noise

The company was called in by
Northamptonebased llmnor Engineering
when it won a big contact to build V6 engines
for the US IndyCar championship, which
meant additional machine tools had to be
installed in the main machine shop,

increasing noise levels.

To determine whether workers were being
exposed to levels above 80 dB(A), Cirrus
carried out an occupational noise exposure
survey using a doseBadge, a wireless
personal noise dosemeteri

The measurements revealed that there
were several points throughout the day when
noise exposure levels would greatly exceed

this limit, with the level hitting 110 dB(A) on

one occasion
As an interim measure, Ilmnr issued

immediate instructions to operators directly
affected to wear their existing hearing protec-
tion for the complete shift, notjust when
loading and unloading work.

After analysing thegraphical traces
produced bythe doseBadge, it was also
suspected that the principle reason for the
rise was due to the increased use of air guns.

A more detailed investigation into the
noise generated by the guns was undertaken
using a Cirrus Optimus Red sound level
meter, and after analysis of both sets of data
Ilmor was able modify its manufacturing
processes, taking noise levels back down to
previous levels.

I Cirrus is continuing its North American
expansion strategy with the appointment of

\ \ l Acoustics Bulletin Ianuarv/Februarv 2014

firem excessive noise
two new distributors for the US. Don Wolf &
Associates has been appointed to cover
southern California while MED] has responsi
bility for the northern part of the state.

Cirrus has three other distribulors in the
US — A J Abrams (New York State, Pennsylvania
and the north eastern states). 151 (Ohio and

surrounding regions) and OHD (the south east
and central southern states). It plans to
appoint more in the next few months

James Tingay, Marketing Manager, said:
“The US is an important market for us and
one that is currently growing faster than any
of our other international markets. With our
additional distribution partners we are very

confident that the sales momentum will
continue to new records in 2014 and beyond."

For more information visit:
www.cirrusresearch.co.uk a

 



 

Updated noise mapping
seitwen'e {from an'iiel 8: Kjaerr

mental noise mapping software,

Predictor-LimA, is available to download.

This updated release has a bigger calcula-

tion capacity for configurations 7810-C/D/E/F,

which now support Plus sized models it has a

new, entry-level configuration called

Predictor-LimA ISO Standard Type 7810-1; this

helps the user to keep costs down when calcu»

lating smaller industrial noise projects,

Predictors network modelling licence now

also supports server calculations, on one

dedicated PC in the network, This, says the

Br'uel & szer’s latest version of its environ- company, makes the solution even more

powerful and cost effective for small busi-

nesses and universities, by allowing one

Predictor licence to be used as a calculation

engine for models made on a number of

different PCs. This enables several people to

work on noise models at once and initiate

calculations from their own PC.

Briiel & Kjaer's customers with valid

contracts will be able to upgrade and receive

a new licence, which enables them full Lise of

the software, when they request it via the

company’s Predictor-LimA Technical Support

New measurement system
will 'ozidl seem acoustics
nndesstnnding'

arshall Day Acoustics has released a
Mnew measurement system that it says

promises to provide a dramatic step

forward in being able to understand the

acoustics of rooms.

The IRIS system comprises a tetrahedral

microphone that can resolve the sound field

The system has been under development

for nearly three years but it has its origins

in the efforts by many researchers over the

last 60 years to understand the factors that

affect people‘s appreciation of speech and

music performed in concert halls, opera

houses, lecture theatres and all the wide

    All mapped out.

customer web portal.
The new version is available for customers

to download on Br‘uel & Kjaer's website:
www.bksv.com/ 7810 n

 

that is affordable for consultants and educa-
tional institutes",

For more details go to

http://www.iris.co.nzl O

variety of spaces that are used for perform-

ance and communication

The system uses existing readily available

hardware, and the software runs on low cost

into different directions, and software that

can analyse the signals from the four micro-

phones and present the information in “a

simple yet elegant way that aids ones under-

standing of the behaviour of the sound field”, laptop computers, “thus providing a system

Robot laser: scanning
vibi'ometeir will be a UK {first

Leicester and Polytec UK will provide

the UK's first commercial 3D non-

contact laser vibration scanning measure-

ment and modal-analysis centre. It has been

developed specifically to service the automo-

g- joint project between the University of hours compared with the longer turn-around

times of traditional multi-channel accelerome

etery (typically measured in terms of days,

weeks or even months),
ASDEC is initially funded by a £1 million

grant from the UK Government‘s Regional

 

Growth Fund and by an ERDF structured

grant to support Small and Medium

Enterprise (SME) access to the centre. When

tive, aerospace and Space sectors.

Opening in May, the ASDEC (Advanced

Structural Dynamics Evaluation

Collaborative) research centre in Nuneaton

will be the only such facility in the UK

providing 3D full-field scanning measure-

ment services and the only one in Europe to

provide modal analysis, modeling and certifi-

cation services.

This capability will be provided by the

range and spatial resolution of Polytec’s laser

Doppler systems, enabling automatic 3D

scans of structures at the centre as well as

vibration field scans at end-user sitest '

This highltech non»contact technology

enables the diagnostics and large—area

dynamic measurements to be performed in

large area structural dynamic measurements

fully operational, ASDEC is expected to create with both high resolution and high accuracy

250 new jobs in the UK. for improved finite-element analysis (FEA)

The advanced vibration measurement and validation. For example, it can fully measure

analysis will cut the time required for new and characterize a full body in white for an

product development, testing, analysis and, automotive supplier.

ultimately, time to market. For product devel- “There is no equivalent robot laser

opment, this approach also allows an scanning vibrometer elsewhere in the UK. Its

enhanced upfront pre-test diagnostics, key operational element is laser Doppler

improved Mac address comparison data, vibrometry enabling us to measure velocity

early product de-risking, and greatly reduced rather than acceleration. Typically, other

development time and costs, systems that are available use a 'comparison‘

Joe Armstrong, Polytec Sales Manager, approach - without the vibrometer.

said: "This new resource will help UK innova- For more details go to

tive and cutting edge companies by offering www.polytec-ltd.co.uk0
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Gracey 8: Associates
Sound and Vibration Instrument Hire ‘

ISO 9001 - BSI FS 25913
Setting Hire Standards

Since 1972 Gracey & Associates have been serving our customers from our offices in Chelveston.

After 41 years we have finally outgrown our original offices and are pleased to announce we have now

completed our move to new premises.

Our new contact details are:

Gracey & Associates tel: 01234 708 835

Barn Court fax: 01234 252 332
Shelton Road

Upper Dean e-mail: hire@gracey.com

PE28 ONQ web: www.gracey.com

One thing that hasn’t changed is our ability to hire and calibrate an extensive range of sound and

vibration meters and accessories, with our usual fast and efficient service.

www.gracey.com
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Full Dodec
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- Lightest Kit, on the Market

- High-Quaiity Noise Generation

- Height/measuring LEDs for each impact hammer

- Vliireless Remote Control ' \

- UKAS & ANC Approved

Certification Software I
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CQPRION    sales - hire - calibration - 03-54%  MEASUREMENT SYSTEMS

Minimised Site Visits

- 20 days continuous noise monitoring in a compact

enclosure

Unquestionable Measurement Integrity

- Type approved to lEC 61672 Class 1

- High performance double layer windshield option

Proven Reliability

- Rion, 70 year pedigreefor producing high quality

instrumentation

Unrivalled Simplicity in Data Analysis

- High capacity SD card for data, stored directly in

spreadsheet format

 

Vibration Compliance Made Easy

- Logs PPV and dominant frequency continuously

In touch with your measurements 24/7

- E-mail alerts provide instant notification of increased

vibration

Confidence in Measurement Precision

- Compliant with DIN 4150 & DIN 45669 standards

Vibra+ with tri-axial geophone

 
Meeting the needs of the UK’s Construction and Wind Energy sectors.

For planning and compliance management.

irtion.co.uk I] {E}; 01908 642846  www.noise-and-vibration.co.uk | inf


