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SignalCalc ACE A new Sound Level Meter!
RO from BSWA

ACE-QUATTRO has: BSWA 308 has:

- Standard FFT, Synthetic 1/3 Octave standar IEC 61672 Class 1
: : C— 1JG Class 1
- lity Control, Point & Direction,

Quality Control, Poin frec ion, SPL. LEQ. Peak,
- Sound Power, Sound Intensity, Mk, Mis
- Acoustic Intensity, Human Vibration, A, C, Linear
- Sound Quality, Demodulation, Fast Slow Impulse
- Disk Record & Playback Analysis, 29 dBA~131 dBa

A ; 20 Hz ~20 kHz
- Frequency Domain Compensation, DR:- 102 dB
- Real Time Octave Analysis, Event Capture, IEPE, TNC connect
- 4-32 Inputs (Abacus), 2-8 Outputs + Tachy. 160 x 160 LCD

4 AA batteries
300x70x36 mm
~ 620 grams

- ActiveX command & control macro progr
- Single to Multi-Plane Balancing ...and mor

A low cost Class | intergrating sound level meter featuring an industrial
designed housing and a high level of comfort and style. Capable of
measuring 3 parameters simultaneously with A, C & Z frequency and 1
time weighting. Also the equivalent continuous sound pressure level max
& min values. An ideal instrument for general noise measurements

- Cleosee] [Loop [Remelom
S AcoeusticiControl?
=) \__)WA_, TE@E SignalStar Matrix Random Acoustic Control software provides

MEASUREMENT MICROPHONES. precise, real-time, control of reverberant acoustic chambers.

microphones & accessories for Australian & NZ. The DP Random Acoustic Control software is designed to simulate
High quality, calibrated electret prepolarized high intensity acoustic noise such as that experienced during a rocket
microphones to class 1 & 2 & preamplifiers. launch. The Random Acoustic Control software runs on the Data

me of the Accessories available: Physics ABACUS DSP system platform which is ideally suited for
- IEPE power sources, - portable sound level calibrators, closed loop acoustic control and testing. ABACUS provides >120
- USB powered 2 channel measurement soundcard dB of control dynamic range with excellent channel to channel phase
- a 12 speaker dodecahedral sound source, match, necessary for accurate control of reverberant acoustic chambers.

- compact light weight 2 channel power amplifiers,

- a self contained Tapping Machine sound source for
foot fall measurements.

- impedance tubes providing 125 Hz to 3200 Hz range,

ABACUS also provides 32 input channels and up to 8 output channels.
With high dynamic range, the separate output channels can be used
to drive acoustic exciters in different frequency ranges. Random

- Outdoor noise monitoring, terminal and software Acoustic control includes test profiles with 1/1 octave, 1/3 octave and
- Small Reverberation chamber, narrowband control. Alarms and aborts may also be defined based on
- Artificial Ear, Mouth & Head the overall SPL level.

TOOLS FOR S|

NEW IEPE accelerometers and impulse hammers
for all your modal testing needs!

i ]

Modal sensors features include:
- Small size AN -
» Extremely lightweight == 5800 series Impulse Hammers
- ngh senslmuy Broad ranges available
* Ultra low noise

* Broad frequency response

- Triaxial measurements ‘
) LN 2 3097A 3225M23/24 3224A1 ™

- s . & 3263M8
INSTRUMENTS, INC. <N Low noise triaxial Ultra low nolse High output 0.2 grams, 10 mV/g

I AS9100 Cartified - IS0 9001:2000 Certified - AZLA ited to IS0 17025

For more information phone: 02' 9’9'.;'5 3272 KlNGDOM PTY LTD

or visit: www.kingdom.com.au
Phana 02 8875 3272

AAS 03109




EDITORIAL COMMITTEE:
Nicole Kessissoglou , Marion
Burgess, Tracy Gowen

BUSINESS MANAGER: Leigh Wallbank

Acoustics Australia
General Business
(subscriptions, extra copies, back
issues, advertising, etc.)

Mrs Leigh Wallbank
P O Box 70
OYSTER BAY NSW 2225
Tel (02) 9528 4362
Fax (02) 9589 0547
wallbank@zipworld.com.au
Acoustics Australia
All Editorial Matters
(articles, reports, news, book reviews, new products, etc)
The Editor, Acoustics Australia
c/o Nicole Kessissoglou
School of Mechanical and
Manufacturing Engineering
University of New South Wales
Sydney 2052 Australia
61-2-93854166 (tel)
61-2-96631222 (fax)
AcousticsAustralia@acoustics.asn.au
www.acoustics.asn.au

Australian Acoustical Society
Enquiries see page 38

Acoustics Australia is published by the
Australian Acoustical Society

(A.B.N. 28 000 712 658)

ISSN 0814-6039

Responsibility for the contents of
articles and advertisements rests upon
the contributors and not the Australian
Acoustical Society. Articles are copyright,
by the Australian Acoustical Society.
All articles, but not Technical Notes or
contributions to Acoustics Forum, are
sent to referees for peer review before
acceptance. Acoustics Australia is
abstracted and indexed in Inspec,
Ingenta, Compendix and Acoustics
Archives databases, Science Citation
Index Expanded and in Journal Citation
Reports/Science Edition.

Printed by

Cliff Lewis Printing

91-93 Parraweena Rd,

CARINGBAH NSW 2229

Tel (02) 9525 6588

Fax (02) 9524 8712

email: matt@clp.com.au

ISSN 0814-6039

Vol 39 No. 1 April 2011

PAPERS

A simple outdoor criterion for assessment of low frequency noise emission
NOIM BrONer. . . o Page 7

Relationship between natural frequencies and pull out force for plates
with two clamped edges

Mauro Caresta and David Wassink .. ............. . .. Page 15
TECHNICAL NOTES

Assessing noise from licensed premises - Are we on the same page?
GlennWheatley . .. ... Page 19

Noise abatement measures in Denmark
Gilles Pigasse and Hans Bendtsen . .............. ... . ... Page 21

NeWS. . 27
Prizes & Awards . . . ... ..o 27
Meeting RepOrtS. . . ..o 28
Standards Australia .. ........... .. 28
FAST S 28
Future Conferences & Workshops . ... ........... ... ... ....... 29
New Products. .. ... 29
Scanning International News . .. .......... .. i 29
DiarY . . 30
Sustaining Members. . . ... 32
Advertiser Index . . ... 34

Cover design: Heidi Hereth

Acoustics Australia

Vol. 39 April (2011) No. 1 -3



NEW PRODUCTS
What’s new from ARL & Rion

RION SOUND AND VIBRATION
Performance, Quality, Speed, Reliability

ARL NOISE LOGGERS
Ngara, the future in noise monitoring

VA-12

Ngara Sound Acquisition System

Class 1 logger with simultaneous real-time audio
and CSV data storage capability.

Start, stop and transfer data without software

Sound

Class 1 & 2 Meters

FFT Analysers

Audio Recording

Real-time Octave Analysers

Vibration Analyser with FFT analysis
Designed for on-site measurements
Overall, Overlapping, Envelope

& Time Waveform measurements
Data stored as WAV files (FFT)

Easy connectivity via SD and USB
Sophisticated, Portable, User Friendly

AZ/RION

Vibration
Charge Amplifiers
Multi-purpose units
Portable “Pocket” meters
Tri-Axial meters + Accelerometers

4;"&-,-1:
Analysers & Recorders 4 Acoustic Research Laboratories
Handeld T Arlyers e i OPTIONS
Record Data in WAV format R —————— - -WAV file triggering

-Alarm functions
-Remote 3G access

1 & 2 Channel 1/3 Octave Analysers —
4 & 8 Multi-channel data recorders H-Z0

HIRE
We have 1/3 octave analysers, noise loggers, multi-
channel data recorders, vibration analysers & more.

SLM LOGGING KITS
A Portable, Versatile & Secure monitoring solution

NATA CALIBRATION
Timely, Professional & Detailed Service

A -Sound level meters

-Loggers

NATA -Filter Sets

SALES
We have an extensive range of sound, vibration and
environmental instrumentation available. Our

Genuine ARL Logging Kits product knowledge, customer support and

Weatherproof logging kits custom made to suit
most Rion sound and vibration instrumentation

engineering capabilities allow us to provide the best
possible solution to suit your needs.

SERVICE
We calibrate, repair and service all makes and
models of sound and vibration meters.

v -Acoustic calibrators

Plan ahead and minimise your downtime with our

comprehensive pre-booking system.
Contact us today for more information

Who better to trust with your equipment than an
OPTIONS Australian company who design, manufacture and

-Solar Panel upgrade www.acousticresearch.com.au calibrate sound and vibration equipment in-house.

-GSM Remote access
-NX-21VA Universal Filter card

Ph: (02) 9484 0800 Fax: (02) 9484 0884
Level 7 Building 2, 423 Pennant Hills Rd Pennant Hills NSW 2120

Matrix Resilient Wall Ties
Cj and Floor Mounts

The Matrix range of resilient acoustic wall ties and floor mounts
are a structural connection that reduces airborne and impact
noise passing through masonry and stud walls. They are suitable

C I Iff I eWI S r I ntl n when discontinuous construction is required in separating walls
and any specialised room that requires high acoustic isolation.

2

Specialists in Scientific _
Printing and Publishing ol ! S b Teu™ oo o

100mm. stud to stud cavity 20mm
to 100mm,
MORE THAN JUST PRINTING i i
Art and Design - Branding Design . 3 -_t‘“,
Stationery Binding & Finishing Heloraeniog o o gt Mhisepmcison il

wall. passing through floors.

Promotional Material
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t (02) 9525 6588 f (02) 9524 8712

MBO4 - Resilient masonry SB10 and MB10 HD wide cavity MBOS8 - Universal resilient

. . wall tie for attaching a  acoustic wall mount in 2mm x 38 masonry wall tie for cavi-
e prlntlng@CIp com.au pra-bumm\ssaﬂryar:fu\d mm Gal or §5 for 200mm to 450+ ties 20mm - 100mm.
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www.clp.com.au Matrix Industries Pty Ltd
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MESSAGE FROM THE PRESIDENT

Dear Members

It was an honour to be elected as President of the Society
and I take this opportuniity to introduce myself and the Federal
Committee in this first issue of Acoustics Australia for 2011.

I would start with thanking the outgoing president Dr Norm
Broner and fellow councillors and the incoming councillors for
the time and input that they have and will provide on behalf of
the Society. Norm is especially noted for his dual roles as past
President and very successful exhibition organiser for AAS
conferences and ICA 2010, in a role we hope that he will continue
with in the future. Of course Norm is still on the Federal Council
in his role as Vice President.

It has been an unfortunate and sombre commencement to 2011
with the recent catastrophic event in Queensland, Christchurch
(NZ) and Japan. Our heartfelt sorrow and wishes go out to the
many people affected. The adversity of the human spirit and
compassion in such events is noteworthy. I note a number of
fellow and compatriot (NZ) members were up and operational in
make shift offices at homes and ‘garages’ within a day or two the
Society was in immediate contact with our fellow councillors in
the Queensland division to express our concern, sympathy and to
ascertain what if any assistance could be provided. At this stage
we can only implore that you the members, apart form personal
assistance such as donations, consider attending the 2011 AAS
annual conference which is being organised by the Queensland
division - please refer to the ACOUSTICS 2011 advertisement on
page 24 in this issue.

Marion Burgess, on the behalf of the AAS and in her role as
Asia Pacific Vice President of INCE, has expressed our sincere
condolences and sympathy to the Japanese Acoustical Society
with an offer of assistance during their recovery.

On a common theme, an item was raised and presented
by Geoff Barnes (our Federal Treasurer) at the 2010 AGM in
Melbourne, for the Society to consider entering into philanthropic
activities, such as coordinating and providing second hand hearing
aides or acoustic equipment for third world/developing countries.
As this is outside the AAS current charter a small team has been
established from the Federal Councillors to further review and

discuss this proposal to determine what opportunities there are,
and issues that this may present. A report with recommendations is
proposed for later this year. Please contact Geoff if you would like
to review a copy of his presented proposal or provide him with any
suggestions and feedback.

Nicole Kessissoglou and her team at Acoustics Australia,
Tracy Gowen, Marion Burgess and Leigh Wallbank, are doing
a tremendous and excellent job as seen by the impressive and
technical quality of the journals that we have seen throughout
2010. As always Acoustics Australia relies on its members for
support by submitting fully referenced papers, technical notes and
opinion pieces. Suggestions are always very welcome.

There are a couple of members of the Federal Council team
that I would like to especially thank on behalf of the society: Terry
McMinn for his devoted and continued efforts as the Society’s
webmaster. There have been a number of changes to the website
that you may have noticed. Richard Booker, the Society’s General
Secretary. Richard has been extremely busy over the past several
months tidying up and updating the Society’s two databases,
correlating them and streamlining to provide a more efficient
and streamlined society in terms of membership details and
subscriptions. Richard’s efforts have raised several items including
how we treat members who undertake several years overseas
experience, retired members and resignations. These items and
others will be reviewed by the Council and recommendations
made to assist in its operational efficiency.

April is also annual subscription time and you should have
received these by now. Although our rates are reasonable, when
compared with other society’s it is apparent from recent articles that
this year is going to become financially tough and we appreciate
your continued membership.

Whilst reading this issue of the journal, please consider the
above items and I look forward to catching up with you in the next
issue and at the Queensland ACOUSTICS 2011 conference. You
are always welcome to contact any of the Federal Councillors.

Looking forward to an improved 2011.

Peter Heinze

MESSAGE FROM THE EDITOR

Welcome to the first issue of
Acoustics Australia for 2011. Also
welcome to the new president of
the Society, Peter Heinze. I’d like
to take this opportunity to thank
the past president (and current vice
president), Norm Broner, not only
for his leadership but also for his on-
going excellent effort as exhibition
and sponsorship manager of the
annual  Australian  Acoustical
Society conferences.

The articles and technical notes in this issue are sure to generate
discussion. The cover story focuses on low frequency noise
emission, including sources of low frequency noise, its annoyance
to humans and its assessment, while another article discusses the

assessment of noise emission from licensed premises. There is also
a very interesting technical note on the tools used in Denmark to
mitigate road traffic noise, including noise guidelines, prediction of
noise, the socio-economic evaluation of noise, and noise in relation
to planning a new highway.

There are a number of prizes and awards available to members
and students being offered by both the Australian Acoustical
Society at a federal level and by several divisions of the society.
For more information please see the section on Prizes and Awards
on page 27 of this issue.

I welcome your contributions to the journal — both articles and
technical notes, and I look forward to seeing you at ACOUSTICS
2011 on the Gold Coast in November!

Nicole Kessissoglou
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The new Apollo™- hardware platform from
SINUS is now also available as a USB-device ! b I N U

Just plug-in & start your measurement Messtechnik GmbH

SINUS Apollo_box: the inexpensive solution

The new SINUS Apollo_box is a very flexible and inexpensive 4 channel front-end device with USB interface. Through its
powerful 24 bit AD-converters and the innovative Apollo™ filter processor this device combines high precision with large
signal bandwidth in 4 channels. It is possible to cascade Apollo_boxes for channel expansion. The SAMURAI 2.0 software
runs on any Windows-PC and offers even in the base package, for each channel, the following virtual instruments:

e Sound level meter: sound level meter according to IEC 60651/60804 /61672 class 1with 120 dB dynamic

¢ Real-time analyzer: 1/3 octave analyzer according to IEC 61260 Class 1 and FFT analyzer 100 ... 25,000 lines

e Signal recorder: storing the measured signals from DC - 20 kHz (for Post Processing or Replay)

e Reverberation time: measurement of the reverberation times in 1/3 octave bands (pulse, noise, sine sweep)

SAMURAI 2.0 -Options:

Option: Post Processing

Option: Automation

Option: Building Acoustics

Option: Building Vibration

Option: Fractional Octaves (up to 1/48)
Option: Human Vibration Analyzer
Option: Monitoring

Option: Multi Generator

Option: NoiseCam Video

Option: Order Tracking

Option: Passby Noise

Option: Remote Client

Option: Room Acoustics

Option: Sound Intensity 1+ 2
Option: Sound Power

Option: TCP/IP-Interface

Option: Transfer FRF

Option: Vibration Meter

Option: Weather Station

The Apollo_box is available with 4 main channels selectable with SINUS, Soundbook, SAMURAI and
LEMO7 or BNC connectors for microphones or accelerometers and Apollo are registered Trade Marks
additionally 2 tacho/trigger channels and 8 service channels. of SINUS Messtechnik GmbH.

SINUS Australia Savery & Associates Pty Ltd
& New Zealand PO Box 265 The Gap e Phone: (617) 3300 6288 ° Www.savery.com.au
representative: QLD 4061, Australia e Fax: (617) 3300 6244 * jsavery@savery.com.au

SINUS Messtechnik GmbH ¢ www.soundbook.de
Germany



A SIMPLE OUTDOOR CRITERION FOR
ASSESSMENT OF LOW FREQUENCY NOISE

EMISSION

N. Broner, Sinclair Knight Merz, Melbourne, VIC 3000

nbroner@skm.com.au

INTRODUCTION

Complaints about the effect of higher level Low Frequency
Noise (LFN) in the form of rumble, a “feeling of pressure” and
resultant headaches and nausea have been known for decades
[1,2]. Human hearing becomes gradually less sensitive as
frequency decreases, so for humans to perceive LFN, that
is, to perceive frequencies below 100 Hz, the sound pressure
level must be relatively high when compared to that for mid
frequency noise, e.g. 500-3000 Hz. As the frequency decreases
toward the infrasonic range (frequencies less than 20 Hz and
a subset of LFN), the sensation of hearing changes to one of a
feeling of ear pressure and envelopment for those noises which
exceed the hearing threshold.

It can be said that the effects of LFN are broadly similar to
those of high frequency noise in the sense that any unwanted
sound is potentially annoying. However, LEN exhibits itself
in the form of “rumble” and “pressure” and while not at all
loud in the normal sense of the word, LFN can exacerbate the
annoyance reaction when compared to higher frequency noise,
especially when the noise is perceived to be “fluctuating” or
“throbbing”.

An example of a possible LEN problem case is shown in
Figure 1 below which presents the linear narrow band Sound
Pressure Level (SPL) spectrum in the bedroom of a house

B Speciiem

adjacent to a gold mine with two vibrating screens operating.
The wife of the house owner complained about a “rumble”
noise causing her sleep disturbance and she was the only
person in the house to hear the “noise’. Figure 2 below shows
the A-weighted one-third octave band spectrum in the bedroom
of the house while the screens were operating. The tone at the
16 Hz third octave can be readily seen.

Figure 3 presents the overall sound pressure level versus
time trace in the bedroom with both of the screens operating.
The modulation effect is clearly observable and can be seen
to begin once the screens start operating. The modulation
period is approximately 60 seconds. A waterfall plot showing
sound pressure level versus frequency versus time in the third
dimension is shown in Figure 4. The variation in level in the
16 Hz third octave band (due to the tone at 16.48 Hz) can be
seen by the change in colour representing level. The periodic
level variation at this frequency is from 58 dB down to 29 dB.
It could be understood from these plots that such a LFN might
cause some form of annoyance to anyone that might hear or
perceive it.

For this case, the overall A-weighted SPL was 19 dBA,
the overall dBC fluctuated from 49 dBC to 36 dBC while the
overall linear SPL varied from 57 dBZ to 43 dBZ. The (C-A)
level difference indoors varied from 30 dB down to 17 dB.
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Figure 1. Narrow band spectrum in bedroom of house near a gold mine when the screens are in operation

Acoustics Australia

Vol. 39 April (2011) No. 1 -7



= Speciiwm

|Ei Il@l:ﬁ;l piotTop 8500 |2 Fiotrangs 50 |3

Pt h=T@td

[

:

150

5P, (48 re 0uPA) rms

200

300 500 700 1.0k 20k 20K

Fraquerncy (HE

100

a1

1

Oneatiiy 1

1

fmn e b [ Bl

I Compois

e

g
3

‘i' |i
Wl

P
SDk TEE Pwrh

Figure 2. A-weighted third octave band spectrum in bedroom of house near a gold mine when the screens are in operation

However, as can be seen in Figure 5, the maximum spectrum
is well below the ISO median hearing threshold level [3]. Even
if it is considered that at 125 Hz, 10% of 60 year old males
have a better hearing sensitivity than the median 18 year old by
4 dB and that 2% are more than 12 dB more sensitive (see [3]),
it can be seen that it is very unlikely that, in this instance, the
complainant can actually perceive the sound as claimed.

Indeed, the complainant claimed to be able to hear the
“rumble” even when the screens were not operational, so
that this further raises doubt as to what the complainant was
actually “hearing” or “perceiving”. The extremely low level
of background noise in the bedroom was noted and it was
wondered whether in this instance, a lack of masking noise is
responsible for the apparent claim. The observed screen level
fluctuations would appear to possibly be just co-incidental in
this case.

ulmrirhn
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TYPICAL LOW FREQUENCY NOISE SOURCES

There are many sources of LFN in the environment [4]. These
range from boilers, pumps, fans, cooling towers, ventilation
plant and gas turbines to wind farm turbines [5,6]. At larger
distances from many industrial plants, the noise character will
be that of LFN due to the relatively large attenuation of high
frequency energy as compared to LEN (note that the LFN level
also decreases due to geometrical spreading). Transportation
noise sources such as aircraft and diesel trains also are sources
of LFN. Helicopters generate LFN and blade slap in particular.
Furthermore, LFN can be generated at pubs/band venues and
concerts where the bass sound is considered as wanted sound
by patrons but can be very annoying to neighbours.

Screens start Lo operate
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Figure 3. Sound pressure level versus time plot in bedroom of house near a gold mine when the screens are in operation
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Figure 5. Maximum and minimum third octave sound pressure level in bedroom of house near a gold mine when the screens are in operation
versus the threshold of hearing

Typical low frequency noise sources include:

Open cycle gas turbines

Boilers

Forced draft and induced draft fans
Shakers on hoppers

Vibratory screens

Compressors

Wind farms

The noise sources listed above generate low frequency noise
due to the operation of various items of plant or equipment in
the following sites:

Power Station - Open Cycle Gas Turbines / Forced Draft
Fans generate low frequency due to combustion and
turbulent air flow.

Industrial Sites - Boilers generate low frequency noise
through combustion noise / Forced Draft Fans generate
turbulent airflow

Mine Sites / Quarries - Shakers on hoppers / vibratory
screens generate low frequency noise due to excitation of
the structure, large FD/ID fans associated with exhaust
stacks may generate LFN.

Wind Farms — Wind Turbine Generators with the rotors
downwind of the tower were noted for LFN due to the

Acoustics Australia
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passage of the blades through the tower’s wind shadow
(resulting in pulses at about one per second which were
analysed as infrasound). However, current generation wind
turbines have the rotors “upwind” of the turbine tower thus
avoiding this problem. Turbine blade rotation may result
in a “swishing” sound which is at higher frequencies with
a low frequency modulation. This should not be confused
with LFN though some LFN may result from a wind
farm of many wind turbines under some meteorological
conditions [7].

It should be realised that just because these sources exist
at a site, it does not necessarily mean that a LFN problem
will occur. There are many plants/facilities with LEN sources
in them and where LFN is not a problem in the surrounding
community. Whether or not LFN becomes a problem will
depend on the level of the LFN, whether it is fluctuating and
on other individual circumstances.

LFN PERCEPTION AND ASSESSMENT

Perception and Annoyance

Based on empirical and laboratory studies, it can be shown
that the primary effect due to LFN appears to be annoyance
and that this affect is greater than would be expected based
on the A-weighted level alone [5, 6, 8-10]. It would seem that
for sound with “tonal” low frequency content below 50 Hz
and for infrasound (< 20 Hz), particularly where the sound
level is perceptibly fluctuating or throbbing, annoyance and
loudness are perceptually treated differently and that this
difference may increase with time [11]. As the loudness adapts
more rapidly with time than the annoyance (i.e. the perceived
loudness decreases more rapidly with time than the perceived
annoyance), the effect is to effectively increase the annoyance
with time. Hence it seems that we can adapt to the loudness
element more readily than to the annoyance. This effect would
be more pronounced for lower frequency infrasound where,
at levels above the hearing threshold, the sound is not so
much heard but is rather perceived as a feeling and sensation
of pressure. The perception of annoyance is particularly
dependent on the degree of amplitude modulation and spectral
balance [12-14]. As a result, it is considered that there is a
significant limitation in the long term averaging of LFN noise
levels, as this approach results in the loss of information on
fluctuations [2, 10, 15].

Applicable Noise Measures

Assessment and prediction of annoyance due to LFN is not
simple. Based on empirical evidence and many documented
cases [2, 10, 16], it is very clear is that the A-weighted SPL
alone is not successful in assessing the response to LFN
(and to infrasound). One obvious reason for this is that the
A-weighting network significantly decreases the contribution of
low frequency energy in a sound due to the reduced loudness
sensitivity of a person’s hearing at low frequencies. The relative
response for the A-weighting is shown (in blue) in Figure 6. It
can be seen that the A weighting network significantly reduces

the contribution to the sound of the low frequencies. At 250 Hz,
the reduction is -9 dB and at 63 Hz, the reduction is -26 dB.
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Figure 6. The A, B and C weighting networks [17]

Although the A-weighting network is commonly used for
most applications, the ‘C’ weighting is more appropriately
used for assessment of higher noise level generating noise
sources and for some entertainment noise level measurements
(see the blue line in Figure 6). This is because at higher sound
pressure levels (SPLs), that is at approximately 100 dB, the
ear’s response is flatter than at lower SPLs and this response
is represented by the ‘C’-weighting. The C-weighting includes
nearly all of the low frequency energy in a signal and so would
be more appropriate for situations where the transmission of
bass noise or significantly high levels of LFN from plants or
equipment can be a problem in the community. As a comparison,
at 250 Hz, the C-weighting is zero and at 63 Hz, the weighting
is only -0.8 dB. In addition, because until recently there was
no accepted Standard for the Linear network, if one wanted
to use a noise measure that didn’t significantly affect the low
frequency content of a signal when they were measuring it, the
C-weighting network would have to have been chosen.

It can be deduced from the above discussion that a simple
method of indicating how much LFN there is in a sound would
be to subtract the A-weighted SPL from the C-weighted SPL.
Both the A and C weighted SPLs are readily available on current
sound level meters so it easy to determine this difference quite
readily. It could be expected that the (C-A) difference might
be a reasonably good indicator of the presence of LFN which
could cause annoyance. But there are two questions viz. what
(C-A) difference is necessary, and, is this difference the same
at all sound levels? Note that all of the A, C and Z weighting
networks are currently defined [18].

Assessment based on (C-A)

As indicated above, the (C-A) difference can provide an
indication of how much LFN is present in a sound. Empirical
evidence shows that where the imbalance is such that the
difference between the Linear and A-weighted Sound Pressure
Levels is at least 25 dB, the sound is likely to cause annoyance.
Broner and Leventhall [10] and DIN 45680-1997 [19] suggested
that a difference of 20 dB can result in an unbalanced spectrum
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which could lead to LFN annoyance. Similarly, the Alberta EUB
[20] requires the (C-A) difference to exceed 20 dB to determine
the presence of a LFN problem. Others have suggested that a
difference of only 15 dB was a good rule of thumb to identify a
potential infrasound LFN problem situation [21]. In New South
Wales (Australia), the current Industrial Noise Policy (INP) [22]
allows the determination of either an intrusiveness or amenity
criterion when considering land use planning. It recommends
thata 5 dB modifying factor be added to the outdoor A-weighted
measured/predicted sound pressure level when the ‘C’ weighted
sound pressure level minus the ‘A’ weighted sound pressure
level difference is 15 dB or greater.

Based on the above, it is recommended that a minimum
(C-A) difference of at least 20 dB is necessary to indicate
the possible presence of a LFN problem. However, a greater
difference may be permissible at low A-weighted levels, as the
(C-A) difference for low levels of background noise may exceed
20-25 dB without causing complaints

In general, the (C-A) level difference is only an
appropriate starting metric for indicating when a potential
LFN problem may become a significant source of annoyance
to the public. As indicated previously, averaging the SPL to
obtain the difference can lead to loss of information in terms
of fluctuations and spectral balance and modulation also needs
to be considered. The predictive ability of the (C-A) difference
is therefore of limited value (see also [2]) and indeed, as can be
seen from the above, higher (C-A) differences are suggested
as being necessary to indicate a LFN problem. What would
be most suitable is a simple overall criterion below which
annoyance due to LFN is not expected to occur regardless
of the (C-A) difference (or above which annoyance could be
anticipated). In addition, if it is necessary to utilise a (C-A) SPL
difference at all, it is recommended that a (C-A) difference of
at least 20 dB be used to indicate the presence of a potential
LFN noise problem. A review of overall noise level criteria for
LFN is presented in the following section which will assist in
determining if a complaint due to LFN should be considered.

OUTDOOR LOW FREQUENCY NOISE
LEVEL ASSESSMENT

It has been known for many decades that gas turbines,
boilers, forced draft fans and other sources can produce low
frequency noise which can cause feelings of annoyance due to
nausea, headache and uneasiness and vibration induced rattle.
In terms of simplicity of application, the determination of an
overall noise level that could be used for assessment of LFN
would be the optimum approach rather than requiring any
detailed spectrum analysis and calculations (as are required
in some European countries — see above). Much of the data
concerning an acceptable external overall criterion for LFN
comes from research associated with power station noise.
However, any criteria so developed would certainly apply to
any LFN problem regardless of the source due to the spectral
and fluctuating characteristic of the consequent LFN.

Concern about the impact of LFN on residential
communities was already raised by Hoover in 1973 [23] who
recognised that, if homes were located within 1000 feet of an
open cycle gas turbine (OCGT) installation, then the SPL in

the 31.5 Hz octave band needed to be no more than 65-75 dB
at 400 feet. Hoover suggested a guideline that the SPL in the
31.5 Hz octave band should never exceed 70 dB (Leq 67 dBC)
or even 65 dB (Leq 62 dBC) outside a house when ambient
levels were in the range 48—53 dB.

ANSI B133.8 -1977 [24] recognised that for installations
where frame structures are occupied by people near to gas
turbine installations, the A-weighted sound level alone does
not adequately define permissible low frequency sound
emissions. Indeed, ANSI B133.8 Appendix B recommends the
selection of a maximum C-weighted level outside the nearest
occupied framed structure and suggests the upper limit should
be selected not to exceed 75-80 dBC. The range of values
was given due to uncertainty as to the sound level required to
induce a structural vibration in a frame structure.

Challis and Challis [25] also recognised that even though
a level of 40 dBA might seem to be moderate, gas turbine
emissions could have SPLs as high as 96 dB at 16 Hz and
110 dB at 10 Hz which are both audible, causing strong
negative community response. Challis and Challis [25] also
identified a number of English and Australian Utilities that had
specified criteria, basically NR curves, but with significantly
reduced noise levels below 63 Hz, specifically for 8Hz, 16 Hz
and 31.5 Hz Octave Bands. These utilities had experienced
LFN problems and came up with their criteria for neighbouring
residences based on the experience of others. As an example,
Figure 7 shows the specification for two utilities for stack
emission at 100 metres [25]. These two criteria are quite
different and vary from Leq 72 dBC to Leq 60 dBC.

In discussing low frequency gas turbine noise, Newman
and McEwan [26] quoted a British Gas Corporation criterion
for specifying noise control for gas turbines viz. 60 dB in the
31.5 Hz octave band at the nearest dwelling. This would be
equivalent to L, 57 dBC. This value was said to have been
determined by review of the noise levels which complainants
found satisfactory.

In 2001, Hessler [27] noted that low frequency noise was
only a problem for OCGT plants and he recommended that
“a level of 70 dBC at the closest residence is normally low
enough to prevent perceptible vibration but that a slightly
lower level of 65 dBC is needed in quiet, rural environments
where the residual ambient noise level is low”. In 2005,
Hessler [28, 29] described the low frequency noise problems
that have occurred in the USA due to incorrect siting of gas
turbine power plants close to residential areas. Typically,
neighbours expressed complaints of low frequency rumble
noise, vibration rattle, nausea and headaches in some people.
At low frequencies, apart from the spectral imbalance issue, a
major factor in causing annoyance is the significant temporal
level fluctuations that may occur. Hessler considered that his
experience since 1971 had shown that the recommendation
of ANSI B133.8 was “woefully inadequate” for protecting
residential areas against low frequency noise problems and
that the problem continued to occur for combustion turbine
open cycle plants. He therefore proposed C-weighted SPLs
supplementary to the A-weighted site criteria which are
listed in Table 1. These levels contained no factor of safety or
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Figure 7. LFN specifications by utilities quoted by Challis and Challis [25]

margin of error and Hessler cautioned that these levels should

Table 2. Summary of outdoor criteria for LFN

be considered the maximum allowable. Hessler [30] has since Developed by Citeria
clarified that his criteria are all in terms of the C-weighted Leg: Hoover 67 dBC (70 dB at 31.5 Hz) should never be
exceeded
Table L. Maxi'mum allf)wat?le dBC levels at residential areas to minimise Challis 72 dBC overall with 70 dB @ 16 Hz
infrasound noise and vibration problems 60 dBC overall with 60 dB @ 31.5 Hz
For normal suburban/ For very quiet suburban ANSI  BI133.8 | 75-80 dBC
urban residential areas, | or rural residential 1977
gayilzrz)edgzdual level, ?erszls’ ani%z;ildual Hessler Max 70 dBC when Ly, >40dBA daytime
90 > 90 intermittent, normal suburban,
For intermittent daytime Max 65 dBC when L, >40dBA 24/7, normal
only or seasonal source 70 65 suburban
operation Max 65 dBC when Ly, <40dBA daytime
Extensive or 24/7 intermittent, quiet suburban,
source operation 65 60 Max 60 dBC when L, <40dBA 24/7, quiet
suburban
Similarly, Annex D of ANSI S12.9 — 2005/Part 4 [31] Newman >7dBC-6dB @ 315 Hz
deals with sounds with strong low frequency content and for ANSIS12.9 67 dBC to minimise annoyance
essentially continuous sound where the C-weighted sound level 72 dBC to prevent noise induced rattles
exceeds the A-weighted sound level by at least 10 dB. Annex Oregon USA 22 ggg Eexeen ;Opml'gam
. . . een /am- m
D provides a means for calculating an adjustment to the sound b i
exposure level based on the summation of the time-mean— Hale 65 dBC
square sound pressures in the 16, 31.5 and 63 Hz octave bands. Hessler 65 _dlzc V;’){th a maximum regulatory limit of 70 dBC
ANSI recognises that generally, annoyance is minimal when (wind turbines)

octave band sound pressure levels are less than 65 dB at these
octave bands (equivalent to L, 67 dBC) and that to prevent the
likelihood of noise-induced rattles, the low frequency sound
pressure level should be less than 70 dB (ANSI does not make
clear which octave bands this applies to but it is presumably at
the 16, 31.5 and 63 Hz octave bands — this would be equivalent
to L. 72 dBO).

T%le Oregon State Noise Control Regulations [32] for
industrial and commercial noise sources also quote low
frequency allowable octave band sound pressure levels for
the 31.5 Hz and 63 Hz octave bands as 65 dB and 62 dB
respectively for the night time period 10pm — 7am [this would
be equivalent to Leq 65 dBC] (the limits are 68 dB and 65 dB
for the daytime period 7am — 10pm respectively [equivalent to
L., 68 dBC]).

In arecent paper, Hale [33] described a power plant that was
to be located in an area where the proposed project location was
in an unincorporated jurisdiction that had enacted C-weighted
daytime and night time noise limits of 50 dBC and 45 dBC
respectively. In response to objections by both commissioners
and the local community, the original power plant location was
abandoned and a new site selected. The project sought and
obtained a noise variance for a 65 dBC noise limit at the plant
boundary. The local consultant indicated that the C-weighted
SPLs due to the plant did not comply because of 16 Hz tones.
However, the local community indicated the operating plant
could not be heard in the community and Hale concluded that
the plant design was adequate for compliance with the noise
variance limit and that no noise impacts to sensitive locations
would occur.
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In a very recent paper dealing with wind turbines, Hessler
and Hessler [34] recommended a limit of 65 dBC with a
maximum regulatory limit if 70 dBC but also cautioned that
a C-weighted SPL limit does not mix well with wind turbine
applications because it is extremely difficult to accurately
measure C - weighted sound levels in the presence of any kind
of wind. Table 2 summarizes the outdoor noise level criteria
for LFN.

RESIDENTIAL CRITERIAVS
COMMERCIAL CRITERIA

It is clear from the above that:

* High levels of LFN are necessary for perception.

* Mostcases of LFN annoyance occur when an unbalanced
spectrum occurs with a decreasing level as frequency
increases.

* LFN needs to be above threshold for a nuisance to occur
but there is a very small percentage of the population
that may be more sensitive to LFN than most ie they
have relatively low LFN thresholds and tolerance.

» Continuous audible LFN can be a noise nuisance in the
same way as can be any other noise.

Ideally, LFN criteria should be set for indoors where the
LFN complaints normally occur. However, in planning terms,
it is much easier to set criteria for the outside of residences
where artefacts of the measurement do not play such a big
role and where there is no need to enter a person’s premises
after start-up to confirm compliance with an outdoors noise
level specification. Similarly, an overall noise level criterion
is much preferred to one relying on an octave band or third-
octave band analysis and calculation. We would therefore
propose that to prevent low frequency noise complaints, the
simplest approach is to limit the overall noise level outside the
residential locations to the following:

For the daytime or when the LFN source operates only
intermittently (for 1 - 2 hours):

Desirable: Leq 65 dBC

Maximum: Leq 70 dBC.

For the night time or for where the LFN operates continuously
(24/7), it is proposed that the criteria for residential locations
should be:

Desirable: Leq 60 dBC

Maximum: Leq 65 dBC.

The impact of LFN level fluctuations also needs to be
considered as when they occur, the annoyance is exacerbated
due to the significant change in perceived loudness with
change in SPL at LFN. Thus, if the dBC level is fluctuating
at least +/- 5 dBC (ie 10 dBC overall fluctuation), the above
criteria should be reduced by 5 dBC.

Should there be a different set of criteria for commercial
office/industrial locations? For commercial office/industrial
situations, there would appear to be an expectation that
acceptable LFN noise levels could be higher than for residential

areas. In most circumstances, office/commercial structures are
much more solid than a framed residential house. In addition,
it could be expected that there would be greater tolerance to
low frequency noise from LFN sources such as OCGT peaking
plants, if these plants are operated for only short time periods
during the normal working day or after normal working
hours when employees are not normally present. On the other
hand, LFN due to incorrectly balanced HVAC systems may
be continuous, but not necessarily at as high a SPL. Thus,
for day operations or where the LFN source only operates
intermittently (say 1-2 hours), it is proposed that the criteria
for offices/commercial structures should be:

Desirable: Leq 75 dBC

Maximum: Leq 80 dBC

For night time operation or for where the LFN operates
continuously (24/7), it is proposed that the criteria for offices/
commercial structures should be:

Desirable: Leq 70 dBC
Maximum: Leq 75 dBC

Again, a “penalty’ of 5 dBC to the proposed criteria is
recommended where the measured LFN SPL is fluctuating
at least +/- 5 dBC. The above criteria are expected to protect
90-95% of the population. There will always be someone
who might be more sensitive than the majority of the
population. In such a circumstance, a detailed investigation
by an acoustic consultant who is familiar with LFN problems
might be warranted. On the other hand, an exceedance of the
recommended criteria by 2-3 dBC should not necessarily
result in LEN complaints if the noise source is not continuous.

RECOMMENDATION

Ideally, LFN criteria should be set for indoors where the
LFN complaints normally occur. However, for the purpose of
planning, it is much easier to set criteria for outside residences.
Based on a review of many case histories and the literature, the
author recommends the criteria listed in Table 3.

Table 3. Criteria for assessment of LFN

Sensitive Receiver Range | CriteriaL, (dBC)
Night time or plant Desirable 60
operation 24/7 Maximum 65
Residential -
Daytime or Intermittent | Desirable 65
(1-2 hours) Maximum 70
Night time or plant Desirable 0
Commercial/ operation 24/7 Maximum 75
Office/ -
Industrial Daytime or Intermittent | Desirable 75
(1-2 hours) Maximum 80

If the measured LFN SPL is fluctuating at least +/- 5 dBC, then
a “penalty’ of 5 dBC to the proposed criterion (ic a reduction in the
proposed limit) is recommended. When measuring the noise, all
energy down to 10 Hz should be considered (the weightings are
not defined for frequencies less than the 10 Hz one-third-octave-
band and, in addition, do not generally contribute significantly
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to the overall SPL). Further, a minimum sampling duration of
3-5 minutes should be used so as not to average out the LFN
fluctuations which are characteristic of many LFN problems. This
is further to ensure that the low frequency sound level is sampled
accurately.

The noise levels to be recorded are the maximum and
minimum C-weighted SPLs using the Fast time weighting, the
Ly and Ly levels (the C weighted SPL’s exceeded for 10%
and 90% of the recording time) for the purpose of providing
an indication of the level fluctuation of the LFN. The same
metrics are to be recorded using the A-weighting instead of the
C-weighting.
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the natural frequencies to the torque used to fasten the bolts.

Plate type nuclear fuel assemblies consist of a box like structure containing several thin rectangular fuel plates clamped to
the side plates by a swage connection. In cooling these fuel assemblies during reactor operation, the coolant flow causes a
longitudinal drag force that may shift the plates if they are not properly clamped. The aim of this work is to find a relationship
between the natural frequencies of a plate with clamped edges and the pull out force needed to shift a plate from its designed
position for various different clamped conditions. The results can be used in the future to assess the quality of the swages in
plate-type nuclear fuel assemblies. An experimental rig consisting of a plate clamped along two opposite edges using bolted
beams tightened to various torque settings to emulate the swage quality was built. Modal analysis was performed to relate

INTRODUCTION

Many research nuclear reactors utilise plate-type fuel
assemblies constructed as a box-type assembly. In a typical
fuel assembly the plates are inserted into slots machined into
the side walls of the fuel box. The clamping of the plates to the
box is generally assured by a swage between adjacent plates.
Fuel assembly plates are likely to be affected by structural
instabilities due to the interaction with the coolant flow [1-3].
Many researchers investigated both the static and dynamic
behaviour of such fuel assemblies using wide beam theory [4]
or using the thin plate theory with simply-supported boundary
conditions [5] or fully-clamped edges [6]. In previous work
[7], the authors showed that the boundary condition of a plate
with an edge fixed by a swage can be modelled assuming a
perfect clamp of all the degrees of freedom (dof) except
for the rotation around the axis parallel to the swage which
is elastically restrained with a torsional spring, giving a
theoretical and experimental justification of the model used
by Kim and Davis [8]. It is evident that a poor swage will
not restrain the plate from shifting axially due to the force
of the coolant flow. The purpose of this work is to relate the
force needed to slide a poorly clamped plate to the natural
frequencies of the plate itself. In the first step, a relationship is
found between the natural frequencies and the torque applied
to fasten the bolts that clamp the plate. The second step is to
relate the fastening torque to the pull force to shift the plate.
The results from the previous experiments are then combined
to find the relationship between natural frequencies and pull
out force. The results can be transferred to a real fuel assembly
to estimate the resistance of the swaged fuel plates to the drag
force of the coolant flow.

FEM OF THE CLAMPED PLATE

A finite element model was built to predict the natural
frequencies of the clamped plate. The edges are restrained

fixing all degrees of freedom except for the rotation around the
axis parallel to the swage which is elastically restrained with a
torsional spring [7]. The plate is modelled using 4 node plate
elements (QUADR element). The boundary conditions are
modelled using 6 dof spring elements (BUSH element). Five
dofs are fixed using a large value of stiffness while the different
values for the 6™ dof are used to simulate the conditions
between a perfect clamp (K; = o) and a simple support
(K, = 0). Results are presented introducing a frequency
parameter A, given by A= a)na2 \P/D, where w), is the natural
frequency of the plate and p is the volume density of the
material. D is the flexural rigidity given by D = Eh3 / 12(1-v?)
where E and vare, respectively, Young’s modulus and Poisson’s
ratio. a is the width of the plate of thickness h. Only modes
with increasing wave number along the length are considered
since they can be found at low frequencies and result in a large
displacement. The first 4 modes for the case of a perfect clamp
are shown in Fig. 1. Changing the boundary conditions from a
perfect clamp towards a simply supported condition, the mode
shapes appear very similar except showing a larger rotation
close to the edges. The plate has a very high aspect ratio (b/a)
and for this reason the lower natural frequencies are very close
to each other. In the real plate, the damping increases the modal
coupling making it difficult to observe the lower order natural
frequencies.

The 1%, 4t 7% and 9™ frequency parameters were
normalised with respect to the perfectly clamped case and are
plotted against the spring stiffness in Fig. 2. They have been
chosen since they are more widely spaced. Observing the
slope of the curves it can be seen that the sensitivity to spring
stiffness decreases with increasing modal order.
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Figure 1. Modeshapes for a perfectly clamped plate (finite element results).
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Figure 2. Variation of the natural frequencies with the spring stiffness
(finite element results).

EXPERIMENTAL MODEL OF THE
CLAMPED PLATE

A scale model of a fuel plate as found in a fuel assembly for
the ANSTO research reactor ‘OPAL’ was manufactured keeping
the same length for the edges but using a different thickness
corresponding to commercially available sizes. Similar theory
[9] allows us to easily transfer the results using materials of

different thickness. The aluminium plate is restrained in the
jig on the long edges by means of bolts as shown in the sketch
of Fig. 3.

a and b are the width and length of the plate of thickness h.
The plate is held between two thick beams detailed to recreate
a situation similar to the one found in the fuel assemblies. The
top beam has a fixed swage detail and the bottom beam has a
small rebate where the plate is located (Fig. 4). The pressure
and the clamping strength is adjusted by the fastening torque
of the bolts. A wire is also used as a pivot to allow a certain
contact of the top beam swage detail to the plate when the bolts
are fastened.

Figure 3. Model of the clamped plate
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Modal analysis was performed by exciting the plate with
an impact hammer and measuring the response on 21 equally
spaced points on the plate using a laser vibrometer. Frequency
response functions were calculated using a Briiel & Kjar Pulse
signal analyser and imported into MEScope to calculate the
mode shapes and determine the natural frequencies of the plate.
It was difficult, when viewing the FRF, to distinguish the lower
natural frequencies due to the high modal coupling mentioned
before. A loose connection results in a higher damped structure
since part of the vibration energy sinks at the boundaries. Focus
was then shifted to the 8" and higher modes. Table 1 reports
the experimental and finite element method (FEM) frequency
parameter, showing good agreements between the results.
Figure 5 shows the 9™ mode shape obtained experimentally
compared to the 9t mode shape obtained using finite element
modelling.

swage

' plate

i \

Figure 4. Particulars of the clamped edge.

/.

Figure 5. Mode shape of the 9™ natural frequency.

Table 1. Experimental and FEM results for the frequency parameter A,

Modal order | Experimental FEM % diff
8 28.2117 28.2345 -0.1
9 29.5605 29.5377 0.1
10 31.3209 31.0923 0.7
11 33.1499 32.8526 0.9

VARIATION OF FREQUENCY PARAMETER
WITH FASTENING TORQUE

Modal analysis was performed using different values of the
fastening torque on the bolts. A perfect clamp condition was
achieved with around 8 Nm of torque applied onto the bolts.
Figure 6 shows the variation of the 9" frequency parameter
with the fastening torque. The maximum sensitivity is found
for low values of the torque where the frequency parameter
increases following a steep curve. For each side there are 23
identical bolts that are fastened one after the other, the resulting
preload can be assumed to be reasonably constant from bolt to
bolt.
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Figure 6. Experimental variation of the frequency parameter with the
fastening torque.

PULL OUT EXPERIMENT

The plate clamp was mounted vertically on a solid structure
and weights were applied to the bottom edge of the plate by
means of a special clamp as shown in Fig. 7. Weights were
slowly applied until the plate started to shift. A maximum load
of up to 90 kg was able to be applied to the plate.

Figure 7. Photograph of the pull out experiment.
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The relationship between the torque T and the pull force
P needed to shift the plate is shown in Fig. 8, with a linear
interpolation of the data which seems appropriate. A small
torque was enough to hold a significant weight. The linear
interpolation is found to be P = ¢, T + ¢, with ¢, =2300 m™! and
C, = 7.9 N. Finally, using the linear approximation calculated
by the previous figure, the relationship between the frequency
parameter and the pull out force needed to shift the plate is shown
in Figure 9. Fig. 9 can be used to estimate the resistance of a fuel
assembly plate to a pull out force once the natural frequency of
the plate is known.
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Figure 8. Experimental variation of the pull out force with the
fastening torque.
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Figure 9. Experimental variation of the frequency parameter with the
pull out force.

CONCLUSIONS

A method to relate the pull out force and the frequency
parameter in plates with variable clamping strength was
presented. The aim was achieved with two steps. In the first
step a relationship between the frequency parameter and the
fastening strength was found using standard modal analysis.
The second step determined a relationship between the pull
out force and the fastening torque by attaching weights to
the bottom edge of the plate. The results were then combined
in order to identify the variation of pull out force with the
frequency parameter of the plate. Results can be scaled to
plates with different material properties and thickness.
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ASSESSING NOISE FROM LICENSED PREMISES
- ARE WE ON THE SAME PAGE?

Glenn Wheatley, RENZO TONIN & ASSOCIATES

gwheatley@renzotonin.com.au
INTRODUCTION

In New South Wales (NSW), noise from licensed premises,
such as pubs, restaurants, nightclubs etc. can be regulated by
both the local consent authority (Council or NSW Department
of Planning) or via the NSW Office of Liquor, Gaming and
Racing (OLGR). The requirements of the consent authority,
including any relevant noise criteria that a development
needs comply with, should be set out within a development’s
conditions of consent or notice of determination. A potentially
complicating factor is that noise complaints can also be
directed and mediated through the OLGR, through the NSW
Liquor Act 2007 [1].

The purpose of this discussion note is to present some of
the ambiguities and issues when assessing licensed premises.
Given the sensitivity of noise emission and disturbances that
can be generated by licensed premises, it would be beneficial
if supporting documentation is available rather than reliance
given to other Standards or policy to justify a specific noise
assessment methodology. The OLGR have a standard noise
condition which states as follows [2]:

“The L™ noise level emitted from the licensed premises
shall not exceed the background noise level in an Octave Band
Centre Frequency (31.5Hz — 8kHz inclusive) by more than 5dB
between 7:00am and 12:00 midnight at the boundary of any
affected residence.

The L,;o* noise level emitted from the licensed premises
shall not exceed the background noise level in an Octave
Band Centre Frequency (31.5Hz — 8kHz inclusive) between
12:00 midnight and 7:00am at the boundary of any affected
residence.

Notwithstanding compliance with the above, the noise from
the licensed premises shall not be audible within any habitable
room in any residential premises between the hours of 12:00
midnight and 7:00am.

Interior noise levels which still exceed safe hearing levels
are in no way supported or condoned by the NSW Office of
Liquor, Gaming and Racing.

*For the purposes of this condition, the L,,, can be taken
as the average maximum deflection of the noise emission from
the licensed premises.”

The ‘condition’ has subsequently been stipulated by NSW
consent authorities in development consents. On this basis, it
becomes critical that there is consistency and transparency in
the application of the standard noise policy.

Unlike noise policy issued by the NSW Department of
Environment Climate Change and Water (DECCW), the

OLGR condition is not supported by any other documentation
or application notes. The purpose of this discussion note is to
outline some of issues that are ambiguous or omitted in the
condition, and to hopefully invoke discussion and review of
the OLGR standard noise condition.

NOISE DESCRIPTOR

The descriptor stipulated by the policy is an L, and is
also qualified or may be considered as the ‘average maximum
deflection’ of the noise emission. It is assumed that the clause
in the OLGR condition stems from Australian Standard
AS 1055.1-1989 [3], section 3.7 ‘Average Maximum
A-weighted sound pressure (L AmaxT) fOT which it is noted
in the Standard that the L A10.T 18 commonly taken to be an
approximation of L,y 1. 1. The Standard refers to arithmetically
averaging the maximum levels.
The methodology for applying or reporting the ‘average
maximum deflections’ or the time period over which they
are to be assessed is not defined in the OLGR condition and
therefore the outcomes of any assessment could vary based
on the individual assessor’s approach, particularly in cases of
intermittent noise events.
NSW noise policy has been moving towards consistent use
of the L, . noise descriptor, which was reinforced with the
introduction of the NSW Interim Construction Noise Guideline
(ICNG), Department of Environment and Climate Change
(DECC) in 2009 [4]. LAeq is now the primary assessment
metric for the assessment of road traffic, rail, industrial and
construction noise and is referenced in the following policies:
. NSW Road Noise Policy , DECCW, 2011 [5];
. Interim Guideline for the Assessment of Noise from
Rail Infrastructure Projects, DECC, 2007 [6];

. State Environmental Planning Policy
(Infrastructure), 2007 [7];

*  NSW Industrial Noise Policy (INP), Environment
Protection Authority, 2000 [8]; and

. NSW Interim Construction Noise Guideline (ICNG),
DECC [4].

It is however noted that reference to maximum levels,
impulsive weighting, C-weightings and the like are used in

some instances to correct/penalise the measured L, q level.

ASSESSMENT TIME PERIOD

An assessment or measurement period is not stipulated
in the OLGR condition. In NSW, short-term noise level
measurements are generally in the order of 10-15minutes, and
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as with the INP or ICNG, 15 minutes is the assessment period
for intrusive noise impacts. A comparable time period for the
assessment of licensed premises is considered reasonable.

ASSESSABLE NOISE SOURCES

The OLGR condition applies to activities within the licensed
premise, including, patrons and music etc. It is understood
that the condition is not to be used for the assessment of noise
generated by people arriving and leaving premises, in car
parks etc. However following the enforcement of the NSW
Smoke-free Environment Amendment Act 2004 [9] in July
2007, an increase in development applications for low capacity
outdoor patron and gaming areas has been observed. It could
be considered that such areas differ in intensity and character
to that commonly associated with licensed premises. In light of
these changes it may be prudent to confirm the noise sources to
which the condition applies.

It is generally understood that the OLGR condition does
not apply to mechanical plant noise. However, whether the
L ,qo should be measured in absence of any mechanical plant
from the site is an issue that can provide discrepancy in an
assessment.

ASSESSMENT LOCATION

In accordance with the OLGR condition, assessment
between 7am and midnight is to be made at the boundary of any
residential premises, whilst assessment between 12 midnight
and 7am applies both at the boundary, and inside any habitable
room with regard to the inaudibility requirement.

No further detail is provided, however it is understood that
internal assessment locations may be used pre-midnight where
an appropriate external location is not available. This situation
may arise, for example, where the receptor location shares a
common wall, or floor with the licensed premise.

In addition, for the case of apartment buildings or upper
levels of dwellings, external locations may be small, and “free-
field’ conditions may not be obtainable. Whether measurements
should be adjusted for the effect of facade reflections, or simply
the as-measured results assessed, is unclear.

For internal locations, of concern is the size of openings to
outside, building construction and modifications to dwellings
etc. which may affect the resultant noise level inside a dwelling,
and is ultimately outside the control of the licensed premise.

Whether windows and doors should be opened or closed
is also of concern. If windows and doors are closed, should
any mechanical ventilation be on or off? It is feasible for all
possible scenarios to be tested for a thorough assessment;
however it is important to define the parameters under which
the receptor building has been designed.

ALTERNATIVE CRITERIAAPPLIED BY
CONSENT AUTHORITY

With the increase in mixed use development, promotion of
vibrant city centres and policies such as the City of Sydney
Late Night Trading Premises Development Control Plan (2007)
[10], it is clear that Consent authorities may need to develop
their own controls for managing the balance between potential

noise impacts and vitality of the centres. Where licensed
premises are concerned it would be necessary to confirm how
any alternative noise conditions (or lack thereof) would be
considered should complaints be directed through the Office of
Liquor Gaming and Racing.

CONCLUSION

This technical note has presented some of the issues
surrounding the application of the standard noise condition
issued by the Office of Liquor Gaming Racing. It is hoped that
this note may promote discussion within the profession, OLGR
and consent authorities, with the aim of providing greater
consistency in the assessment of noise emission from licensed
premises in the future.
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NOISE ABATEMENT MEASURES IN DENMARK

Gilles Pigasse, Hans Bendtsen
Danish Road Institute, Hedehusene, Denmark. gip@vd.dk

This technical note is a shortened version of a presentation by Gilles Pigasse to the NSW branch of the

Australian Acoustical Society in December 2010.

INTRODUCTION

When constructing new buildings or roads in Denmark
special consideration is given to traffic noise. A national
noise mapping indicates that around 30% of Danish homes
are exposed to noise levels that exceed the guideline value of
58 dB(A) (Lpgy) and that noise problems are concentrated in
cities. Road traffic noise may impact people in different ways
such as impacting communication, and interrupting sleep.
Studies have shown that noise can contribute to an increased
risk of cardio-vascular diseases [1]. The effects of noise are
also of an economic nature because noise influences house
prices. Furthermore, health related issues caused by noise also
incur costs. The socio-economic costs related to road traffic
noise have been calculated to amount to between 1.1 and
1.6 billion AUD annually in Denmark [2].

The first part of this article introduces noise guidelines,
prediction of noise and socio-economic evaluation of noise.
This is followed by a typical planning situation where noise
can be considered in relation to planning a new highway.

TECHNICAL CONSIDERATIONS

Noise Guidelines

For many years, the noise indicator L, ,,, has been used
in Denmark when assessing noise from roac(lbtrafﬁc. L peq24n is
an expression of the average noise level over the 24 hours of the
day. The guideline for noise exposure outside at the facade of
residential buildings has been 55 dB(A) (not including the noise
reflected from the fagade). On the background of a European
Union Directive on environmental noise [3] the new indicator
Lgy Was introduced by the Environmental Protection Agency
in 2007 in a new guideline on road traffic noise [4]. With L\
the noise is predicted for the day, evening and night period. 5
dB is added to the evening time level and 10 dB is added to
the night level in order to reflect the difference in sensitivity
to noise during day and night time. The three time periods are
defined as:

. Day: 07:00 — 19:00

. Evening: 19:00 —22:00

¢ Night: 22:00 — 07:00

Ly is then calculated as the weighted sum of the adjusted
noise levels for the three periods of the day using the formula

Ly = L0log(12%10day/0-+ 3%10Cevening* 510 + 9*1 0Lright 10/10) (1)

According to [4] for a “normal” distribution of the traffic
over the 24 hours of the day, Ly can be predicted by adding
3dBto L pcq24n

L L +3dB )

DEN ~ “Aeq,24h

Therefore the existing noise guidelines were adjusted by
3 dB when Ly was introduced in order to maintain the same
level of noise protection as when L Aeq24h WaS used. In other
European countries other relations between L\ and L Aeq.24h
are used [5]. The new Danish noise guidelines for road traffic
noise, expressed as Ly, is as follows:

. Recreational areas on the countryside, summer
houses, campsites, etc.: 53 dB(A)

. Residential areas, kindergartens, schools and
education facilities, hospitals, outside recreational
areas and parks: 58 dB(A)

. Hotels and offices: 63 dB(A)

It must be emphasised that these are guidelines and not
mandatory noise levels that should not be exceeded anywhere
along the highway and road network. These guidelines are
generally used when planning and constructing new residential
areas as well as planning new roads and highways.

The Noise Exposure Factor (NEF)

The Noise Exposure Factor (NEF) is the basis for all cost-
benefit analyses of noise from road traffic in Denmark [6].
It is an expression of the accumulated noise load on all the
dwellings in an area. It is calculated as the sum of the weighted
noise loads on the individual dwellings in the area, so that
dwellings with high noise levels weight more than dwellings
with less noise.

The calculation of the NEF is based on noise levels outside
the fagade of the dwelling. It is calculated as free-field values
on the facade and can be interpreted as the noise level to which
the inhabitants are exposed, when the windows are open. The
NEF is based on a dose-response relation called the annoyance
factor and given by:

Annoyance factor = 0.01%4.220- 1 Aeq ™) (3)

where K=41 and LAeq starts at 55 dB for noise outside
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dwellings. The relation between the annoyance factor and the
noise levels is shown in Figure 1.
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Annoyance factor

[} - !
15 ]
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]

Figure 1: Relation between the annoyance factor and the noise
outside dwellings.

The number of dwellings exposed to noise is calculated in
5 dB intervals using the NORD2000 noise prediction method
[7, 8] and multiplied by the corresponding annoyance factor,
see Table 1. The resulting values are summed to give the NEF
for the investigated situation. An example for calculating the
NEF is given in the next section.

Table 1: Annoyance factor in 5dB intervals for the ordinary dwellings

Denmark [12]. The first step is to predict the noise map of the
existing road network as it would be in 2015, this takes into
consideration an increase in traffic. In these examples the old
L. q noise levels are used. The existing road network includes
the existing highway carrying the main traffic as well as other
minor roads that might see a reduction of traffic of 15% or
more if a new highway is constructed. This predicted situation
is called the reference situation. Three different alternatives
to this reference situation are proposed. They offer different
traces and therefore different noise mapping. They are referred
to as the main solution, alternative 1 and alternative 2. Noise
mapping is conducted for these four situations. The number of
dwellings exposed to different noise levels is counted based on
the noise mapping and the NEF is then calculated. The results
are found in Table 2. In the reference situation, 660 dwellings
along the existing road network are exposed to more than
55 dB(A). This represents a NEF value of 153.8. For the main
solution this is reduced to 562 dwellings with a reduction of
the NEF by 31.5. Alternatives 1 and 2 represent slightly higher
reductions of NEF, respectively 37.6 and 34.6. This shows that
alternative 1 is the one offering the least noise exposure for the
dwellings in the vicinity of that road.

Table 2: Number of dwellings exposed to noise, the NEF and the
change of NEF in relation to the reference situation.

(indoor). Scenario Total of noise exposed dwellings NEF | Change
55-60 | 60-65 | 65-70 | >70 | Total in NEF
- dB dB dB dB
Noise level dB(A) Annoyance factor
Reference 272 153 197 38 660 | 153.8
55-60 0.11 - -
Main solution | 189 159 214 0 s62 | 1223 | 315
60.1-65 0.22 Alternative 1 201 132 222 0 555 | 1162 | 37.6
65.1-70 0.45 Alternative 2 | 222 133 221 0 576 | 1192 | 346
70.1-75 0.93
75.1-80 1.92 This type of pre-study helps detecting which solution is

The price of noise

A survey conducted by the Danish Ministry of Transport set
the value of noise to AUD $6,519, based on the reduced value
of the house price. Added to the costs to society due to health
effects the total value of noise is thus AUD $10,704/year per
NEF (2003 price level) [9-11]. A new evaluation of the price
of noise is currently being conducted by the Danish Economic
Council. The NEF makes it possible to compare the benefits of
different noise reducing strategies such as noise barriers, noise
reducing pavements and sound insulation.

APPLYING THE NEF TO THE PLANNING
OF ANEW HIGHWAY

An important part of planning new highway sections in
Denmark is to perform an Environmental Impact Assessment
(EIA) study. Noise is normally one of the environmental
components included in the EIA. A report by the Danish
Road Directorate shows how noise was handled in the
EIA conducted as part of the planning of a new highway in

best in terms of noise protection. This can be combined with
the actual price of a road project [13]. The example below is
from the M3 highway and it shows how the NEF can be used
to choose between different types of noise barrier, as shown in
Table 3. As expected the highest noise barrier (5m) brings more
noise reduction to the dwellings and hence has the lowest NEF.
The price of such a barrier needs to be taken into account to
see which solution is best. A 5 m high barrier requires stronger
foundation compared to smaller barriers. The overall cost of
the three types of barrier and their respective NEF reduction
is shown in Table 4. From this study it can be concluded that a
4-m high barrier provides the best “value for money” in terms
of noise reduction. A similar study can be made with pavement
offering different degree of noise reduction, different earth
mound heights, etc. The completed M3 highway is presented
in Fig. 2 and an example of noise level measurement using the
statistical pass-by (SPB) method is shown in Fig. 3.
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Table 3: Number of dwellings exposed to noise, NEF for different
noise barrier heights and change of NEF in relation to the reference
situation.

Scenario Total of noise exposed dwellings NEF | Change
55-60 | 60-65 | 65-70 | >70 | Total in NEF
dB dB dB dB
Existing 6503 3244 482 76 10305 1717
3m barrier 5472 2985 526 78 9061 1568 149
4m barrier 4766 1890 253 36 6945 1087 630
Sm barrier 4027 1663 238 35 5963 948 769

Table 4: Evaluation of the price and cost effectiveness of the different
barrier solutions [20].

Scenario Total price | ANEF | ANEF per 1mil. AUD
[mil. AUD]

3m barrier 25 149 5.9

4m barrier 31 630 20.3

Sm barrier 39 769 19.7

Figure 2. The M3 highway once completed, with porous asphalt and
tilted 3m and 4m noise barriers.

Figure 3: The Danish Road Institute measures the noise level at a test
location for noise reducing pavement using the SPB method.

CONCLUSIONS

This article has presented the tools used in Denmark to
mitigate road traffic noise. This includes noise guidelines,
prediction of noise and socio-economic evaluation of noise.
Different examples have been presented where the NEF was
applied. It showed that the NEF can be a very helpful parameter
to consider prior to major road projects.

A European noise group from the Conference of European
Directors of Roads (CEDR) has published a list of fourteen
recommendations to National Road Administrations for good
governance regarding noise management and abatement [14]. The
interested reader is referred to the free English publications of the
Danish Road Institute available from www.roadinstitute.dk
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noise prediction software

CadnaA is the premier software for Renzo Tonin & Associates is now the

the calculation, presentation, distributor for CadnaA in Australia & NZ.

assessment and prediction of noise

exposure and air pollutant impact. Contact us for a quote!

It is the most advanced, powerful

and successful noise calculation

and noise mapping software @%@g@j@@g@

available in the world. Inspired to achieve
02 8218 0500

. One button calculation 02 8218 0501

. Presentation quality outputs sydney@renzotonin.com.au

. Expert support ww.renzotonin.com.au

R

NATacovustic www.soundlevelmeters.NET.au

National Acoustic Calibration Laboratory

NATA Calibration of Sound Level Meters
- Sound Level Meters - Analyzers & Octave Analysers
- Loggers - Cdlibrators

Acoustic Calibrators
Sound Exposure Kit

Outdoor Logging Kit

Safety Professional Kit

Quantifier
\ und Level Meters

The Assessor

Quantifier

Model 14 SLM

We Calibrate All SLMs & Calibrators Model 30 RTA
= sva
-B&K - ARL - CEL Model 33 RTA
- Norsonics -RTATechnology  -01dB
- Rion - Svantek - Pulsar
~ NTI - Larson Davis - Sinus

National Acoustic Calibration Laboratory

A Division Of
Renzo Tonin & Associates (NSW) Pty Ltd Call
Ir

ABN 29 117 462 861
NATA 1/418A Elizabeth St, Surry Hills, NSW 2010 nstruments Plc 02 8212 4671
PO Box B77 STRAWBERRY HILLS, NSW 2012
Ph (02) 8218 0570
Email: service@natacoustic.com.au
Web: natacoustic.com.au /

ACCREDITATION

.
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NEWS

NSW Road Noise Policy

Following public consultation in 2010, a new
NSW Road Noise Policy has been adopted
which will replace the current Environmental
Criteria for Road Traffic Noise. The NSW
Road Noise Policy will take effect from 1 July
2011, following a transition period to allow
for distribution and training in relation to the
requirements of the new policy.

The Road Noise Policy facilitates a more
streamlined assessment process for road
projects with simplified criteria, increases
protection for residents in quiet areas
experiencing large increases in noise from road
projects, and provides up-to-date guidance on
strategies to minimise traffic noise. The policy
applies to new road projects, upgrades of
existing roads, and land use developments that
generate traffic, such as quarries.

Prepared by the Department of Environment,
Climate Change and Water in consultation
with the NSW RTA, NSW Health, Transport
NSW and the Department of Planning, the
policy reflects the outcomes of the community
consultation last year.

The policy can be downloaded from the
Department’s website at www.environment.
nsw.gov.au/noise/traffic.htm

or a hard copy may be obtained by phoning
Environment Line on 131 555

Lorraine Phillips
Manager, Noise Policy

NSW Department of Environment, Climate
Change and Water

National Acoustic Calibration
Laboratory takes over the business of
RTA Technology

As of Ist January 2011, the calibration and
repair business of RTA Technology was
taken over by National Acoustic Calibration
Laboratory (NATacoustic). NATacoustic is
NATA accredited to ISO/IEC 17025:2005
for calibration of Sound Level Meters,
Loggers, 1/3 and 1/1 Octave Band Filters
and Calibrators. NATacoustic calibrates all
instruments including B&K, Norsonics, Rion,
Larson Davis, NTI, Pulsar, ARL, Sinus, RTA
Technology, Svantek, 01dB, Cesva and CEL.
NATacoustic will also continue to repair and
service RTA Technology loggers. Contact
details are: NATacoustic, 1/418A Elizabeth
Street, Surry Hills, NSW 2010, Phone (02)
8218 0570,

email service@natacoustic.com.au

ICA, ISMAand ISRA 2010 Proceedings

The International Congress on Acoustics and
the associated meetings were clearly successful
activities and provided the opportunity to
promote Australian acoustics to the rest of the

world while gaining from the participation of
international delegates. The proceedings of
ICA 2010, ISMA 2010 and the abstracts from
ISRA 2010 are now available free from the
AAS website. They can be accessed from the
AAS home page or directly to the link

http://www.acoustics.asn.au/conference
proceedings/ICA2010/

Safe Work Australia

Model workplace regulations and codes

In a key step toward making the harmonisation
of OHS laws a reality, the National Review
into Model OHS Laws (the Review)
concluded in January 2009. The two Review
reports made recommendations on the optimal
structure and content of a model OHS Act that
can be adopted in all jurisdictions. Work then
began on development of Model work health
and safety (WHS) Regulations, priority model
Codes of Practice and a nationally consistent
compliance and enforcement policy.

In December 2010 the public comment period
for the draft model WHS Regulations and
model Codes of Practice began and this closed
on 4 April 2011. Safe Work Australia has
processed a large volume of public submissions
and all public submissions are available
through the alphabetical index via the view
public submissions on their webpage. The
time line now is that by June 2011, Safe Work
Australia to agree to model WHS Regulations
package. The new Model Work Health and
Safety Act and model WHS Regulations will
then commence on 1 January 2012.

For more information on the background, the
draft documents and the public comment go to
the Model Regulations menu item on the Safe
Work Australia website

www.safeworkaustralia.gov.au/

PRIZES & AWARDS

AAS Education Grant

The AAS Education Grant has been
established to encourage and enhance the
study of acoustics in Australia and in particular
to encourage research in acoustics. Projects
will be judged on their originality and their
likelihood of successful completion within
reasonable timeframes. The potential for the
outcomes to be published in the Acoustics
Australia journal and/or presented at the
annual conferences and technical meetings
of the Society would be viewed favourably.
The grant is open to educational institutions,
companies and organisations and individuals
for the purpose of financing special acoustic
projects, providing scholarships, assisting
projects with the purchase of software and
equipment or any other worthwhile use
involving acoustics. The total grant of $15,000
may be split between several projects. The
closing date for submissions is the 30 June

2011 and the winning entry will be announced
at the Annual General Meeting of the Society
during November 2011. For more details visit

http://www.acoustics.asn.au/joomla/
education-grant.html

Excellence in Acoustics Award

The CSR Bradford Insulation Excellence
in Acoustics Award aims at fostering and
rewarding excellence in acoustics. The entries
will be judged on demonstrated innovation
from within any field of acoustics. The prizes
include a trophy and a gift to the value of
$2,500 to the winner, and a certificate and
gift to the value of $500 to the runner up.
Entries are open to any professional, student
or layperson involved or interested in any
area within the field of acoustics who is a
member of the Australian Acoustical Society
at an appropriate grade. Group entries are also
allowed. As this is an award that recognises
excellence and innovation it is important that
all submissions are representative of up to date
technology, creativity and relevancy. Thus
entries need to be recent and normally no older
than three years at the time of submission.
Projects which commenced prior to this time
need to demonstrate important developments
within the last three years. An entry form is
to be completed with all relevant particulars
included. The submission should be forwarded
as an electronic word document attachment
to the AAS General Secretary. The closing
date for submissions is the 30 June 2011 and
the presentation of the Award will be made
at the Annual Conference of the Australian
Acoustical Society.

For more details visit

http://acoustics.asn.au/joomla/excellence-in-
acoustics-award.html

NSW Division Travel Award

The AAS NSW Division is offering up to three
(3) awards to research students to attend the
Acoustics 2011 conference at the Holiday Inn
Hotel, Surfers Paradise, 2-4 November, 2011.
The amount of each award is $1000 and is to
be spent towards the conference registration
fee, travel to and from the conference venue,
and accommodation. The award is open to
all research students who are AAS student
members of NSW Division as well as research
students endorsed by AAS members of NSW
Division. The closing date for the applications
is 3 June 2011. For more details visit

http://www.acoustics.asn.au/joomla/notices.html

Queensland Division Awards

The Queensland Division conducts an awards
program to encourage and support education
and research in acoustics in Queensland.
Awards are granted on an annual basis in two
divisions, a schools division and a tertiary
division. The schools division is administered
as part of the Queensland Science Contest and
is open to students studying at Queensland
primary and secondary schools. A $500 bursary

Acoustics Australia

Vol. 39 April (2011) No. 1 - 27



will be presented for the best entry in the field
of acoustics. At the discretion of the judges,
this bursary may be split among a number of
deserving entries (maximum of five).

The tertiary division consists of two awards:
(1) the Acoustic Bursary, and (2) the RJ
Hooker Bursary. For the Acoustic Bursary,
$1500 will be offered for a proposed 4th
year undergraduate or 1Ist year postgraduate
research project. For the RJ Hooker Bursary,
$1500.00 will be awarded for a proposed 4th
year undergraduate or Ist year postgraduate
research projects conducted with substantial
industrial participation. This may take the form
ofaprofessional placement or it may be through
the use of acoustical test facilities in industry
for purposes critical to project outcomes. The
awards are open to tertiary students studying
full or part time at a Queensland university
in subjects relevant to the field of acoustics.
Submissions close 20 May 2011. Successful
applicants will be invited to ACOUSTICS
2011 at Surfers Paradise, 2-4 November 2011,
with complimentary student registration.

For more details on the Queensland Division
awards visit:  http://www.acoustics.asn.au/
joomla/notices.html

David Bies Prize in Acoustics

The SA Division has established a David
Bies Prize in Acoustics to recognize the
contributions of David Bies to the science
and practice of and education in acoustics.
The prize is available each year and may be
awarded to a member(s) of the AAS who is/are
an acoustical practitioner(s) in South Australia,
or has/have made a meritorious contribution to
the discipline in South Australia. Nominations
can be made via written correspondence to the
AAS SA Division.

MEETING REPORTS

NSW Division

The NSW Division held their 2010 Christmas
Breakfast on 16 December at the Vibe Hotel
in North Sydney. During the breakfast a
presentation was given by Dr Gilles Pigasse
on road traffic noise abatement measures
used in Denmark and Europe as well as the
use of planning tools, criteria and current
EU research projects. His presentation is
described in a technical note in this issue of
Acoustics Australia.

On 24 March 2011, Dr Warwick Williams of
the National Acoustic Laboratories gave a
presentation at the NSW Division technical
meeting on the topic of expected output
levels from personal stereo players. More
information on this topic can be found in an
article published in the December 2010 issue
of Acoustics Australia.

South Australian Division

The SA Division held their annual Christmas
Dinner Party at Regatta's Bistro at the
Adelaide Convention Centre on Friday 26
November 2010, where about 40 people
(members and partners) attended the event.
At the dinner, a trophy was awarded to SA
Division vice-chairman, Byron Martin,
with the engraving “In recognition of your
outstanding contributions to the society”.
Byron has been a dedicated member of the
AAS on both a federal and state level. He
was the SA Division's treasurer for 14 years,
has been a state chairman, a federal secretary,
chairman of the AAS 2009 conference,
organising committee member of previous
state conferences and workshops, and much
more. Byron is a champion of the society,
promotes it professionally, and also made it
a social and enjoyable organisation. The SA
Division wishes to extend our gratitude to
Byron for his ongoing support.

STANDARDS
AUSTRALIA

Deleting old Standards

As part of its review process, Standards
Australia is removing some of the older
standards. A very long list of acoustics
standards was circulated to the individual
members of the various acoustics committees
seeking an individual response within a very
short time or the standards would be deleted.
While it is important to cull old standards the
decision on the appropriate action needs time
for consideration and consultation ideally
with the committee and should not be done
in a rush. For example, the AS 1055 series
which form an important basis for much
environmental regulation and legislation in
Australia were on this list to be deleted and
with no replacement proposed. Hopefully the
advice from various committee members will
be accepted and the majority of the “about to
be deleted” standards will be reconfirmed and
remain as valid Australia standards (till the
next clean out).

However this highlights the importance of
involvement with Standards Australia on
a continuous basis of AAS members. The
changes in the operating process of Standards
Australia means that committees are not
prompted to regularly review and update
standards. Instead a project request has to be
initiated with justification and, except in rare
cases that will be internally funded, external
or stakeholder funding provided. It is not
a simple process. So if there are any AAS
members who consider that there are standards
which need to be updated or even if an ISO
version needs to be adopted as an Australian
Standard please bring these to the attention of

the appropriate Standards committee chair
and/or AAS representatives and be prepared
to assist with the development of the case for
the establishment of a project. Then if it gets
the approval be prepared to assist with the
committee work on the documents.

Marion Burgess

FASTS

The Federation of Australian Scientific and
Technology Societies (FASTS) is a peak
group that lobbies the government on issues
affecting science. AAS is a member of
FASTS. Our Society is ready to take on issues
and concerns that members have which have
a political dimension and then direct them to
FASTS. To keep you current, here are some
recent and future FASTS activities.

On 20 and 21 June, FASTS will be
conducting a “Science Meets Parliament” day
in Canberra. It is designed to demonstrate to
politicians the value of investment in science
and technology. Science Meets Parliament
(SmP) is an annual event that takes science to
governmentat Parliament House. Itis designed
to demonstrate the economic, political and
social value of science and innovation.
There are workshops and a range of people
including ministerial advisers, journalists,
policy makers and science communicators
will speak. There’s the chance to meet fellow
SmP delegates and to learn how to effectively
communicate with parliamentarians and the
media. There are face-to-face meetings with
parliamentarians, attendance at a National
Press Club address and a joint dinner with
MPs and senators. SmP provides a stimulating
professional development opportunity. AAS,
like every FASTS member society, is entitled
to register 2 people (by 11 May) to attend
SmP. Attendance by early and mid-career
scientists who haven’t participated in the past
is encouraged. For more information please
visit  http://www.fasts.org/smp-registration/
delegate 2011.php and contact the AAS
General Secretary.

FASTS has been closely involved in the
development of a research workforce strategy
called “Research Skills for an Innovative
Future”. It was launched by Minister Kim
Carr at Parliament House on 19 April.

FASTS is considering a name change. The
“rebranding” is to give the organisation
more public recognition. Alternative names
are being considered by the FASTS board
and executive following a broad request for
suggestions. A short list of names will be
released soon, and members will be asked for
their reactions.

Andrew Bell, AAS representative on FASTS
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FUTURE CONFERENCES
& WWORKSHOPS

ICSV18

The 18th International Congress on Sound and
Vibration (ICSV 18) will be held in Rio de
Janeiro, Brazil, 10-14 July 2011. ICSV is one of
the leading world congress series in the fields
of acoustics and vibration and therefore is a
major opportunity for the presentation of latest
results and learning about the most advanced
theories, technologies and applications. ICSV
is the annual premier world event organized
by the International Institute of Acoustics and
Vibration (IIAV). The congress includes invited
and contributed papers on the range of topics of
sound and vibration.

Deadlines: Abstract submission 20 December
2010; Paper and early registration 31 March, 2011

More information from http://www.icsv18.org

ICBEN 2011

The 10th International Congress on Noise
as a Public Health Problem will be held in
London, UK, 24-28 July 2011. ICBEN 2011
is organized by the UK Institute of Acoustics
on behalf of the International Commission
on the Biological Effects of Noise (ICBEN).
This congress aims to present the current
state of the art in research on the biological
effects of noise on health and is suitable for
research scientists, policy makers and industry
concerned with the effects of noise. Papers
and posters are welcome on topics including
noise induced hearing loss, noise and
communication, non-auditory physiological
effects of noise on health, influence of noise
on performance and behaviour, effects of
noise on sleep, community responses to noise,
noise and animals, interactions with other
agents and contextual factors and noise policy
and economics.

Deadlines: Paper submission is 16 May, 2011
More information from
http://www. icben2011.org

Inter-Noise 2011

The 40th International Congress and Exposition on
Noise Control Engineering (Inter-Noise 2011) will
be held in Osaka, Japan from 4-7 September 2011.
The Congress is sponsored by the International
Institute of Noise Control Engineering (I-INCE)
and co-organised by the Institute of Noise Control
Engineering Japan (INCE/J) and the Acoustical
Society of Japan (ASJ).

It is nearly a month after the magnitude 9.0
earthquake and tsunami struck the Pacific coast
of north-eastern Japan. The disaster devastated
many cities and towns as well as damaging the
Fukushima Dai-ichi Nuclear Power Station.
The AAS has expressed our sympathy and
condolences to all the people who have
suffered due to the disaster. We have heard

recently from the organisers of Inter-Noise
2011 to confirm that plans are still proceeding
for this important conference. The conference
venue of Osaka is more than 600 km southwest
of Fukushima. The organisers advise that the
congress venue is located with no danger from
radioactive pollution and with no trouble with
transportation, food, water, etc.

Many abstracts have been submitted for this
conference and the committee is aiming to send
all acceptances by mid April. The organisers
look forward to the support and collaboration
of the international acoustics community
to provide a successful Inter-Noise 2011.
Conference sessions will include the latest
advancements in noise and vibration control
engineering and technology, focusing on the
congress theme of “Sound Environment as a
Global Issue”. Inter-Noise 2011 will feature a
broad range of invited and contributed papers,
together with plenary lectures by distinguished
speakers. There will be extensive exhibitions
of noise and vibration control technology,
measuring instruments, equipment and
systems from all over the world.

Deadlines: Full paper submission: 1 June
2011; Early registration: 8 June 2011

More information from
http://www.internoise2011.com

ACOUSTICS 2011

The annual conference of the Australian
Acoustical Society will be held in the Gold
Coast 2-4 November 2011. This provides the
opportunity for all those working in acoustics
around Australia to meet and discuss recent
work. The theme for this conference is
“Breaking New Ground” and many of the papers
will be highlighting the role of acoustics in the
recent boom in large infrastructure projects
around Australia. In addition to papers on this
theme, papers on all aspects of acoustics will
be welcomed including Underwater Acoustics
and Architecture and Building Acoustics. There
will be a technical exhibition, workshops and a
great social program.

Deadlines:

30 June 2011: Closing date for early
registration

Registration and submission
of final versions of all papers

30 Sept 2011:

Closing date for standard
registration

2 Nov 2011L: Conference opening
For more information see
http://www.mech.uq.edu.au/acoustics2011/

NEW PRODUCTS

Marshall Day Acoustics is pleased to
announce the recent release of INSUL version
6.4. The new version includes impact sound
for light weight timber floors, sandwich

panels with polystyrene or rockwool cores,
porous material TL, improved profiled steel
and aluminium panel predictions. INSUL can
now predict the impact sound insulation of
light weight floors. This is a very significant
development from previous versions of
INSUL which were capable of predicting
impact sound insulation for massive floors
such as concrete. Impact sound insulation
predictions can now be carried out for
different joist constructions including timber
joists and Z girts. The prediction routines are
sensitive to the dimensions of the joists, their
mass and spacing and all of these variables
can be set independently in INSUL. A
range of floor linings is available including
plywood, particle board, orientated strand
board (OSB) and thin timber floor boards.
INSUL can also predict the sound insulation
of a variety of light weight sandwich panels.
A typical example would be panels with thin
steel or aluminium skins, with a polystyrene
or mineral wool core. INSUL has improved
the prediction of profiled metal panels,
typically used for commercial and industrial
buildings. INSUL can also predict the sound
transmission loss of porous blankets either
alone or as a facing for a construction. Typical
constructions would include modular panels
for acoustic enclosures that have a steel skin
with a mineral wool infill and perforated
steel internal facing. Further improvements
to INSUL version 6.4 include compatibility
with Windows 7 (including 32 and 64 bit) and
users own logo can be displayed on printouts.
Currently costs for new licenses and license
upgrades have been kept at last years rates. Please
contact Marshall Day Acoustics (pheinze@
marshallday.com.au) for further details.

SCANNING
INTERNATIONAL NEWS

The European Environment Agency’s Good
Practice Guide on Noise Exposure and
Potential Health Effects was published in
November 2010:
http://www.eea.europa.eu/publications/good-
practice-guide-on-noise

The World Health Organization has published
a teaching guide on Occupational exposure to
vibration from hand held tools. http://www.
who.int/occupational health/publications/
Protecting Workers_Health Series No 10/
en/index.html

The December 2010 edition of the International
Journal of Acoustics and Vibration has five
papers on advances in hearing protectors:
http://www.iiav.org/ijav/index.
php?va=viewpage&vaid=177&id _
number=56
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DIARY

2011

22 — 27 May, Prague, Czech Republic
IEEE Conference on Acoustics, Speech,
and Signal Processing (ICASSP 2011)
http://www.icassp2011.com

23 - 27 May, Seattle, USA

161st Meeting of the Acoustical Society
of America
http://asa.aip.org/meetings.html

27 June — 1 July, Aalborg, Denmark
Forum Acusticum 2011
http://www.fa2011.org

4 — 6 July, Leuven, Belgium

Eighth International Conference on
Structural Dynamics (Eurodyn 2011)
http://www.eurodyn2011.org

5 — 6 July, Paris, France
Buy Quiet 2011
http://www.bruit.fr/buyquiet/index.htm

10 — 14 July, Rio de Janeiro, Brazil
18th International Congress on Sound
and Vibration (ICSV18)
http://www.icsv18.org

24 — 28 July, Tokyo

19th International Symposium on
Nonlinear Acoustics (ISNA)
http://www.isnal9.com

24 - 28 July, London, UK

10th International Congress on Noise as
a Public Health Problem (ICBEN)
http://www.icben2011.org

27 — 31 August, Florence, Italy
Interspeech 2011
http://www.interspeech2011.org

4 — 7 September, Osaka, Japan
Inter-Noise 2011 - Sound Environment
as a Global Issue
http://www.internoise2011.com

20 - 22 September, Buxton, UK

46th Annual UK Conference on Human
Response to Vibration
http://www.hsl.gov.uk/health-and-safety-
conferences/UKHRV2011/home.aspx

31 October — 4 November, San Diego, USA
162nd Meeting of the Acoustical Society
of America
http://asa.aip.org/meetings.html

2 — 4 November, Gold Coast, Australia
ACOUSTICS 2011
http://www.mech.uq.edu.au/
acoustics2011/

2012

20 — 25 March, Kyoto, Japan

IEEE International Conference on
Acoustics, Speech, and Signal Processing
(ICASSP 2012)
http://www.icassp2012.com

13 - 18 May, Hong Kong, China
Joint meeting of the 163rd meeting of
the Acoustical Society of America, the
8th meeting of the Acoustical Society of
China, the 11th meeting of the Western
Pacific Acoustics Conference and the
Hong Kong Institute of Acoustics.
http:// acoustics2012hk.org

2 — 6 July, Edinburgh, UK

11th European Conference on Underwater
Acoustics (ECUA 2012)
http://www.ecua2012.com

8 — 12 July, Vilnius, Lithuania

19th International Congress on Sound and
Vibration (ICSV19)
http://www.iiav.org/index.
php?va=congresses

12 — 15 August, New York, USA
Inter-Noise 2012
http://www.internoise2012.com

9 — 13 September, Portland, USA
Interspeech 2012
http://www.interspeech2012.org

2013

26 — 31 March, Vancouver, Canada
IEEE International Conference on
Acoustics, Speech, and Signal Processing
(ICASSP)

http://www.icassp2013.com

2 -7 June, Montréal, Canada

21st International Congress on Acoustics
(ICA2013)
http://www.ica2013montreal.org

)

Meeting dates can change so please
ensure you check the conference
website: http://www.icacommission.
org/calendar.html

Since 1970, our silencers have kept the peace.

www.peaceengineering.com
Ph (02) 4647 4733 Fax (02) 4647 4766

sales@peaceengineering.com

After humble beginnings producing car silencers, Peace Engineering has emerged as
a leader in noise and vibration control, targeting the industrial, mining & architectural
sectors, and beyond. So for a well engineered solution that kills noise, talk to Peace.

Peace

NOISE & VIBRATION CONTROL
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same day
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SUSTAINING MEMBERS

The following are Sustaining Members of the Australian Acoustical Society.

Full contact details are available from http://www.acoustics.asn.au/sql/sustaining.php

3M AUSTRALIA
WWW.3m.com

ACOUSTIC RESEARCH LABORATORIES
www.acousticresearch.com.au

ACRAN
Www.acran.com.au

ACU-VIB ELECTRONICS
www.acu-vib.com.au

ADAMSSON ENGINEERING
www.adamsson.com.au

ASSOCIATION OF AUSTRALIAN
ACOUSTICAL CONSULTANTS
WWW.aaac.org.au

BORAL PLASTERBOARD
www.boral.com.au

BRUEL & KJAER AUSTRALIA
www.bksv.com.au

CSR BRADFORD INSULATION
www.csr.com.au/bradford

EMBELTON
www.embelton.com.au

ENERFLEX ENVIRONMENTAL
www.enerflexglobal.com

HOWDEN AUSTRALIA
www.howden.com.au

IAC COLPRO
www.colpro.com.au

NSW DEPT OF ENVIRONMENT &
CLIMATE CHANGE
Www.environment.nsw.gov.au

PEACE ENGINEERING
WWW.peaceengineering.com

PYROTEK NOISE CONTROL
www.pyroteknc.com

SINCLAIR KNIGHT MERZ
www.skm.com.au

SOUND CONTROL
www.soundcontrol.com.au

SOUND SCIENCE
www.soundscience.com.au

VIPAC ENGINEERS AND SCIENTISTS
www.vipac.com.au
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More than just calibration...

Briel & Kjaer provides that extra level of service

Briiel & Kjaer offers:

 Accredited Calibration and Repair Services
» Microphone, Accelerometer and Instrumentation Calibration
+ Calibration available for Third Party Products

» Easy to use booking system — no lengthy delays

PaN Call Briiel & Kjeer’s
'{‘}A Service Centre today on
p— 02 9889 8888
Lab No 1301 www.bksv.com.au

HEAD OFFICE, SERVICE AND CALIBRATION CENTRE

Suite 2, 6-10 Talavera Road * PO Box 349 * North Ryde * NSW 2113
Telephone 02 9889 8888 * 02 9889 8866

e-mail: bk@spectris.com.au * www.bksv.com.au

Svan 979 Sound & Vibration Analyser
The Most Advanced & Powerful Single Channel Instrument Ever Made!

FEATURES:
¢ Two DSP for superior performance
¢ 3 parallel independent profiles
¢ 1/1.1/3 octave RT & FFT analysis
¢ 1/6 or 1/12 octave real-time analysis
¢ Advanced Logger with audio events
¢ Reverberation Time Measurements
¢ Time-domain signal recording
¢ Wireless data transfer
¢ Signal generator
¢ Micro SD card
¢ USB Host port, Bluetooth, RS232, IrDA
.
.

User programmable Band-Pass Filters Call or visit our
...and many more website for more details

PN Calibrations, Sales, Hire & Service
ACU-VIB Electronics ™ ez oseo s1ss Fax (o2) 9680 233

Acoustic and Vibration Email: info@acu-vib.com.au

Acoustic and Vibration Electronics Website: www.acu-vib.com au
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Norsonic is one of the world’s leading manufacturers of precision measurement
instruments for sound and vibration applications for more than 40 years.

L
* Norsonic is innovative sound instrumentation, designed and built to perform
Orsonfc day after day after day....The smart choice for the busy professional.

Norl131

Nor140
1/1 & 1/3 RTA

(0.4 Hz—20kHz ).
Environmental.
Building Acoustics.
Industrial Hygiene.
Noise Mapping.
Quality Control.
Product Development.
Sound Power.
Vibration —ICP sensor
Sound Recording.
Reverberation.

FFT.

120 dB dynamic range
Covering 15dBA to
138dBA (140dB peak)

Nor132

& 6 Channel

orsonic

Building Acoustics
Noise Sources

R 1™

e 0 e e e e MEIEH

x
W

;;.'

Tapping Machine
New Model 277

e—

Norsonic - NorReview a very powerful package of Noise and
Vibration Software. utalising audio, weather, voice, digital photos..etc.

see more info on Noise: Accessories: Software; Accessories: Calibrators: Noise Sources: Vibration: on www.norsonic.com

Tel: 07 3820 24388
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PREDICTOR-LIMA™ — The market's most powerful and intuitive software for

ENVIRONMENTAL
NOISE CALCULATION

rim

FLE

2-for-1 software solution

Our solution bundles the intuitive Predictor™ software and the
powerful LImA™ software into a single, integrated, state-of-the-art
software suite that provides the best solution for every project.

Get results quickly

LimA™ calculation cores have been identified by an independent
study as the fastest on the market by far!

See the independent reports: www.bksv.com/predictor

The easiest to use

The extremely user-friendly interface makes your work easier,
regardless of whether you are new, an expert or an occasional user.

HEADQUARTERS: DK-2850 Naerum - Denmark - Telephone: +45 4580 0500
Fax: +45 4580 1405 - www.bksv.com - info@bksv.com

Bruel & Kjaer Australia
Suite 2, 6-10 Talavera Road, PO Box 349, North Ryde NSW 2113 Sydney
Tel: +61 2 9889 8888 = Fax: +61 2 9889 8866 = www.bksv.com.au « auinfo@bksv.com

MELBOURNE: Suite 22, Building 4, 195 Wellington Road, Clayton VIC 3170
Tel: +61 3 9560 7555 Fax: +61 3 9561 6700 = www.bksv.com.au = auinfo@bksv.com

=+ IMPROVE YOUR

WORK EFFICIENCY

e Fast learning curve — work efficiently

e Model real life quickly, easily and
accurately with advanced modelling
functions

o Powerful result analysis for checking
the model, identifying main sources
and easy model comparisons with the
intuitive and unique multi-model view

e Time-saving, integrated bookkeeping
for model data and results

e |ntegration in environmental
management, traffic management and
Geographical Information Systems
(GIS) as noise-calculation core

www.bksv.com/predictor

Briel & Kjeer ==

creating sustainable value

BN 0978 - 11



