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This issue of the journal comprises a 
diverse range of papers. A particular 
one of relevance in the Australian 
context is the review paper on wind 
turbine noise by Davy, Burgemeister, 
Hillman and Carlile.  It is refreshing to 
receive an article based upon a report 
for an Australian government agency.  A 
lot of work goes into such commissioned 

reports and the adaption of the content for a review article 
in a journal ensures that it will be more easily accessed by 
other researchers using the various search engines. We not 
only have such a review article but also an item in this front 
section of a Forum Note from the NSW EPA in relation to the 
challenging assessment of low frequency noise.

Also included in the forum is an article from an acoustics 
historian working in Argentina documenting the early history 
of noise abatement efforts in Australasia.  It is ironic that in this 
year of the pandemic and cancellation of physical meetings, 
the concept of this article arose from discussions between 
the editor and the author, at an international meeting over a 
coffee, of the similarities of low frequency noise propagation 
over long distances from mining in rural areas. And the irony 
continues in that the work on the forum article was only done 
because the pandemic meant that the author was forced 
to spend time at home.  I hope that this article may inspire 
others to research and document the early acoustics work in 
Australia.  This is especially important as the AAS approaches 
50-year anniversary in 2021.

Of particular importance to those in the academic world are 
the journal rankings released in mid 2020 for the year 2019 
and which are determined in various ways related to citations 
and number of reads.  While the preference for certain ranking 
systems varies around the world, in Australia there is more 

reliance on the scores by Scimago Journal Ranking (scimagojr.
com) within the “Acoustics and Ultrasonics” group. We are 
therefore delighted that Acoustics Australia has increased its 
ranking to number 24 in the listing which puts it into Q2 ranking 
grouping.  We also note with interest that approximately 50% 
of the cited articles from 2019 are in the topic of underwater 
acoustics.  We look forward to further improvements, but that 
of course relates to the quality and citations for the articles 
published.

Marion Burgess, Editor-in-Chief

Since the time of writing my last message from the President the world has changed quite a bit. A lot of us 

work procedures and physical separation. While it has been a tough time for everyone, I’m hoping that we 
are also searching for and focussing on the positives. For me, it has been an increased uptake of video 
conferencing to eliminate the need for interstate travel, and therefore enabling me to spend more time with 
my family. Working from home has its challenges especially with the disruptions provided by my young 
children, but the positive is that I get to see them for an extra hour each day.

Divisional activities of the AAS have unfortunately slowed down over the last few months, however our NSW 
Division was able to host a technical meeting at the end of May via our video conferencing facilities. If you missed it, it can be 
viewed by logging in to the members area of the new AAS website (www.acoustics.org.au), and navigating to Activities >> Past 

Finally, the uncertainty this year regarding travel has also meant that our New Zealand friends have had to postpone the 2020 joint 
NZAS/AAS conference in Wellington to 2022. Therefore, our next AAS conference (including WESPAC, ASA and PRUAC) would 
occur in Sydney 2021. At this stage there are no plans for an event (in-person or online) later this year in Australia.

Simon Moore, President, AAS

FROM THE PRESIDENT

FROM THE CHIEF EDITOR
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GENERAL SUBMISSIONS
REVIEW PAPER

A Review of the Potential Impacts of Wind Turbine 
Noise in the Australian Context

John Laurence Davy1.2, Kym Burgemeister3, David Hillman4, Simon 

Carlile5,6

1. Royal Melbourne Institute of Technology (RMIT) University, GPO Box 

2476, Melbourne, VIC, 3001, Australia

2. Infrastructure Technologies, CSIRO, Private Bag 10, Clayton South, 

VIC, 3169, Australia

3. Arup, Sky Park, One Melbourne Quarter, 699 Collins Street, Docklands, 

VIC, 3008, Australia

4. Centre for Sleep Science, University of Western Australia, Crawley, WA, 

6009, Australia

5. Faculty of Medicine, University of Sydney, Camperdown, Australia

6. X-The Moonshot Factory, Mountain View, CA, 94043, USA

This manuscript describes a range of technical deliberations 
undertaken by the authors during their work as members of the 

on Wind Turbines. Central to these deliberations was the 
requirement upon the committee to improve understanding 
and monitoring of the potential impacts of sound from wind 
turbines (including low frequency and infrasound) on health 
and the environment. The paper examines existing wind turbine 
sound limits, possible perceptual and physiological effects of 
wind turbine noise, aspects of the effects of wind turbine sound 
on sleep health and quality of life, low-frequency noise limits, 
the concept of annoyance including alternative causes of it 
and the potential for it to be affected by low-frequency noise, 

measurement and analysis and management strategies. 
In so doing it provides an objective basis for harmonisation 
across Australia of provisions for siting and monitoring of wind 
turbines, which currently vary from state to state, contributing 
to contention and potential inequities between Australians, 
depending on their place of residence.

ORIGINAL PAPERS

Echolocation Clicks of Irrawaddy Dolphins (Orcaella 
brevirostris) During Foraging in the Bay of Brunei, 
Malaysia

Hairul Masrini Muhamad1, Xiaomei Xu1, Xuelei Zhang2, Saifullah Arifin 

Jaaman3, Azmi Marzuki Muda3, Farah Dayana Haji Ismail3, Nurlisa 

Azizul3

1. School of Energy and Power Engineering, Jiangsu University of 

Science and Technology, Zhenjiang, 212003, People’s Republic of 

China

2. MNR Key Laboratory for Science and Engineering of Marine 

Ecosystem, First Institute of Oceanography (FIO), Ministry of Natural 

Resources (MNR), Qingdao, 266061, China

3. Institute of Oceanography and Environment, Universiti Malaysia 

Terengganu, 21030, Kuala Nerus, Terengganu, Malaysia

The source parameters of Irrawaddy dolphins’ echolocation 
click in the Bay of Brunei were estimated. Analysis of eight 
parameters shows that the Irrawaddy dolphins produce broadband 

clicks had a mean peak-to-peak apparent source level (ASLpp) 

of 116.5 ± 15.2 kHz, a mean centroid frequency of 115.4 ± 13.9 

of 100.9 ± 20.3 kHz. Foraging behaviour was characterized by 
the high movement of the animals in various directions with no 
obvious pattern and frequent deep dives. The source parameters 
of the Brunei Bay Irrawaddy dolphins’ clicks from the present 
study were compared to those of the populations in Bangladesh 
and Thailand. The apparent source level and frequency range of 
clicks for the population in Brunei Bay were wider than those of 
the population in Bangladesh and Thailand. The variations in the 
measured parameters might be due to environmental factors or 
behaviour related.

On Robust Beamforming for Distorted Towed Linear 
Array Using Product Theorem

Daiqiang Lu1, Gaoxiang Xing1, Tao Luo1, Qi Zhang2

1. College of Electronics Engineering, Naval University of Engineering, 

Wuhan, 430033, China

2. Naval Submarine Academy, Qingdao, 266000, China

To solve the beamforming performance degradation problem 
of the towed linear array caused by the shape distortion, we 
propose a robust beamforming way for distorted towed linear 
array. The proposed method basically uses the segmented 
processing, which can be divided into 3 steps. Firstly, towed 
linear array is divided into sub-arrays. Then, the weights of sub-
arrays are obtained and outputs of beamforming of sub-arrays 
are obtained. In the end, according to the principle of the product 
theorem, the correlation calculations are performed on the output 
of the sub-array. Due to the adoption of sub-array correlation 
calculations, the proposed method can upgrade beamforming 
performance. Compared with the traditional distortion array 
processing method, the proposed method can improve the 
local signal-to-interference plus noise ratio (SINR) by about 2–3 
dB. Simulation and sea trial data verify the effectiveness of the 
proposed method.

Parametric Power Spectral Density Estimation-Based 
Breakthrough Detection for Orthopedic Bone Drilling 
with Acoustic Emission Signal Analysis

Yunis Torun1, Özhan Pazarci2
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1. Electrical and Electronic Engineering Department ROBOLAB, Sivas 

Cumhuriyet University, 58140, Sivas, Turkey

2. Orthopedics and Traumatology Department, Faculty of Medicine, 

Sivas Cumhuriyet University, 58140, Sivas, Turkey

Manual bone drilling in orthopedic surgical operations may 
cause injury to patient tissues if the drill bit continues to progress 
after exiting the bone. In this study, a new bone breakthrough 
detection algorithm based on acoustic emission (AE) signal 
analysis has been developed to minimize temporary and 
permanent injuries that can be caused by surgeon-controlled 
surgical drills. Three parametric estimation methods, Burg, 

Power Spectral Density (PSD) of the AE signal during the 
drilling operation. Four frequency features, Mean Frequency, 
Median Frequency, Mean–Median and Power Bandwidth were 

from the extracted features. The highest breakthrough detection 
performance was obtained with the features extracted by the 
Burg method with an accuracy rate of 90.95 ± 0.97% in the training 
phase and 92.37 ± 1.09% in the test phase. In the detection of Not-
Breakthrough situations, the highest accuracy was obtained with 
features extracted with the Covariance method as 99.04 ± 0.03% 

new approach which could be integrated into conventional drills 

has the potential to increase the performance and safety of bone 
drilling procedures.

Statistical Energy Analysis Model for Sound 
Pressure Level Prediction on Refrigerators

R. Zárate1, J. Poblet-Puig2, M. Ortega3, M. López-Parra1

1. Unidad de Alta Tecnología, Facultad de Ingeniería, Universidad 

Nacional Autónoma de México, Fray Antonio de Monroy e Hijar 

260, 76230, Juriquilla, Querétaro, Mexico

2. Laboratori de Càlcul Numèric, E.T.S. d’Enginyeria de Camins, 

Canals i Ports de Barcelona, Universitat Politècnica de Catalunya, 

Campus Nord B1, Jordi Girona 1, 08034, Barcelona, Spain

3. Department of Applied Physics, Mabe TyP, Jurica, Querétaro, Mexico

A statistical energy analysis (SEA) model of a 510 l capacity 
refrigerator is used to calculate the sound pressure level 
generated in a reverberation room. This is a reliable indicator 
of the vibroacoustic performance of the refrigerator, and it is 
in some countries as a pre-commercialization test. The main 
contributions of the SEA model are the characterization of the 
refrigerator structure (three-layer: HIPS, polyurethane foam 
and steel) and the modelling of important components such as 
internal chambers or ventilation gratings. The simulation results 
are successfully compared with laboratory measurements. 
The SEA model is then used to understand the vibroacoustic 
behaviour of the refrigerator and to establish the most critical 
transmission paths and radiation mechanisms.

Compensation Techniques for Artifacts Arising Due 

System

Kapil Dev Tyagi1, Arun Kumar2, Rajendar Bahl2

1. Jaypee Institute of Information Technology, Noida, UP, India

2. Centre for Applied Research in Electronics, Indian Institute of 

Technology, Delhi, Delhi, India

is to study the layered media structures such as soil, snow. The 

media structures related with using non-ideal components are 
given in this paper. It has been demonstrated that there are 

practice. The paper presents the signal processing algorithms to 
compensate the effects of non-ideal components of an acoustic 

due to the non-ideal nature of the transmit–receive chain. The 

after artifacts compensation to study the layered structures 
has been demonstrated using experiments conducted in a full 
anechoic room.

Simulated Operational Path Analysis Method for the 
Separation of Intake and Exhaust Noises

Zühre Sü Gül1, Erinç Odabas2, Mehmet Çalıskan2

1. Hubei Key Laboratory of Advanced Technology for Automotive 

Components, Wuhan University of Technology, Wuhan, 430070, China

2. Hubei Collaborative Innovation Center for Automotive 

Components Technology, Wuhan University of Technology, 

Wuhan, 430070, China

3. Hubei Research Center for New Energy and Intelligent Connected 

Vehicle, Wuhan University of Technology, Wuhan, 430070, China

The classical transfer path analysis (TPA) method has 
become a standard measurement method. It has high accuracy 
but remains a time-consuming and complex measurement, 
which limits its application in industry. The operational transfer 

however, the accuracy of this method for industrial application is 
controversial. To separate the intake and exhaust noises in the 
vehicle, this study presents a novel TPA method called simulated 
operational path analysis (SOPA). The transmissibility from the 
reference point to the target response point is estimated by using 
an external noise source to simulate the intake and exhaust 
noises under operating condition. In addition, the improved dual-
microphone noise reduction technology is used to eliminate the 
background noise in the reference response. The method is 
validated by an experimental bench. The result shows that its 
high accuracy can be compared with the classical TPA method. 
Because there is no need to use a special miniature volume 
source to estimate the passive subsystem frequency response 

of the SOPA method is higher than the classic TPA method and 
is close to the OTPA method.

Discrete Singular Convolution Method for Acoustic 
Transmission Lines

M. Kara1,2, A. Seçgin2, T. Baygün2

1. Department of Mechanical Engineering, Bolu Abant Izzet Baysal 

University, Bolu, Turkey

2. Department of Mechanical Engineering, Dokuz Eylül University, 

Izmir, Turkey

Discrete singular convolution (DSC) algorithm is an accurate 
dynamic analysis method for single structures. However, vibration 
analysis of connected structures via the DSC method is limited 
to step beams and plates. This paper extends the applicability 
of the DSC method in handling acoustic transmission lines 
composed of several duct elements with different diameter ratios. 
Connections of elements are handled by setting up continuity 
equations at geometric discontinuities. 
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Conformity of DSC equations at these connections is 
carried out using Taylor series expansion. In this study, natural 

of acoustic transmission lines are performed to test the proposed 

obtained through the two-load method using the data provided 

element method and analytical solutions (if applicable), and the 
analytical transfer matrix method is also used for validating the 

method is accurate and reliable, and so applicable for acoustic 
transmission line analysis.

Element for a Finite Length Cylindrical Shell

Zhenwei Huang1,3, Han Zheng2, Liang Guo2, Dengyuan Mo3

1. State Key Laboratory of Hydroscience and Engineering, Tsinghua 

University, Beijing, 100084, China

2. Naval Research Academy, Beijing, 100071, China

3. Metal Rubber Engineering Research Center, Fuzhou University, 

Fuzhou, 350116, China

the acoustic radiation problem due to the vibration of underwater 
objects. However, for large complex structures, the total acoustic 

away from the structural wetted surface. Thus, the calculation 

Consequently, it is essential to present some guidelines based 
on the physical mechanism of structural acoustics to choose a 

analyze the decay characteristic of evanescent waves in near 

length ring-stiffened cylindrical shell is numerically investigated. 
Results suggested that for the cylindrical shell mentioned in this 

acoustic wavelength away from the structural wetted surface. 
What’s more, for high frequencies or large-scale structures, 

boundary and the structural wetted surface increases.

TECHNICAL NOTES
The Absorption Characteristics of Empty Water Bottles

Ahmed Elkhateeb1,3, Soha Eldakdoky2

1. Department of Architecture, Faculty of Engineering, Ain Shams 

University, Cairo, Egypt

2. 2. Department of Architecture, Faculty of Engineering, Helwan 

University, Helwan, Egypt

3. 3. Department of Architecture, Faculty of Environmental Design, 

King Abdulaziz University, Jeddah, Saudi Arabia

This work examines experimentally the absorption 
characteristics of empty plastic water bottles. It focuses on 
the three common sizes of bottles widely available in the 
Saudi market (1500, 600 and 330 ml). Measurements were 

performed according to ISO 354 and ISO 9613-1 standards 
in the reverberation chamber. Three systematic groups of 
measurements were performed, each of which examined only 
one of the three categories. Each group included four tests with 
a predetermined density (number of bottles per square meter) 
and alignment. The impact of combining the three sizes of 

impact of the bottles’ position and alignment were investigated. 
Results demonstrated that water bottles are not a true Helmholtz 
resonator, as there is more than one resonance frequency for 
each category. Nevertheless, their fundamental frequencies can 
be predicted with a certain degree of accuracy, by applying the 
equation for true Helmholtz resonators. Results showed that 
the absorption is directly proportionate to the density and the 
bottle volume. Using either medium or small water bottles alone 
does not yield a remarkable absorption, unlike large or mixed 
bottles, which give the best results. Sand has almost no effect 
on the absorption of sound. Finally, results demonstrate that a 
remarkably higher level of absorption is achieved in the mid- and 
high-frequency ranges by placing the 1500-ml bottles onto the 

measures of absorption are not too high, results of the combined 
volumes seem promising. Further investigation to improve this 
absorption is required.

Noise Reduction Based on Training Intervention and 
Using Visual Signs in Neonatal Intensive Care Units 
(NICUs)

Gholamreza Faal1, Afsaneh Davoudi2, Fatemeh Taheri2, Vahideh 

Adolhasannejad3 

1. Department of Pediatrics, Faculty of Medicine, Birjand University 

of Medical Sciences, Birjand, Iran

2. Birjand University of Medical Sciences, Birjand, Iran

3. Social Determinants of Health Research Center, Faculty of 

Health, Department of Occupational Health Engineering, Birjand 

University of Medical Sciences, Birjand, Iran

Noise may cause hearing damage and delayed growth 
and development in newborns in neonatal intensive care units. 
Hence, it is necessary to reduce noise in these environments. 
Training and use of visual signs have been investigated as the 
interventional strategies with the aim of reducing noise level 
and exposure in neonatal intensive care units. This quasi-
experimental study (before and after design) was conducted 
in the NICU of Birjand University of Medical Sciences Hospital 
(BUMSH NICU). According to ISO9612 standard, equivalent and 
maximum noise level in the NICU was measured by a calibrated 

different shifts. Subsequently, the training and visual signs 

and maximum noise level were calculated between 43.5–69.2 
and 55.3–79.2 dBA, respectively, which is above the standards 
recommended by the American Academy of Pediatrics (AAP). 
Staff conversation, equipment and alarms were among the 
main sources of noise pollution. The equivalent noise level 
showed meaningful reduction before and after the interventions 
(personnel training and visual signs usage) at night. Noise in our 
NICU was greater than the recommended sound levels of 45 
dBA. However, training and visual signs interventions seemed 
effective in reducing noise levels, particularly during the night 

future research is recommended to determine personality traits 
in healthcare professionals and promote a culture of silence.
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AAS News

From the General Secretary

2020 is turning out to be a more challenging year than anyone 
could have ever anticipated.  Whilst we all weather the storm in 
differing ways the AAS stands firm and remains committed to 
assisting acousticians as it has consistently since 1964.

Member numbers have increased and at the time of writing 
this the AAS currently has 734 members.  This shows a steady 
increase in membership and reinforces that the AAS is here to 
stay despite current economic sentiment.

Conference proceedings and AAS archival documentation 
has been successfully digitised.  All available conference 
proceedings can be found under the ‘Publications’ menu on the 
new AAS website at www.acoustics.org.au  It is only because 
of the generosity of members that this has been possible with 
copies of conference proceedings being sent to the AAS office 
from all over the world to complete the AAS resource library and 
secure this font of knowledge for members and generations to 
come.

Members have embraced the new website and are enjoying the 
increased functionality.  The initial teething period was tolerated 
well by all involved and the bulk of feedback from members 
is very positive. It is anticipated that over the next year there 
will still be some bugs to work out of the system and your 
patience is requested whilst we navigate our way through this.  
A Frequently Asked Questions page has been installed under 
the ‘Membership’ menu and is available after logging in.  This 
page can assist members with answers to the most commonly 
asked questions so far and will be added to over time.

Members are encouraged to list themselves in the publicly 
available ‘Find a Member’ section so that prospective clients 
can find suitably qualified acousticians and so that regulatory 
authorities can confirm AAS membership easily.  If you are not 
listed, please visit the ‘My preferences’ tab on your profile page 
and select your ‘Listing preferences’.

Online tech talks have been well frequented with members 
and non-members from all over the world joining in on the 
presentations.  The AAS is hoping to recommence physical 
technical meetings in the near future.  Keep an eye out for 
more information on this topic via the website as COVID 19 
restrictions are relaxed.

The Federal Council meeting scheduled for July will see a range 
of topics tabled and discussed.  The AAS has consulted legal 
counsel and it has been indicated that some changes need to be 
made to the association structure to comply with modern times 
and provide required flexibility moving forward.  Reviewing 
procedures and operations regularly is an essential component 
of good governance and allows the Federal Council to ensure 
that members’ needs, and the Society’s legal requirements, 
are met properly.  Members will be kept up to date with any 
proposed changes and consulted accordingly.

Submissions for Research and Education Grants are closing on 
July 31st.  The AAS continues to support research in acoustics 

regardless of the global uncertainty with individual grants of 
up to $50,000 a year available to successful applicants.  As 
a learned association, continual research and development 
is essential and allows AAS members to stay current and 
informed.

Finally, I wish all AAS members the very best in these unusual 
times.  Stay safe, stay healthy and enjoy your time at home.

Julie Sobolewski

QLD Division

QLD division activities have been restricted due to COVID-19.  
We are hoping to resume activities when restrictions have 
been lifted.

Richard Devereux

NSW Division

Even with the restrictions in place, the NSW Division was 
able to a hold a technical talk via Zoom in May, which was a 
presentation by Matthew Ottley from Marshall Day Acoustics on 
the "Acoustic design of the Sydney Coliseum Theatre".

The presentation went through the acoustic design challenges 
for the Sydney Coliseum Theatre at West HQ, which is a 2,000 
seat performing arts venue in Western Sydney. Matthew went 
through various stages of the project and the ranges of acoustic 
issues that were faced for a venue that was being designed to 
cater for a large range of performance types.

The presentation was very well attended, with up to 59 people 
in attendance, with attendees from as far away as South Africa 
joining in. It even included a good Q&A session at the end, with 
everyone’s recent experience of using online chats in video 
calls coming in handy. It was also a good trial of the registration 
system for the new website, which worked well for both 
attendees and the organiser. Again, a great thank you goes to 
Mattia Tabacchi for arranging and coordinating the meeting.

Whilst the AAS Joint Meeting with the Acoustical Society of 
New Zealand has been postponed from this November until 
2022, the NSW Division is still moving ahead with hosting the 
Acoustical Society of America in 2021 in Sydney. However, as 
can be expected we are constantly monitoring the situation.

Angus Leslie
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WA Division

Due to the COVID-19 pandemic, the WA Division committee 
held an on-line Zoom meeting in late May in order to discuss 
future events and general committee issues.  It has been 
agreed that this year’s WA Division Seminar/Symposium will 
be held on-line in September/October, with the Annual General 
Meeting to be held on-line on a separate date.  There are plans 
in motion to hold a couple of on-line technical meetings prior 
to the Seminar/Symposium.  WA members will receive e-mail 
notification and log-in details for these on-line events closer to 
the date.

Given that the COVID-19 restrictions in WA have now been 
mostly lifted, it is likely that a social event will be held in the 
coming months to allow members to catch-up in person.  
Further information will be provided in due course.

The WA Division committee looks forward to increasing division 
activity and participation through to the end of 2020.

Benjamin Farrell

Vic Division

Unfortunately, the Victoria Division had to suspend its activities 
due to the pandemic.

We are keeping an eye on the situation and will resume 
activities when the situation improves. In the meantime, please 
all keep safe.

Marc Buret

SA Division

Although the South Australian Division has suspended its 
activities due to the pandemic there are two news items.

The South Australian Environment Protection Authority (EPA) 
is currently undertaking a review of the Environment Protection 
(Noise) Policy 2007. This policy provides the legal framework 
for the assessment of noise issues, including domestic and 
non-domestic noise.

The noise policy discussion paper was released on May 6th, 
2020 for stakeholder engagement and has been prompted by 
the introduction of the Local Nuisance and Litter Control Act 
2016 and the Planning Development and Infrastructure Act 
2016. The introduction of the two Acts has impacted the way 
that noise and land use are managed in South Australia and 
therefore the noise policy is subject to review and changes as 
required to align with the new Acts.  Submission deadline was 1 
July however the paper can be viewed at 

Noise-Policy-Discussion-Paper.pdf 

A refurbishment of the Engineering Acoustics and Vibrations 
Laboratory at the University of Adelaide is underway. The 
laboratory was first built in 1964 and now, more than 50 years 
on, the refurbishment works will provide the University with a 
research and testing facility suitable for the requirements of 
modern testing standards. 

Greg Barry
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pyroteknc.com
Reapor is a sound absorbing panel made from recycled glass granules, 
suitable for a wide range of applications where effective noise reduction 
is required – especially in areas with high humidity or fire concerns. 
Reapor panels are non-combustible and suitable for both indoor and 
outdoor applications.

REAPOR

SUPERIOR 
SOUND ABSORPTION

Features
• Non-combustible
• NRC of 0.95 (50 mm panel)

• Fibre-free
• Rigid and durable
• Non-toxic 

Applications
• Rail and motorway tunnels
• Substations and enclosures
• Exit ways, stairwells and smoking areas
• Cooling towers
• Restaurants and cafés

Reapor is endorsed and tested by leading acoustic consultants and engineers
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Acoustics News

AAAC (The Association for Australasian 
Acoustical Consultants)
In response to the current Covid-19 situation, the Professional 
Education in Acoustics Program is currently offered at a 20 per 
cent discount for each module.

The short course, offered by the University of New South Wales 
with the support of AAAC, is a great way to update your skills 
in these uncertain times and for each module obtain a UNSW 
Short Course certificate and an AAAC Industry Diploma at the 
completion of four modules.

For those who have previously registered but not completed a 
module we encourage you to use any spare time you have to 
improve your qualifications and knowledge at this time.

The Special 2020 registration fees apply to:-

Module 1 General Principles of Acoustics – prerequisite for 
other modules $770+GST

Module 3 Room and Building Acoustics $650+GST

Module 5 Vibration is in the final review stage and will soon be 
available.

For more information on the program see https://aaac.org.au/
Education/ and any questions email education@aaac.org.au.

Diversity in acoustics

As part of our ongoing commitment to encouraging diversity 
in our field, the AAAC will be profiling acoustical consultants 
to showcase role models. If you’d like to be profiled, or know 
someone who is forging new paths in the sector, please email 
jenny@rhetoricpr.com.au or execmember@aaac.org.au.

Guidelines

One aspect of the AAAC’s work is to provide Guidelines for 
government, industry and acoustical consultants indicating 
best practice. Here’s a list of Guidelines which are ready to 
download:
• AAAC Guideline for Apartment and Townhouse Acoustic 

Rating
• AAAC Guideline for Child Care Centre Acoustic Assessment
• AAAC Guideline for Report Writing
• AAAC Guideline for Selection of an Acoustical Consultant

• AAAC Guideline for Commercial Building Acoustics
• AAAC Guideline for Educational Facilities Acoustics
• AAAC Guideline for Health Care Building Acoustics
• AAAC Guideline for Licensed Premises

an update to the Guideline for Child Care Centre Acoustic 
Assessment will be released later this year.

https://aaac.org.au/Guidelines-&-Downloads

Designing workplaces that work

In 2019, the AAAC launched a successful crowdfunding 
campaign 'Designing workplaces that work’ to fund a ground-
breaking research project aimed at transforming the way we 
think about workplace acoustic design in relation to the impact 
on productivity and wellbeing of employees. Initial raw data is 
now being evaluated by Dr Libby Sander and her team at Bond 
University, with outcomes to be presented via a technical paper 
in late 2020.

To download our Guidelines or become a member go to www.
aaac.org.au. To join the conversation and get current industry 
news follow the AAAC LinkedIn Page, which now has nearly 
1,000 followers.

Richard Haydon

International Year Of Sound

The International Year of Sound 2020 (IYS 2020), an activity 
that the ICA has been working on for many years, came into 
existence at the opening in Paris on 31 January 2020.  Soon after 
this opening it became clear that the impact of COVID-19 would 
curtail the outreach events that had been planned throughout the 
year and around the globe.  The logical decision was for the IYS 
will be a two years celebration.   So, the celebration of IYS has 
adapted with the continuation and extension of some of the key 
activities plus the introduction of some new different activities 
that cope with the restrictions that apply around the world.
The website, www.sound2020.org, continues to be fundamental 
to the IYS.  The home page provides the links to the event 
calendar (currently 109), the resources and special projects 
(currently 36), the student competition plus news and reports.  
It not only provides information but also stores reports for the 
future.  On average there are about 4500 unique visitors and 
over 20,000 page views each month, so despite or because of 
COVID-19, the site is a valuable resource.
The opening of the IYS 2020 on the evening of 29 January 2020 
in the Grand Amphitheatre of the Sorbonne was an outstanding 
success. The efforts of Jean Dominique in liaison with the 
Sorbonne was critical to the success of this event.  Representation 
from a range of premier international and national scientific 
organisations, coupled with cultural performances provided a 
worthy event. One photo of historic value is reproduced below 
and shows those who have guided the IYS to fruition over almost 
a decade.
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JOB DONE.

NEED AN EASIER
WAY TO ENSURE
NOISE COMPLIANCE?

For noise measurement surveys, you need a sound level meter
solution that gets your job done faster, easier and problem-free.
The new B&K 2245 gives you absolute confidence and control
through user-friendly mobile apps and functionality tailored for
your task, including customizable checklists, sound isolation
markers, on-site analysis, photo embedding, and more.

B&K 2245 is type approved by PTB.

To simplify your job-to-do, visit www.bksv.com/2245

INTRODUCING A NEW SOUND LEVEL 
METER DESIGNED FOR YOUR JOB.

BN
23

10
-1

1

Brüel & Kjær Australia
Telephone: +61 2 9889 8888 · Fax: +61 9889 8866
Email: auinfo@bksv.com



Acoustics Australia (2020) 48:149-180 161

 

Acoustics Australia  Vol. 48, No. 2, August 2020

International Student 
Competition Sound 
Architecture
In conjunction with the 
International Year of Sound, 
a partner organisation, La 
Semaine du Son, has launched 
a competition for tertiary 

FOR SOUND!”.  The aim of this 
competition is to encourage 
students specializing in space design to collaborate with 
students specializing in sound by developing thoughts on the 
sound design of our living spaces, beyond the question of noise 
control, in order to imagine the soundscapes of to-morrow’s 
public places.  So this competition is open for students 
of architecture, urban planning, landscape, design, art, 
engineering, audio engineering, music, engineering, design,  
etc. 
The atmospheres of public squares, places of living together, 
of gatherings and of popular protest are changing regarding 
their uses. What sounds will they have in 40 years? What forms 
will they take in a world profoundly affected by climate change 
and a growing demand for physical and social interactions, in 
response to the widespread use of connected technologies 
and objects, supposed to better connect us?  Will the squares 
still be places of oral expression, encounter, common desire, 
festive gathering and the intersection of differences?
Submissions due 30 October 2020 and for more information 
on the registration and the prises see https://sound2020.org/
society/student-competition/lsds/

IYS International Student 
Competition 

One major activity of the IYS 
2020 is a student competition 
(sponsored by HEAD-Genuit 
Foundation). The students of 
primary schools are asked to 
produce a drawing inspired by the 
motto of IYS2020 “Importance of 
Sound our World”.  Students of 
high schools are asked to write 
a stanza of 4 verses (lines) in 
mother tongue and/or in English, 
inspired by the melody and the 
refrain of the song “The Sound Of The World” and motto of 
IYS2020 “Importance of Sound for our World”
Submissions are due by end of 2020 so please pass on 
details to any contacts in schools. Full details see the student 
competition menu at www.sound2020.org

From Left: Sergio Luzzi, organiser of the student competition; 
Christian Hugonnet, President LSdS; Michael Vorlander, Past Past 
Past President ICA; Marion Burgess, Past Past President ICA; Michael 
Taroudakis, Past President ICA; Mark Hamilton, President ICA, Jean-
Dominique Polack, Board Member ICA.

We continue to be amazed at the innovation and creativity 
to ensure that the intent of the IYS continues during this 
challenging time.  Just a few show the diversity.  The Wiki for 
Sound initiative continues with online workshops . A linked in 
group was set up for collaboration on monitoring Soundscape 
under COVID-19.  For international Noise Awareness Day a 
global initiative of Hush City Soundwalks was set up. A week 
in mid June has been defined as BioAcustiamo Week, a citizen 
science project to capture and archive a diverse range of sound 
the files.  Helping the River Sing is a contribution from Australia 
to help re-frame the discussion about the health of a waterway 
using sound.  A virtual immersive audio concert Recreating 

‘La Vierge’. The Acoustical Society of America has continued 
with its diverse program developing education material and 
promoting the IYS 2020 through its publications.
So, check out the IYS website and see the wealth of resources 
available. www.sound2020.org

Impact of unilateral hearing loss in adult life

The National Acoustic Laboratories is committed the finding 
ways to improve hearing health and transform the lives of 
people with hearing difficulties.  They use a “design thinking “ 
approach in their research and have recently conducted a study 
looking at Unilateral hearing Loss (UHL).  UHL refers to the 
condition of having ‘normal’ hearing in one ear and a hearing 
loss in the other.  People with UHL face many challenges 
including listening in noise and localising sound, Listening 
Fatigue, Emotional Impacts, and Social & Behavioural impacts.  
The take away message from the study was there needs to be 
improved awareness of UHL and greater understanding of its 
impacts.The NAL are following up this initial study with further 
research, and a calling for research participants.

http://hearinghub.edu.au/about-us/news/the-impact-of-
unilateral-hearing-loss-on-adult-life/
Check this link to  get involved in NAL’s research,:- https://
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On contemplating this 
event Howard joins other 
acousticians who achieved 
100 years, including Leo 
Beranek and Per Brüel, and 
can look back on a host 
of achievements over his 
life.  Howard and his wife 
Margaret are still active 
and living in their suburban 
home.  Their daughter 
Christine and her husband 
are living nearby to provide 
assistance when required.

Howard was born in Leicester, England on 2 September 1920 
and came to Australia with his parents in 1921.  He attended 
Perth Modern School then the University of WA where he 
completed an honours degree in physics.  At the time of WWII 
science graduates were discouraged from active military duty 
so Howard was persuaded to apply for a position at the National 
Standards Laboratory within the CSIRO in Sydney doing optical 
testing of components for military telescopes, rangefinders, etc.  
Later his responsibilities expanded to include photometry and 
colorimetry – a new branch of physical optics. Howard was 
given permission to include some of this work in a MSc thesis 
submitted to the University of WA in 1945. 

Following the end of WWII, Howard took a position at Sydney 
Technical College as a lecturer and research officer.   He was 
then transferred as a senior lecturer in the School of Physics 
at the newly formed University of NSW at Kensington where 

Celebrating 100 Years
his initial research was in studying the way high frequency 
sound waves were absorbed by crystalline solids.  Fortunately, 
he was also able to do some research projects directed at 
organ problems and was able to use university equipment.  Of 
course, the University was happy to accept their share of any 
praise arising from publications out of this work.  These projects 
included research into organ action in collaboration with fellow 
lecturer Roy Caddy in which they verified the advantages of 
mechanical over electrical organ action.

a PhD.  At the time it was not possible to do this in Australia, 
so this led to research at the Imperial College, London and the 
Department of Physics at the University of Technology in Delft, 
Holland.  The thesis, “Studies of the dynamic elastic behaviour 
of bounded solids by their response to mechanical impulses”, 
was submitted to UNSW in 1962 and PhD granted in 1963. 
Further study leaves were:  1969 ISVR (Institute of Sound and 
Vibration Research) Southampton, 1974 ISVR Southampton, 
1979 Royal Institute of Technology, Stockholm.

Howard was also able to follow his great love of music, and 
in particular organ music, by spending many hours practicing 
on the organ in the Great Hall at Sydney University.  He was 
soon invited to give recitals at various organs around Sydney 
most of which were broadcast on the ABC for the program 
‘Young Australia’ and later ‘Organists of Australia’.  Noting the 
“woolly” sound of these broadcasts, he began his first “acoustic” 
experiments with the microphone locations in the Great Hall.

Howard was very active in the organ music community and a 
founder of the Sydney Organ Society and later of the Organ 
Institute.  He was also an activist for a modern first-class organ 
during the time of the building of the Sydney Opera House.  
Technical architect plans were vague regarding the organ, but 
local organists led by Howard had meetings with everyone up 
to the level of Minister to discuss a suitable organ and were 
eventually successful.  Not only does the Sydney Opera 
House have a magnificent mechanical pipe organ designed by 
Ronald Sharp but according to Wikipedia “is the world’s largest 
mechanical tracker-action pipe organ”.

On 2 September 2020 Howard Pollard, acoustician and musician, turns 100 years. 
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Even after his “official” retirement from his position as Professor 

that culminated in a system for measuring timbre taking into 
account the way our brains process music. Howard also used 
the facilities at AINSE (Australian Institute of Nuclear Science 
and Engineering) at Lucas Heights for further research and 
assistance with postgraduate students from the University who 
were completing their PhD.

In addition to the scientific publications, Howard also published 
a number of books including Sound Waves in Solids - 1977, 
Acoustics Applied to Music - 1999, Orchestral and Keyboard 
Instruments - 2003.

While Howard has been a member of the Australian Acoustical 
Society since its inception in 1961, it was his work as Editor of 

that the AAS is incredibly grateful for. The journal commenced 
life as the modest Bulletin of the Australian Acoustical Society in 
1972 with an editorial team from NSW and a dusty brown cover.  

changed to a red cover.  Following much discussion about 
the functions of a scientific society journal, Howard accepted 
the task as Editor with a swag of suggestions for both inside 
and outside features.  Volume 10 was introduced with a cream 
cover, with assistance from an outside designer, interesting font 
for heading  and an appropriate image on each cover.  Three 
years later he was instrumental in changing the title to Acoustics 
Australia, to better reflect the status as a journal.  

As the reputation of the journal increased, the number of the 
scientific manuscripts increased slowly but it still retained, as 
it has done until today, the combination of articles and news 
information on the AAS.  The last issue with Howard as the chief 
editor was Volume 21, no 1, in 1993 by which time the masthead 
font and the cover layout had been further modernised. 

It is worth reminding younger AAS members that the production 

the only contact with the editor was by hard copy post or phone.  

was not until a year after his time (i.e. 1994) that there was the 
possibility of receiving documents by email. So during the tenure 
of Howard there were only hard copy documents received by 
post and the printed version was produced using traditional 
printing methods with lead type.  Many hours were spent 
discussing the content and draft paper copy for which Howard 
did the text check and I did the cut and paste adjustments to 
the layout.  We had to think about filling the pages and which of 
the multi-page layout provided by the printer would actually be 
the following page and then where to place the advertisements.  
Howard engaged Leigh Wallbank (who is still a valued member 
of the production team) to assist with the advertising and the 
distribution arrangements.

So the Acoustical Society is sincerely grateful to Howard for his 
substantial contribution to the Society and wishes him a very 
enjoyable celebration of 100 years.

Transition of the journal cover artwork over the term of Howard Pollard as Chief Editor

Marion Burgess with assistance from Christine Morgan
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ABSTRACT

in Australia: The Noise Abatement League from Melbourne 
and the Noise Abatement Society from Sydney, both founded 

time of the activities of these groups, and it is possible to piece 
together a short history which highlights the importance of these 
actions and that urban noise is not just a modern problem. In 
Melbourne, the well-known Physicist Thomas Howell Laby 

one and a half years before similar actions in New York City. 
The Sydney group is an interesting case, because among its 
presidents was Major of the city and another became Minister 
of Health. In February 1935, a Noise Abatement Society was 
created in Auckland, New Zealand. It focused for a few years on 
car, bus and motorcycle noise. Finally, like a Möbius strip, one 
historical fact connects the year 1935 with 2020. This article is 
a contribution to the Australian Acoustical Society, showing the 
pioneering actions against excessive noise in Australasia.

INTRODUCTION

This article has been written by an acoustician from Argentina, 
who dedicates part of his free time to investigating the history 
of acoustics and researching the History of Science and 
Philosophy of Technology. Some time ago, he found information 
about an anti-noise society in the city of Sydney which had 

at home due to CODID-19 pandemic, the author has had plenty 
of time to search the Internet and to dig deeply through the 
information, in order to cross reference and corroborate data.

The history of Australasia’s noise abatement groups is kind of a 
big puzzle, but it is possible to borrow some pieces from other 
sources (also puzzles), in order to complete their histories.

This article is a summary based only on information which is 
accessible freely via the Internet from Argentina (principally 

well known that web search-engines do not show all available 
materials so this article cannot cover all details of the historic 
actions now individual or isolated facts on acoustics.

Note: Due to each reference weblink being very long, the name 
of the newspaper and the date are identified in the text, so in 
order to access any article, please use Trove's search engine 
[1] or the National Library of New Zealand [2].

MELBOURNE NOISE ABATEMENT LEAGUE

The Sydney Morning Herald
published a letter to the Editor by G. D. Meudell. He started 
with this paragraph, “Noise is a nerve poison, unhealthy, 
unpleasant, and irritating. There is no need for excessive noise, 

which is made by the minority to the hurt and harm of every 
one of the majority of the community;” which was a call to form 
an anti-noise society. Among a long list of noise problems he 

 “Every 
school teacher should give daily lessons about and against 
noise.”
The Riverine Herald
advertisement
“To suppress noises - League of silence to be formed - 
Melbourne, Wednesday. A meeting of people, who believe 
that there is a great deal of unnecessary and objectionable 
noise in Victoria, was held yesterday afternoon at Mr. G. D. 
Meudell´s office, 135 William Street. Melbourne.” So the date of 
the beginning Melbourne’s Noise Abatement League (MNAL) 

“a 
passionate nationalist, inventor of the slogan 'Australia for 
the Australians'; he had a mania for establishing leagues and 
associations” [3].

commentary about MNAL, and wrote the following: “Meudell has 
received numerous letters from working women who complain 
that their sleep and that of their children is continuously broken 
at night by the hooting and roaring of motor cycles and motor 
cars;” it is outstanding the relevance to women’s actions, taking 
into account the year of publication. 

Figure 1. Objects of Melbourne Noise abatement league,  
March 1928.

Forum Articles

Noise abatement actions in australasia - 1920s and 30s
Walter A. Montano1

1ARQUICUST, Gualeguaychu, Argentina, wmontano@arquicust.com - orcid.org/0000-0002-0059-5257
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Hospital. The MNAL sent letters of complaint to the Tram’s 
administration, also asking for several technical actions to 
the City Council in order to eliminate “trams blowing at down”, 
speed reduction, etc. Motor-cycles noise was a big concern 

although the Motor-car Act insists on silencers being affixed to 
all motor-cars, the provision “is a dead letter,” and the Police 
need to prosecute the offenders.

It’s a long way to the top The author is a big fan of AC/DC 
rock band, and he realized that the video of its famous song 
“It´s a long way to the top (if you wanna rock ‘n’ roll)” was filmed 
on Swanston Street, near to St Paul’s Cathedral. Why is this 

noisy, and the Melbourne Herald asked Prof. T. H. Laby for a 
noise measurement at Cathedral Corner and the apparatus 
was erected at the top of the cathedral steps.

Laby’s noise measurements campaign at in Melbourne 
May 1928. It is intriguing that no information about this noise 
measurement is available in the articles featuring Laby. 
However, because of the MNAL actions, the Melbourne Herald 
paid Laby to conduct a noise measurement campaign, and 
according to several articles, he and his team at the Natural 
Physical Laboratory at Melbourne University devised the 
instrumentation. For the author is a mystery the fact that there 
is no data about sound waves research on Laby’s references, 
but that there are some clues: Laby had strong contact with 
Dr. G.W. C. Kaye, who was involved in noise investigations in 
London, Kaye was the Chairman for the first International Sub-
Commission on Noise and Housing in 1937 at the International 
Health Organization of the League of Nations (prior to WHO 

noise measurements.

Laby and colleagues record the street noise on a gramophone 
which was then broadcast by 3LO radio station.  They also 
published sound levels diagrams and charts, etc. More detail 
the noise measurements of Laby will be in a following article.

Figure 3. Consequences of exposition to noise.

The end of MNAL. The 1930s depression  may have limited 

there are scarce records about its activities. The last mention 
of the MNAL was found in the Bay of Plenty Times on Tuesday 
4 April 1939 “The crusading body was short-lived, but before 
it lapsed, its members infected several scientists and medical 
men with their enthusiasm.”

The 22nd ANZAAS Scientific congress

The 22nd meeting of the Australian and New Zealand 
Association for the Advancement of Science was held in 
Melbourne from January 16 to 23 1935, and during a Physics 
session some papers on acoustics issues were presented. 

The most commented in the newspapers was by Mr. R. O. 
Cherry who talked about the noise from trams and showed 
measurements and charts. Richard Ormond Cherry (1903-
1996) was a Physics lecturer at Melbourne University who 
worked with Laby.

Unfortunately, there is not much information about the board. 
The most important person was the Chairman Dr. William G. 
Ostermeyer (who lived to 1959) and became a MNAL’s President 

associated with the League. Dr. Dale was a City Health Officer 
and took some actions against tram noise in the late 30’s.

Educational civil actions The MNAL did many 
campaigns which were highlighted in newspapers, and at 
least 174 articles exist about them. The most important 
is one published in Geelong Advertiser on Friday 7 

 

Figure 2. Article about noise problems for school teachers.

“The League has suggested that the head teachers of schools 
might occasionally address the pupils on the subject of the 
influence of noise on health.” This proposal was so modern in 

and they proposed including it in the children´s educational 
programs.

Melbourne’s Health week in 1928.
Health week took place at the Melbourne Town Hall. Among 
different specialities, the MNAL presented one special oriented 
to children, which was a series of short talks on The world’s 
campaign against noise. This is remarkable because it was 
arranged by the City Council in conjunction with the parents’ 
associations of the schools and the participations were 
broadcast over radio.

Director of Education 
and past president of the Australian Council of Educational 
Research, talked about “Noise and education.” The Melbourne 

“Trams' 
noise affects schoolwork,” spoke the oral teaching in front rooms 
being suspended while trams pass and the teachers’ nerves 
suffering from the strain along with the children’s schoolwork.

Tram noise, motor-car noise, etc. The MNAL had an endless 
list of noise problems: keeping dogs and fowls near dwelling-
places, suppression of unnecessary noise made by newspaper 
vendors, tooting and hooking of cars, piano practice at night, 
[tram] breaks din, etc. The board of management of the 
Melbourne Hospital expressed its approval of the League´s 
objectives, and the Metropolitan Tramways Board stated its 
willingness to assist the Hospital about tram noise near the 
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of the Australian Acoustical Society, presented a paper about 
Architectural acoustics, and it is amazing how advanced were 
his concepts about control noise in buildings. At the moment 
there is no evidence about if Taylor was a collaborator to 
MNAL, but by the counterfactual it is possible that they could 

about city’s noise and mental/medical problems due to noise, 
was in the Melbourne Herald on August 31 1932, and he was 

could have contacts with both Societies. Another fact is Cherry 

there are high probabilities that Taylor had knowledge on the 
works of MNAL and SNAS. Taylor was an ASA Member since 
1931 [10], so he was aware on how important is to be part of 
a scientific Congress, perhaps for this reason Taylor presented 
his Paper Architectural acoustics.

Detail on this Congress is not part of the present article, but 
there exists a hardcopy of the Report in the National Libraries.

Noise’s Möbius strip. One historical fact connecting the 
years 1935 and 2020 in that order to have an idea of the real 
noise level from trams, Cherry conducted his noise monitoring 
campaign during a strike of the tram worker´s union, in order to 
get a quiet measurement environment. Nowadays because of 
COVID-19 social confinement, acousticians around the world 
continue to measure noise to obtain the real background levels 

The Sydney Noise Abatement Society

an article announcing the formation of the Sydney’s Noise 
Abatement Society (SNAS).

There are hundreds of articles and mentions about the meetings 
and actions of this anti-noise group which one can find using 

perhaps this is a consequence of the people who belonged to 
the SNAS being politicians or important citizen. One can find 
mentions about its existences until Ernest Samuel Marks died 
in 1947. The following is a summary of their activities, and a 
brief description of the people who have participated in SNAS.

Figure 4. Evening News, Thursday 29 March 1928.

Participants during the inaugural meeting presented their awful 

"Seven men 
and one woman find the noise of Sydney intolerable. Last night 
they unfolded poignant dramas of city and suburban life, and 
formed the Noise Abatement Society, in the solemn silence of 
the Royal Society's rooms." Barking dogs, fowls, fish-vendors, 
milkmen, trams, motor-car, roosters, newsboys, yodelling cats, 
etc., were some of their noise complaints.

Among the doctors who supported this Society, the one who 
stood out the most was Dr. Donald Fraser, a well-known 
psychiatrist who held many meetings about the neurasthenia 
and mental illness produced by noise.

The SNAS board through the years
1936), a prominent businessman, was its first president. 

1952) was producer and theater businessman. Ernest Samuel 

Sydney Municipal Council for Gipps Ward in 1930, also was 
president of this Society.

One curious fact is that some of their meetings were held at 
the Accountants Council Hall, and one of SNAS member. “R. 
R. Allison” was an accountant.). It appears he was a prominent 
citizen, and features throughout the term of the SNAS. R. R. 
Allison also figures as President of the orchestra concert 
committee and Director of Sound Recording Studios Pty. (160 
Castlereagh Street, Sydney.) It is still a mystery to be solved 
if his real name were “Robert Richardson.” Another prominent 
member of SNAS and accountant was E. W. Coombes.

Noise Abatement Society of New South Wales. The Sydney 

of SNAS were incorporated to a new Health Society of NSW. 
After 1930 they appear in the news as the Noise Abatement 
Society of New South Wales but also as SNAS.

Sydney’s Health week in 1934. On Tuesday 23 October 1934 
a “big conference” (as newspapers mention it) organized by 
SNAS was held at Horden Brothers in Sydney, with this Arthur 
Pixley’s opening resolution: "To obtain adequate legal control of 
noise by legislation, especially urging that such, between 11 p.m. 
and 6 a.m. capable of being prevented or mitigated, and which 
is dangerous and injurious to health, should be considered a 
nuisance within the meaning of the public health act." There 
are dozens of comments and reviews of this conference in 

Street, is a “Hell’s mile,” and Sydney as the second noisy city 
in the world.

SNAS proposed also having Zones of silence in the city, because 
a novel emerging source of noise was introduced: loud radios. 
A special program was broadcast in order to have the stations’ 
cooperation in a campaign, requesting that listeners be asked 
to ‘tone their sets down’ (called noise etiquette, like NYC radio 
campaign in 1930). Dr. Donald Fraser stated that the incidence 
of psycho-neurosis was largely due to increasing noise.

Among other speakers at the conference were: Miss Portia 

and Mr Fiks of the Chamber of Manufacturers who spoke about 
insulation materials. This Health Week had a great impact, and 
newspapers from other cities commented on it.
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Noise and Nuisance Abatement Society. On March 1937 Dr. 
George Stanley Thompson announced the creation of a new 

started this novel society. There is much information in the 
newspapers during 1937 of his effort to have a Noise Nuisance 
Act in NSW. Ironically, the media and people from SNAS called 
them the NANAS. The Government declined to vote Legislation 
and there are no notes about this Group after 1937. The last 
appearance of Thompson is in 1953, as a doctor at Rose Bay 
Hospital and complaining about the noise of flying-boats which 
departed from a nearby base.

Hells Bells. One of the ongoing complaints was the noise of 
bells. While bells were part of the SNAS list, they did not take 
action against them. 

Figure 5. New Zealand Herald, 3 November 1936.

Figure 6. Daily Telegraph Tuesday 9 April 1940.

Some of SNAS actions. During its 20 years the SNAS took 
many actions. Once they suggested opening up investigations 
by means of gramophone recording to see what street noises 
could be stopped. For many years, a representative of SNAS 
participated in the Town Planning Association. In order to 
eliminate the tooting and honking, they proposed to paint white 
lines at street interjections for cars to stop. Over the years 
they sent deputations to Government to present projects for 
formulating legislation on noise.

The Sydney Harbour Bridge noise. This Bridge was opening 
on 19 March 1932, but people had been worried about the 
construction noise back in 1926.

Figure 7. Press, Thursday 29 July 1926.

Once the bridge was opened, the Poverty Bay Herald in New 
Zealand published on Thursday 7 April 1932 “March 29. Noisy 
Sydney Bridge. A new terror has come into the life of the NAS 
... The new noise is the road of the harbor bridge ... The boom 
of the bridge is heard in the far distant suburbs." The noise from 
the traffic on the Bridge is still a cause of nuisance!

From 1936, new noise sources in the SNAS list included wireless 

the use of loudspeakers would be common. On Thursday 
15 March 1937, the Waikato Independent, in New Zealand 
published an alarmist comment: “Danger of radio insanity. Many 
suicides in Sydney. So great the loud-radio nuisance become 
that mental institutions have special wards for the treatment of 
‘radio-neurasthenics’… The president of NANAS said that while 
this intolerable nuisance took serious toll of nervous resistant, 
provoked retaliation, and frayed tempers.” (Sic)

War on loudspeaker used by politicians During the Federal 
election campaign of 1937, there are many reports on the 
nuisance produced by loudspeakers used by politicians.

Figure 8. The Sun, Monday 9 August 1937.

The end of the Society The West Australian from Perth on 
Friday 9 May 1952 published in its column: “The passing show. 
Interstate ‘lost causes’ includes the N.S.W. Noise Abatement 
Society.”
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The Auckland’s Noise Abatement Society

The New Zealand Herald (and other newspapers) published an 
announcement on Thursday 9 February 1935 of the formation 
of Auckland’s Noise abatement society (ANAS). 

It's astonishing how progressive people were that year: on 
Thursday 14 February 1935 the New Zealand Herald published 
“The active interest which is at last being shown is indeed 
gratifying, but I would like to express regret that apparently 
women are not participating in this vital matter. I would like to 
suggest that we women should do all that we can individually…” 

politician, as part of National Women Council has participated 
together with ANAS in actions on “reducing the amount of 
unnecessary noise considering it to have a detrimental effect 
on the health of city’s citizens, especially during the night.”

The drive against din. Electors' opportunity in 1935 
election. The ANAS sent a manifesto to all candidates in May 
1935, and a lot of them answered back a desire to support 
the movement. On Monday 6 May 1935, the Auckland Star 
published a list of names: "In response to our representations 
the following Candidates have given a written undertaking to 
actively support a policy of CONTROL OF NEEDLESS NOISE 
as outlined in our published circular." Arthur John Stallworthy 

noise bill, but he placed in third position.

Some ANAS actions. In September 1935, they held a 

noise league in London. As a Physician, he talked of several 
diseases and discussed the noise problem from the medical 
aspect, according to the West Australian on Saturday 7 
September 1935. Also they broadcast radio programs on their 
activities. They planned a campaign to ban the night noises 

and trams to be eliminated and among other annoyances 

the man who delivers the milk must wear rubber boots (they 

must be turned down so as not to disturb next-door neighbours.

Buenos Aires-Auckland 1937 connection A really curious 

January 1937 about a doctor, who lived in Buenos Aires and 
moved to New Zealand who complained about Auckland as 
a noisy city. It is interesting because he commented on the 
anti-noise measures that were in Buenos Aires which had 
voted for an “Ordinance on suppressing annoying noises” in 
December 1933.

The end of ANAS. After presenting several petitions asking for 
anti-noise laws without any success, there is no mention in the 
newspapers after 1937.

Figure 9. Poverty Bay Herald, 9 February 1935

“The Next Generation” of noise abatement actions in 
Australasia 1960s and 70s
Following is a brief summary of “The next generation” of anti-
noise groups in Australasia.

Melbourne “the first” Noise abatement Society In 1961, 

Abatement Society that, according to himself, was “the first” in 

he had to have known of the Noise Abatement League from 
those early years. Luth’s activities are mentioned in several 
newspapers and he conducted a noise measurement campaign 
with the Commonwealth Acoustic Laboratories in 1969. Luth’s 
society existed until his death.

Wellington Noise abatement society. From 1962 to 1973 
in Wellington there existed a “Noise Abatement Society.” 
There are more than 20 manuscript records in the National 
Library in Wellington recording its activities [4]. Among other 
actions, they undertook an interesting noise campaign inside 
Faulkner Hospital [5]. The Society was incorporated with the 
objective of encouraging similar groups throughout the country 
and eventually to have legislation enacted so that individuals 
might be protected without having to initiate expensive legal 
proceedings [4]. The society wound up in 1973 and its assets 
were handed to the Action for Environment Group [6].

Wanganui Noise abatement Society From 1964 to 1975 the 
Wanganui Noise Abatement Society Inc. existed. There is not 
much information about them, just two mentions: (a) In 1971 at 
the Office of Minister of Health, a special board was organized 
to discuss many things concerning noise. Among persons who 
made oral or written submissions, either individually or on behalf 
of organisations, was G. Thurlow [7] (b) During a March 1973 
Parliament debate about a Neighbourhood Noise Control Bill, 
Hon. R. J. Tizard Minister of Health pointed out “Only a week 
ago in Wanganui I was approached by representatives of the 
local noise abatement society, and we had a serious discussion 

Sydney anti-noise body plan According to an article published 
in the Canberra Times on Friday 6 July 1973Sir George Clifton 

to create a society in Sydney. “A group of doctors, academics, 
lawyers and businessmen is to form Australia's first noise-
abatement society which will be modelled on a similar body in 
Britain.” The other isolated info is in the Queensland Parliament 
transcription of Tuesday, 21 August 1973: “I would award the 
highest priority to legislation for the control of noise, which 
is certainly one form of environmental pollution. It has been 
tackled in other countries and it must ultimately be recognised 
and controlled in this country. A person who is emerging as an 
authority in this field is Sir George Halliday, one of Australia's 
best known ear, nose and throat surgeons, who founded the 
Noise Abatement Society of Australia” [9].

Conclusions

the author just commented what is available in Argentina 
using freely available material on the Internet. While there is 
evidence in newspapers, it is curious and intriguing that there 
is no information in the obituaries’ of the famous people who 
participated in those anti-noise Groups. Another interesting fact 
is that the creation dates of MNAL and SNAS are very close 
there is only one example of their cooperation. 
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There is just one note in the Mirror (from Perth) in June of 
"Melbourne to-day. The executive committee of the Noise 

Abatement League announced that a Noise Abatement Society 
had been formed in Sydney.”

There are many dispersed articles in Australasian newspapers 
with notes about noise complaints, for instance, there was the 
report of the “Deaf age coming” in the Adelaide Mail on Saturday 

The author hopes that this article will be of historical interest 
and will encourage more discussion on the historic approach to 
noise abatement by acousticians in Australia and New Zealand.

Acknowledgements

The author wants to thank and acknowledge Marion Burgess 
for encouraging and for inviting him to write this article, and 

especially to Mary Gretchen Lorio for her patience in editing.

References (All available on-line)

1. https://trove.nla.gov.au/newspaper/.

2. https://paperspast.natlib.govt.nz/newspapers

3. Meudell, George Dick (1860–
1936).

4. National Library (2020) Wellington Noise Abatement 
Society. National Library Wellington

5. Marcus, Cara (2015). The Hospital on the Hill: A History of 
Faulkner Hospital. Library Services Brigham and Women’s 
Faulkner Hospital.

6. Authority (1973) Advertisements. The New Zealand 
Gazette.

7. [7] N. Z. Board (1974). Noise. Ministry of Health.

House of Representatives (1974). Parliamentary debates 
(page 444). General assembly of New Zealand.

9. Queensland Parliament Debate (1973). Mr. W. D. H. Ewitt 

10. Various authors, History of the Australian Acoustical 
Society

The Sun, Thursday 20 February 1930 (Photo)

The Sunday Mail, Sunday 10 January 1937



170 Acoustics Australia (2020) 48:149-180

 

Acoustics Australia  Vol. 48, No. 2, August 2020

An example approach to consider low frequency noise 
in the context of the NSW noise policy for industry.

1.0 Background

The NSW Environment Protection Authority has prepared the 
following case study to provide an example of an assessment 
approach for the assessment of low frequency noise in the 
context of the Noise Policy for Industry.

2.0 The role of the Noise Policy for Industry

The Noise Policy for Industry (NPfI) [1] sets out the requirements 
of the NSW Environment Protection Authority (EPA) for the 
assessment and management of noise from industry in NSW. It 
aims to ensure that noise is kept to acceptable levels in balance 
with the social and economic value of industry in NSW.

The purpose of the NPfI is to ensure noise impacts associated 
with particular industrial developments are evaluated and 
managed in a consistent and transparent manner. It provides 
noise levels for assessing the potential impact of noise from 
industry and includes a framework for considering feasible 
and reasonable noise mitigation measures. The NPfI also 
provides a procedure for the development of appropriate and 
achievable statutory noise limits and operational requirements 
for development consents and environment protection licences.

Where the proposed development is expected to produce 
annoying noise characteristics, the NPfI requires that 
adjustments are to be applied to the predicted or measured 
noise levels, to account for the increased annoyance associated 
with certain noise characteristics. These potentially annoying 
characteristics include low frequency noise.  

3.0 Fact Sheet C – Low frequency noise 
assessment requirements

The NPfI requires low frequency noise (LFN) to be assessed 
against the requirements of Fact Sheet C. Where LFN is, or 
is likely to occur, and it cannot be mitigated to within NPfI LFN 
trigger levels (in Table C2 reproduced below), a modifying 
factor correction must be applied to the measured or predicted 
noise levels at the noise-sensitive receiver locations. This is 
then compared to the project noise trigger levels which are the 
benchmark levels against which potential noise impacts from 
industrial developments are assessed and managed. 

Fact Sheet C sets out the following steps to determine the 
presence of excessive LFN:
1. a ‘screening’ test to identify the potential for LFN by 

assessing whether there is a difference of 15 dB or more 

this is the case, 
2. a detailed evaluation of the one-third octave frequencies 

between 10Hz to 160Hz in Table C2 of Fact Sheet C.

Table C2: One-third octave low-frequency noise thresholds. 

Hz/dB(Z) One-third octave Lzeq,15min threshold level

Frequency (Hz) 10 12.5 16 20 25 31.5 40 50 63 100 125 160

dB(Z) 92 77 69 61 54 50 50 46 44

Where any of the one-third octave noise levels in Table C2 are 
exceeded by up to and including 5 dB and cannot be mitigated 
to within NPfI LFN trigger levels, a 2 dB(A) positive adjustment 
to measured/predicted A-weighted levels applies for the evening/
night period.

Where any of the one-third octave noise levels in Table C2 are 
exceeded by more than 5 dB and cannot be mitigated to within 
NPfI trigger levels, a 5 dB(A) positive adjustment to measured/
predicted A-weighted levels applies for the evening/night period 
and a 2 dB(A) positive adjustment applies for the daytime 
period.

4.0 Practical issues applying Fact Sheet C
The EPA is aware of challenges in carrying out a detailed 
evaluation of the one-third octave frequencies between 10 and 
63 Hz in noise predictions. This is due to: 

1. limitations in commercially available software which 
(generally) can only perform calculations down to and 
including 63 Hz, for example ISO 9613 [2] and CONCAWE 
[3] algorithms commonly used in noise modelling 

2. lack of published sound power level data for plant and 
equipment to permit assessments down to and including 
10Hz.

To overcome these challenges, alternative approaches are 
needed to fully apply the LFN assessment requirements set out 
in Fact Sheet C of the NPfI. 

5.0 Case Study - a best practice approach to 
applying the NPfI LFN assessment requirements 

The following case study illustrates an approach for undertaking 
LFN assessments that meets the requirements of Fact Sheet C 
of the NPfI.

Situation: A major extractive industry is proposed to operate 
24 hours per day and seven days per week in a quiet rural 
location with residential receivers in the vicinity which could be 
impacted by noise. An acoustic consultant prepared a noise 
impact assessment for inclusion in an Environmental Impact 
Statement to support the project application and considered the 
potential for low frequency noise in accordance with Fact Sheet 
C of the NPfI as follows.

Gordon Downey 
NSW Environment Protection Authority, Parramatta, Australia, Gordon.Downey@epa.nsw.gov.au



Acoustics Australia (2020) 48:149-180 171

 

Acoustics Australia  Vol. 48, No. 2, August 2020

Figure 1: Example of predicted and adjusted measured levels at a receiver location

Low frequency noise assessment methodology: The 
consultant recognised the limitations in their in-house noise 
calculation software and the absence of reliable published 
sound power level data for plant and equipment associated 
with the development that would allow low frequency noise 
associated with the project to be assessed in the range 10Hz 
to 63Hz.

Given these constraints, the consultant developed the following 
methodology to allow for an adequate assessment of the 
potential for LFN impacts in accordance with the NPfI.
• One-third octave measurements between 10Hz to 20KHz 

were undertaken at a similar extractive industry premises 
and at distances comparable to the receiver locations likely 
to be impacted by the proposed extractive industry. (See 
Note 1 below). 

• The measurements were made under meteorological 
conditions applicable to the assessment. In this case, 
within the parameters of “noise enhancing meteorological 
conditions” as determined by Fact Sheet D of the NPfI. 
Care was taken to ensure that the measurements were not 
affected by wind across the microphone.

• The measurements were processed by taking the 
logarithmic average of the LFN measurement/’s to derive a 
low frequency curve or “tail” from 63Hz down to 10Hz. An 
example of the curve for an indicative receiver location is 
illustrated in Figure 1 as the orange curve.

• The consultant then predicted the one-third octave band 
noise levels for receiver locations using proprietary noise 
modelling software down to the lowest one-third octave 
band that a can be predicted by the noise model, which 
in this case was 63 Hz. Full details and justification for 
the noise modelling was provided in the noise impact 

assessment (See Note 2 below). An example of predicted 
levels at an indicative receiver location is shown in Figure 
1 in blue.

• The consultant then applied the low frequency “tail” to 
the predicted noise levels for each receiver location by 
adjusting the tail one-third octaves, in this case 10Hz 
to 63Hz, by the difference between the predicted and 
measured 63Hz one-third octave level. For example, at the 
receiver in Figure 1 the 63Hz level was 2 dB lower than the 
predicted 63Hz level, so all tail levels (i.e. 10Hz to 63Hz) 
for that receiver location were adjusted by +2dB. This is 
shown in grey in Figure 1.

• The consultant then had an estimate of predicted levels 
from the activity for each receiver location from 10Hz to 
20KHz inclusive i.e. for the one-third octave frequencies 
between 63Hz to 20KHz from modelled (predicted) levels, 
and for 10Hz to 50Hz from the adjusted measured levels 
based on the difference at 63Hz. 

• The consultant observed that the overall C- minus A- 
weighted noise levels derived from this data significantly 
exceeded 15dB at all assessment locations. 

An analysis of the data between 10Hz to 160Hz for each 
receiver location was then undertaken against the LFN 
thresholds outlined in Table C2 of the NPfI represented by the 
yellow curve in Figure 1. 

For the receiver location depicted by measurements in Figure 1, 
it was determined that a 2dB modification factor was applicable 
for the proposal for the evening and night period as several one-
third octave levels, 40 and 50 Hz, exceeded the assessment 
levels in Table C2 by up to 5dB. The modification factor was 
applied to the predicted levels before comparison with the NPfI 
derived project noise trigger levels.
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6.0 Conclusion 

This case study has been published to provide a method that 
may be applied to the predictive assessment of an activity 
against the low frequency noise assessment requirements in 
the Noise Policy for Industry. 

Other methods may be applied, where supported by adequate 
data, provided that the assessment requirements of the NPfI 
Fact Sheet C are fulfilled. Further discussion on the science 
underpinning the low frequency noise methodology in the NPfI 
is provided in Downey and Parnell [4]

It is important that acousticians carrying out noise assessments 
consider that the provisions of Fact Sheet C in relation to 
adjustments for LFN are likely to be incorporated into noise 
limit conditions of a development consent and/or environment 
protection licence for an activity. Therefore, the method used 
in predictive assessments, and presented in a noise impact 
assessment, should be commensurate with the potential 
compliance risk for the proponent or licensee.

Notes 

1. Note that all measurements should be undertaken using 
a Class 1 sound level meter conforming to AS/NZS IEC 
61672.1-2019 [5] with appropriate wind screen protection 

measurement location(s) where LFN can be measured 
in the absence of extraneous noise to accurately capture 
LFN.

BRÜEL & KJÆR CALIBRATION SERVICES 
GLOBAL EXCELLENCE, LOCAL EXPERTISE
Thanks to factory-trained service engineers, multiple up-to-date factory 
calibration systems and over 40 years of experience serving Australian 
customers, Bruel & Kjaer service is the partner of choice for many National and 
International businesses.

Bruel & Kjaer Service provides full service, support and calibration for the 
complete range of Brüel & Kjær Sound & Vibration solutions including LDS 
vibration test systems.

Accredited calibration to the latest standards of:

• Sound level meters

• Calibrators

• Microphones

• Accelerometers

• Vibration Meters

Calibration service for non Brüel & Kjær equipment is available, as well as 
rental and loan equipment on request.

www.bksv.com/service

Bruel & Kjaer Australia (HQ)
Suite 2, 6-10 Talavera Road
North Ryde  NSW  2113
www.bksv.com  auinfo@bksv.com
Tel:  +61 2 9889 8888

• Analysers (including multi-channel  
systems)

• Noise dose meters

• Amplifiers

• Filters

2. The noise model used, the lowest one-third octave band 
noise level that can be predicted by that noise model, and 
the sound power levels data used should be reported and 
justified.
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Abstract

Multi-rotor Unmanned Aerial Vehicles (UAVs) are an 
increasingly popular technology with a range of uses. These 

propulsors, although contra-rotating propellers are sometimes 
preferred as they reduce the aircraft planform area and add 
redundancy in case of failure of one or more propellers. To our 
knowledge, the noise produced by contra-rotating multi-rotor 
UAV propellers has not been studied previously. To address 
this, we recently conducted an experimental investigation of 
such a propeller mounted statically in an anechoic chamber to 
simulate the propeller operating in hover mode. The effect of 
propeller diameter, spacing, rotational speed and blade number 
were investigated. Thrust, power and noise were measured for 
a very large number of operating points. The results obtained 
in these experiments were analysed and a theoretical model 
was used to explain the phenomena and trends which were 
observed. This Forum article summarises the results of this 
study which is described more fully in McKay et al. (2019). 
We are continuing this work to try and understand the physical 
mechanisms by which these propellers produce noise so that 
we may use this knowledge to design propellers which produce 
a minimum level of noise. 

Experimental methodology

The objective of the experimental program was to measure 
the acoustic and aerodynamic performance of different contra-
rotating propeller configurations over a wide range of rotational 
speeds and propeller spacings. Commercially available two-
blade, 15” and 12” diameter propellers and a three-blade, 
12.5” diameter propeller were used in a variety of different 
combinations. We tested numerous spacings from 17 mm to 
70 mm between propeller hubs. Each configuration was also 
tested with each propeller operating at a range of different 
rotational speeds from stationary up to the maximum speed 
the motor could produce. Because of the large number of 
parameters investigated, the test matrix contained more than 
1400 individual tests. For this reason, custom software was 
developed to automatically control the propeller and data 
collection from the microphones and other transducers. 
The propellers were powered by a motor unit which contained 
two connected T-Motor MN501 brushless DC motors with 
coaxial shafts. The contra-rotating propeller rig with propellers 
and motor unit are shown in Figure 1. A single-axis Honeywell 
Model 151 S-type load cell was positioned directly underneath 
the motor to measure thrust. The power input and rotational 
speed of each motor was also measured. The tests were 
performed in the anechoic chamber at the University of Auckland, 
which has inner dimensions of 6.2 m × 6.2 m × 6.2 m and has 

taken with 11 G.R.A.S 46AE 1/2” microphones & preamplifier 

sets connected to National Instruments NI9234 modules in a 

angles (measured from the propeller axis) from 0° (directly 
above the propeller) to 150° in 15° increments on a C-shaped 
frame surrounding the propeller. Most reflective surfaces were 
covered with a 10 mm acoustic absorber to minimise reflections. 
The propeller rig and microphone array installed in the anechoic 
chamber is shown in Figure 2. All microphone locations were 
in the acoustic far-field where spherical spreading may be 
assumed. Acoustic measurements were taken over 30s and 
saved as narrowband sound pressure levels (SPLs) for each 
polar angle. 

Figure 1. Contra-rotating propeller rig with 15” propellers 
spaced 48 mm apart.  

Figure 2. Microphone array and contra-rotating propeller test rig.
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Experimental results and discussion

The sound produced by the contra-rotating propellers contained 
a multitude of tones which consisted of rotor-alone tones and 
interaction tones. Rotor-alone tones occur at harmonics of the 
blade passing frequency of each propeller. Interaction tones 
occur at frequencies corresponding to the sum of integer 
multiples of the blade passing frequencies of each propeller. 
These interaction tones are expected and are understood to be 
caused by the unsteady aerodynamic loading on the propeller 
blades due to their interaction with the flow field produced by 
the adjacent propeller. Both rotor-alone and interaction tones 
are highly directional with the SPL strongly varying with polar 
angle. Note that for the isolated propellers considered here, no 
significant variation in SPL with azimuthal angle is expected 
(the azimuthal angle is the angle through which the propellers 
rotate). 

The data-set allowed us to identify quiet propeller configurations 
and operating conditions. We found that in general, the overall 
SPL increased with increasing thrust, but different propeller 
combinations could produce quite different noise levels. 
In particular, the overall noise levels produced decreased 
significantly as propeller spacing increased. We were also 
able to characterise the overall noise level and power required 
by a particular configuration operating at a range of different 
propeller speed combinations. 

In order to understand the observed noise levels and directivity 
patterns, a theoretical model for predicting the interaction tone 
SPLs was developed based on those formulated by Hanson 

horizontal-axis contra-rotating propellers. This model was 
used to explain the phenomena and trends observed in the 
experimental data. 

A narrowband SPL spectrum measured at a polar angle of 0° is 
shown in Figure 3. This propeller configuration had two two-blade 
propellers. The spectrum contains a large number of tones, but 
is dominated by tones which have zero azimuthal mode order 
(the phase of these tones does not vary with azimuthal angle).  
This polar angle corresponds to a location directly above the 
propeller. However, the theoretical model predicts that the SPL 
of the interaction tones at this location will be identical to those 
directly beneath the propeller at an equivalent distance. This 
location is therefore particularly important as UAVs can operate 
almost directly above an observer. The theoretical model 
predicts that interaction tones with zero azimuthal mode order 
will dominate the spectrum at this location. The number of tones 
which have zero-azimuthal mode order over a given frequency 
range can be controlled by careful selection of propeller blade 
number. We predicted that a contra-rotating propeller with 
three blades on the top propeller and two blades on the bottom 
would produce only a small number of significant tones on and 
close to the propeller axis. This prediction was confirmed in our 
experimental results and provides an easy method of reducing 
noise from these propellers. 

We believe that the high noise levels produced when the 
propellers are close together is caused by the unsteady loading 
on each propeller due to its interaction with the potential 

noise source was also dominant for large horizontal-axis 

contra-rotating propellers with closely spaced propellers, and 
that this noise source decays rapidly as propeller spacing 
increases. At very large propeller spacings, Parry showed 
that the interaction of the wake from the top propeller with 
the bottom propeller was the dominant noise source and that 
this does not vary significantly with propeller spacing. These 
observations are consistent with our results. We are currently 
conducting experiments and computational fluid dynamics 
(CFD) simulations to confirm the cause of the interaction tones 
which we observed in our experiments.

Figure 3. Narrow-band SPL spectrum at a polar angle of 0°.
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Principles of Occupational Health and Hygiene 3rd Edition 
provides an update of the 2013 2nd Edition.  All 30 authors are 
members of the Australian Institute of Occupational Hygiene 
(AIOH) and the book is intended to be used a s a reference for 
Occupational Hygienists and for those studying the topic. It is 
particularly relevant for those working in Australia.  Workplaces 
are complex environments with various risks and this book 
offers a comprehensive overview of occupational health risks 
that must be assessed and compared against exposure limits, 
standards and regulations plus general guidance on remedial 
measures that can be put in place.

Of the 17 chapters the first 4 deal in general with occupational 
hygiene, concepts of exposure limits and control strategies.  
Then chapters deal with each of the various types of workplace 
risk such as ventilation, chemicals, air quality etc.  Chapter 
12 focuses on Noise and Vibration and has been written by 
Beno Groothoff and Jane Whitelaw who were authors of the 
same section in the 2nd edition.  Approximately 40 of the 50 
pages are dedicated to workplace noise which is certainly the 
more common of the two assessment tasks for occupational 
hygienists.  The descriptions of the dB, addition of dB, frequency 
analysis, A weighting etc are followed by the general guidance 
on measuring noise and the process for workplace assessment 
with reference to Australian standards and regulations.  
General guidance on noise control strategies include generic 
sketches.  Use of performance data for the selection of hearing 

BOOK REVIEW
protectors is described.  The pages on human vibration briefly 
overview the guidance, assessment and control measures 
which is a reflection that human vibration still does not have a 
regulated exposure limit in Australia and the Safework Australia 
documentation on the topic is still only guidance.

Even considering that workplace noise and vibration is only 
a small portion of the work of an occupational hygienist and 
the basic concepts have not changed it is a pity that this 3rd 
edition did not include updates of dated images as well as 
some corrections to the text.  For example the figures with 
instrumentation, personal hearing protectors, rounding of final 
noise exposure to the nearest dB plus some more current 
references.  Although there is no regulatory framework for 
human vibration limits it is also a pity that the update did not 
include more from the Safework Australia guidance and other 
sources on human vibration in the workplace.

The great value of the noise and vibration chapter in this book 
is the relevance to the Australian context and that it has been 
produced by professionals and educators working directly in 
the occupational hygiene area.  The AIOH and its membership 
deserve congratulations for their support of this worthy book.

Marion Burgess, 

University of NSW, Canberra

Principles of Occupational Health and 
Hygiene 

An Introduction -  
3rd Edition

Editors: Sue Reed, Dino Pisaniello and Geza Benke

Published by Allen & Unwin, 2019

Marion Burgess has been involved with the area of 
workplace noise and vibration as well as environmental 
noise in both research, consulting and teaching. She is a 
member of the relevant Standards Australia committee. 

UPCOMING CONFERENCES



176 Acoustics Australia (2020) 48:149-180

 

Acoustics Australia  Vol. 48, No. 2, August 2020

FUTURE CONFERENCES

Editorial Note: Under the extraordinary world we are living in at the time this goes to press there is great uncertainty regarding future meetings 
nationally and internationally. Some meeting organisers have bravely advised postponed dates, others have converted to e-conferences and 
others are yet to confirm if the meeting will go ahead. Acoustics Australia take no responsibility for the accuracy of the listings below and 
recommends that you seek the latest details from the news flashes on the respective web pages for the conference website. Additional 
meetings may be listed on the ICA calendar at: - http://www.icacommission.org/calendar.html

INTER-NOISE 2020 - Seoul - e-conference
The 49th International Congress and Exposition on Noise Control 
Engineering will be hosted as an e-conference in Seoul, Korea, 
23-26 August 2020. The Congress is hosted by the Korean Society 
for Noise and Vibration Engineering (KSNVE) on behalf of the 
International Institute of Noise Control Engineering (I-INCE). The 
theme of the Congress is ‘Advances in Noise and Vibration Control 
Technology’.
INTER-NOISE 2020 will provide the opportunity for engineers 
and scientists in all fields of acoustics to learn about and share 
their work with colleagues from around the world. Two plenary 
lectures, three keynote lectures and more than a hundred technical 
sessions will be organized for the exchanging of views and sharing 
of experiences. To allow for the time zones around the world the 
sessions will be synchronous and asynchronous.  This means that 
you can chose to see all the papers you are interested in with no 
concern about clashes.  The registration fee is low and of course 
there are no travel costs! http://internoise2020.org

ISMA 2020 - Leuven - e-conference
The 2020 Leuven Conference on Noise and Vibration Engineering, 
ISMA 2020, will be hosted  7 to 9 September in Leuven, Belgium. 
It is the 29th international conference in a series of annual courses 
and biennial conferences on structural dynamics, modal testing and 
noise and vibration engineering, organised by the Department of 
Mechanical Engineering of the KU Leuven. This year's edition will 

Conference on Uncertainty in Structural Dynamics - USD2020. A 
single registration will grant access to both conferences.
The conference provides a forum for engineers, researchers and 
other professionals active in the field of modelling, analysing, 
testing and improving the noise and vibration characteristics of 
mechanical systems and civil structures. The conference combines 
expertise in the noise and vibration fields by stressing common 
measurement, modelling, analysis and control technologies. The 
meeting will provide a further impetus to the cross fertilization of 
ideas in both areas. - www.isma-isaac.be/isma2020/

Forum Acusticum - Lyon

Date change – 7-11 December,2020

The European Acoustical Association together with the French 
Acoustical Society is pleased to invite you to the 9th Forum 
Acusticum to be held in world heritage city of Lyon-France April 20-
24, 2020. Forum Acusticum will address all topics of Acoustics, from 
physical acoustics to sound perception (of humans and animals), 
including industrial applications of acoustics. More than 100 
structured sessions will be organized to provide a comprehensive 
technical program.  This will be accompanied by a social program 
including the opportunity for a dinner in the historical mansion of 
Bocuse family by the river Saône, called the Abbaye.
https://fa2020.universite-lyon.fr/

ICBEN 2021 - Stockholm
Date Change – 14-17 June 2021
The 13th ICBEN Congress on Noise as a Public Health Problem, 
originally scheduled as ICBEN 2020, will now been known as 
ICBEN 2021 and will be held June 14-17, 2021. 
https://www.icben2020.se/

QUIET DRONES - Paris - e-conference

This symposium on Noise of UAV and UAS is being hosted in 
Paris on 19 to 21 October 2020 and is organised by INCE/Europe 
in association with CidB. Enormous progress has been made on 
drone technologies in the last decade and the number of drones 
is increasing dramatically and is now much higher than the 
number of conventional aircraft. Safety, security and privacy have 
controlled the development of drones up to now, but noise is now 
an issue in residential areas and environmentally sensitive areas 
such National Parks. On the other hand, ultra-silent machines 
represent a problem for privacy and security. The Symposium 
will provide an opportunity for researchers on drone noise to 
discuss with manufacturers, users and those engaged in designing 
innovative applications for this new technology. The e-program 
timing is being adjusted to facilitate international participation.  
https://www.quietdrones.org
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A&V 2020 Bali, Indonesia - e-conference

The 1st Biennial International Conference on Acoustics and 
Vibration (A&V) 2020 is being hosted in Bali, Indonesia from 
November 23-24, 2020. This  e-meeting will be the first held by 
The Department of Engineering Physics, Institut Teknologi Sepuluh 
Nopember, Indonesia. The idea is to bring together students, 
scientists, and engineers that involved in research and development 
of technologies related to Acoustic, Vibration, and Its Applications, 
which come from different backgrounds and experiences.
This event will provide opportunity to participants to disseminate 
their recent original research findings, discussing current 
issues, and exchange of ideas related to acoustic and vibration 
technologies. It is also hoped to promote transfer of R & D outcomes 
into applications that match with industrial and societal needs 
nationwide, as well as for the ASEAN regions, which will eventually 
strengthen the collaboration and boosting the economic growth 
through strong partnerships among academician, researcher, 
industries, and government supports.
https://anv2020.com/conference/

EURONOISE 2021

The EuroNoise 2021 Congress will take place between 21st and 
23rd of June, 2021, in the beautiful island of Madeira, a well-
recognized international touristic destination. EuroNoise 2021 
will be organized by the Portuguese Acoustical Society (SPA), on 
behalf of the European Acoustical Association (EAA).
The technical program of this Congress will cover the main topics 
of acoustics, including the classical themes and the most recently 
developed areas. A technical exhibition will be held during the 
Congress days, in a place with easy access and visibility for the 
attendees and other interested people who would like to make 
short visits to exhibitor’s booths.
http://www.spacustica.pt/euronoise2021/

WTN2021 - Ninth Int conf on Wind Turbine Noise

These biennial conferences were instigated by Geoff Leventhall for 
INCE Europe in 2005. For our ninth conference we are in Dublin, 

Hotel, Northwood, Dublin, Ireland.
The conferences have become the main international forum for the 
technical discussion of wind turbine noise from how it is generated 
to its effect on neighbours. They aim to bring together the latest 
information on noise and vibration from wind turbines and attract 
delegates from a wide range of disciplines – aeroacoustic research 
students, researchers into the effects of noise on people, acoustic 
consultants and representatives of central and local government.
They provide a venue for researchers on wind turbine noise and 
its effects on people to meet together and also to meet with those 
who design wind turbine installations, both in industry and in the 
planning process. - https://www.windturbinenoise.eu/

Acoustics 2021 - Sydney

The Acoustical Society of America (ASA) and the Australian 
Acoustical Society (AAS) are joining together to co-host Acoustics 
2021, Sydney, which will also incorporate the Western Pacific 
Acoustics Conference (WESPAC) and the Pacific Rim Underwater 
Acoustics Conference (PRUAC).  
The conference is planned for the International Convention Centre, 
Darling Harbour, Sydney.  This Convention Centre has been 
completely rebuilt and opened in late 2017, so it features state of the 
art facilities along with the magnificent views of Sydney. Register 
your interest now and plan for your participation.  Sydney2021@
acoustics.asn.au

NOVEM 2021

Date Change – 13-15 December 2021

NOVEM 2021 is the 7th in the series of NOVEM conferences. 
NOVEM 2021 has been postponed due to COVID-19 and will now 
be held 13-15 December 2021 in the beautiful city of Auckland, New 
Zealand at the Owen G Building, The University of Auckland.
The conference will be a major gathering of researchers, from 
research establishments and from industry, working in the areas of 
noise and vibration.
The emphasis of the conference is on new and emerging methods, 
techniques and technologies in acoustics and vibration.
As with previous NOVEMs, each day will contain a Keynote Forum, 
which will bring together key specialists within a common theme, 
followed by extensive discussion.  These themes represent major 
scientific challenges related to noise and vibration. https://www.
novem2021.ac.nz/

ICSV27 - Prague - Date Change – July 2021

Due to the current situation with COVID-
19 a decision was made to postpone the ICSV27 congress at the 
Hilton Prague hotel by 12 months to July 2021.
Should you have any questions regarding the congress, please 
contact us at secretariat@icsv27.org
This annual IIAV congress is a leading event in the area of acoustics 
and vibration and provides an important opportunity for scientists 
and engineers to share their latest research results and exchange 
ideas on theories, technologies and applications in these fields. 
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Acoustics 2022, Wellington

Date Change – 31 October-2 November 2022
The Acoustical Society of New Zealand (ASNZ) and Australian 
Acoustical Society (AAS) Joint Conference will be held at Te Papa 
Tongarewa Museum in Wellington New Zealand, from 31October-2 
November 2022.
Acoustics 2022  will provide a unique opportunity for manufacturers 
and suppliers to showcase the latest developments in acoustic 
instrumentation, software and noise and vibration control products.
Surrounded by nature and fueled by creative energy, Wellington is 
a compact city with a powerful mix of culture, history, nature and 
cuisine. Fuel your visit with strong coffee and world-class craft beer 
– Wellingtonians are masters of casual dining, with plenty of great 
restaurants, night markets and food trucks.
On the waterfront itself you’ll find Te Papa Tongarewa Museum, New 
Zealand’s national museum. Te Papa, as it’s colloquially known, means 
‘our place’ and is one of the best interactive museums in the world.
It is an iconic New Zealand building, right in the heart of the capital city.  It 
is easily accessible by international and domestic flights into Wellington 
airport, which is only a short 15 min drive from the venue.
On behalf of the Acoustics 2022 Organising Committee, we look 
forward to welcoming you to Wellington in November and hope that 
the conference gives you an opportunity to strengthen your existing 
networks and that you leave with great memories, fresh ideas, and new 
friendships. 
We encourage you to save the dates in your calendar and register 
your expression of interest today to be kept up to date with the latest 
information and program news.
https://www.acoustics2022.com/
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DIARY

2020

23-26 August, Korea
INTER-NOISE 2020 e-conference
http://internoise2020.org

7-9 September, Belgium
ISMA 2020 e-conference
https://www.isma-isaac.be/isma2020/

19-21 October, France
Quiet Drones  e-conference
https://www.quietdrones.org

23-25 November, Bali, Indonesia
1st Biennial International  Conference  on  Acoustics  
and Vibration (A&V) 2020  
e-conference
https://anv2020.com/conference/  

7-11 December, Lyon, France
Forum Acusticum 2020
fa2020.universite-lyon.fr

7-11 December, USA
179th Meeting of the ASA  e-conference
www.acousticalsociety.org

2021

18-21 May 2021, Dublin, Ireland
WTN2021 - Ninth Int conf on Wind Turbine Noise
https://www.windturbinenoise.eu//

7-11 June, Seattle, Washington

acousticalsociety.org/asa-meetings/

14-17 June, Stockholm, Sweden
13th ICBEN Congress on Noise as a Public Health 
Problem
www.icben2020.se

21-23 June, Madeira, Portugal
EURONOISE 2021
www.spacustica.pt/euronoise2021/  

11-15 July, Prague

iiav.org

1-4 August, Washington, USA
INTER-NOISE 2021
www.i-ince.org/

6-10 December, Sydney, Australia
Acoustics 2021, Sydney
Joint meeting AAS,ASA, Wespac and PRUAC
Sydney2021@acoustics.asn.au

13-15 December, Auckland, New Zealand
NOVEM 2021 Noise and Vibration Emerging Methods
https://www.novem2021.ac.nz/

2022

23-27 May, Denver, Colorado

acousticalsociety.org/asa-meetings/

24-28 October, Gyeongju, Korea
ICA 2022
http://www.icacommission.org/calendar.html

31 October-2 November, Wellington, New Zealand
Acoustics 2022
https://www.acoustics2022.com/

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

Editorial Note - Under the extraordinary world we are living in at the time this goes to press there is great uncertainty 
regarding future meetings nationally and internationally. Some meeting organisers have bravely advised postponed 

Australia take no responsibility for the accuracy of the listings below and recommends that you seek the latest details 

Additional meetings may be listed on the ICA calendar at 

http://www.icacommission.org/calendar.html
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