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Welcome
It is my pleasure to welcome you all to the UNSW Canberra workshop on Fluid Structure Interaction to be 
held at UNSW Canberra from Monday 7 May – Wednesday 9 May, 2018.

This invited workshop brings together leading and active exponents of FSI research across a wide range 
of flow regimes and applications and experimental and numerical approaches, from hypersonic/supersonic 
flows to low-speed FSI on flapping wings, power generation and biomedical flows.

While this research has potential application in quite diverse flow regimes, many of the analytical and 
numerical modelling methods and experimental diagnostics are common between them. Thus, this 
targeted workshop which brings together many of the leading FSI experts in both experimental methods 
and numerical simulation will help to guide and focus future work in this area and maximize its success. 
The workshop will also be an excellent opportunity to expose some of our current research students to the 
leading specialists and their state-of-the-art research in the wider international FSI community.

The workshop will encompass research across a number of subfields of FSI. These areas will include:

 • High-speed FSI (hypersonic, supersonic, gas turbine propulsion)

 • Biomimetic FSI (micro UAVs & UUVs, insects and birds, power generation)

 • Biomedical FSI (blood flow, respiratory, microorganisms)

The workshop will include a number of presentations, discussions, panel sessions, and social events 
including an excursion in the local Canberra area, presenting an excellent opportunity for our FSI community 
to get to know each other a little better.

My colleagues and I thank UNSW Canberra, the US Air Force Office of Scientific Research, UESoft and 
the Sydney Section of the AIAA for their generous support of this workshop.

We look forward to hosting you here in Canberra.

Prof Andrew Neely

Andrew Neely

John Young

Fangbao Tian

Joseph Lai

Sudip Bhattrai

Li Wang

Gaetano Currao

Charles Hoke

Vanessa GottingORGANISING  
COMMITTEE
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UNSW Fast facts Welcome to Canberra, Australia

UNSW

8 Faculties
Art & Design

Arts & Social Sciences 

Built Environment

Business School

Engineering

Law

Medicine

Science

55,000 Students 
6,000 Staff

4 Schools
Business

Humanities & 
 Social Sciences

Engineering &  
Information Technology

Physical, Environmental &  
Mathematical Sciences

3,000 Students 
400 Staff

45TH 
In the World

WORLD-CLASS  
Research Excellence

LEADING  
Innovators

Top 50
UNSW is ranked 45 in the 2018  
QS World University Rankings

Leading MBA
The Australian Graduate School 
of  Management MBA program is 
recognised as one of  the finest in  
the Financial Times’ ranking of   
the top 100 global MBA programs

Talented Students
We have the highest median ATAR in 
NSW and attract the largest percentage 
of  the State’s top school leavers.

Campus Life
Our extensive campus transformation 
program is providing the best possible 
learning and research environment.

Leader in Teaching
UNSW is the top university nationally for 
Accounting and Finance in the 2015 QS 
World University Subject Rankings, and 
has 18 subjects in the world’s top 50.

Alumni Success
We have the largest number of  millionaire 
alumni and have produced more 
technology entrepreneurs in the past 15 
years than any other Australian university.

Top Graduates
More of  Australia’s top CEOs who lead 
ASX 200 companies studied at UNSW 
than any other university.

Star Researchers
Our researchers won the highest 
amount of  Australian Research  
Council funding in 2014.

Industry Links
UNSW received the highest level of  
Australian Research Council industry 
linked project grants.

Sydney Canberra

Australia is a strong and prosperous nation occupying an entire continent in the Southern Hemisphere, 
bridging the Indian, Pacific and Southern Oceans. Canberra is the Nation’s capital and Australia’s largest 
inland city with a growing population of over 400,000, located within the Australian Capital Territory.

Originally the home of the Ngunnawal people and the surrounding Ngarigo, Wandandian, Walgulu, Gandangara 
and Wiradjuri peoples, Canberra was established as a city in 1913 after an international competition to design the 
Nation’s capital won by Walter Burley Griffin and Marion Mahony Griffin from Chicago in the USA.

Canberra is a dynamic city, often known affectionately as the “Bush Capital”. It combines the nation’s grand 
institutions and a vibrant restaurant and café culture in the idyllic setting of open spaces and countryside bringing 
together lakes, rolling plains, forest and mountains. It is populated by all manner of native flora and fauna most 
especially our kangaroos.

Canberra is also home to two of the nation’s leading universities, as well as the headquarters of the Federal 
Government and many of its departments including the Australia Defence Force. Hidden in the hinterland of the 
Australian Capital Territory, within half an hour’s drive of the city, the tracking station at Tidbinbilla forms a vital part 
of NASA’s Deep Space Communications Network, one of three such ground stations spread around the globe. 
Tidbinbilla is now part of Canberra’s rapidly growing role as the space hub of Australia.

We hope that you get to experience at least a little of what Canberra has to offer during your stay and we will happily 
welcome you back for future visits.

“Criminally overlooked Canberra packs a big punch for such 
a small city. National treasures are found round almost every 
corner and exciting new boutique precincts have emerged, 
bulging with gastronomic highlights and cultural must-dos.” 
Lonely Planet’s Best in Travel 2018
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CIVIC CENTRE

WAR MEMORIAL

MERCURE CANBERRA

KING O’MALLEY’S

BENTSPOKE BREWING CO

UNSW CANBERRA

CBR AIRPORT
BOAT HOUSE RESTAURANT

PARLIAMENT HOUSE

CANBERRA MAP
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BENTSPOKE BREWING CO
Address:  
48/38 Mort St, Braddon ACT 2612 
Phone:  
(02) 6257 5220

KING O’MALLEY’S
Address:  
131 City Walk, Canberra ACT 2601 
Phone:  
(02) 6257 0111

MERCURE HOTEL CANBERRA
Address: 
Limestone Ave & Ainslie, Braddon ACT 2618 
Phone: 
(02) 6243 0000

CIVIC CENTRE
Civic is the name by which the central business 
district of Canberra is commonly known. It is 
also called Civic Centre, City Centre, Canberra 
City and Canberra, but its official division name 
is City.

AUSTRALIAN WAR MEMORIAL
Address: 
Treloar Cres, Campbell ACT 2612 
Phone: 
(02) 6243 4211

PARLIAMENT HOUSE
Address: 
Parliament Dr, Canberra ACT 2600 
Phone: 
02 6277 7111

THE BOAT HOUSE
Address: 
Grevillea Park, Menindee Dr, Barton ACT 2600 
Phone: 
(02) 6273 5500

UNSW CANBERRA
Address:  
Northcott Dr, Campbell ACT 2612 
Phone: 
(02) 6268 6000

CANBERRA AIRPORT
Address: 
Terminal Circuit, Australian Capital Territory 
2609 
Phone: 
(02) 6275 2222

1 6

2 7

3 8

4 9

5
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SOCIAL EVENTS

WORKSHOP CATERING
A daily light breakfast will be provided at the workshop venue as will morning and afternoon tea and lunch. In addition we have 
planned a number of social events for you to allow everyone to get to know each other and share your research experiences.

WELCOME RECEPTION
Monday evening 19:00-21:00, Mercure Hotel 
Address: Limestone Ave & Ainslie, Braddon ACT 2618

EXCURSION FOR ALL DELEGATES
Tuesday Afternoon 13:30-17:30, NASA Deep Space Communications Complex and Tidbinbilla Nature Reserve 
Address: 421 Discovery Dr, Paddys River ACT 2620

WORKSHOP DINNER FOR INVITED DELEGATES
Tuesday evening 19:00-22:00, The Boat House Restaurant 
Address: Grevillea Park, Menindee Dr, Barton ACT 2600

NETWORKING DINNER FOR STUDENTS
Tuesday evening 19:00-22:00, King O’Malleys at CBR (Kindly sponsored by the Sydney Section of the AIAA) 
Address: 131 City Walk, Canberra ACT 2601

PROGRAM SCHEDULE

MONDAY 7 MAY

8:15 BUS DEPARTS FROM MERCURE HOTEL CANBERRA FOR UNSW

8:30 REGISTRATION AND LIGHT BREAKFAST AT UNSW CANBERRA

9:00 Welcome Neely (UNSW) 

9:30 Smits (Princeton) Fast and efficient underwater propulsion inspired by biology

10:00 Dowell (Duke) Fluid Structural Interaction In Supersonic/Hypersonoic Flow:  
Lessons From The Past And Prospects For The Future

10:30 MORNING TEA

11:00 Young/Tian (UNSW) Immersed boundary methods for fluid-structure interactions and their applications

11:30 Neely (UNSW) Hypersonic FSI experiments on cantilevered plates

12:00 Williamson (Cornell) Unsteady Vortex Dynamics of Sails due to Bodyweight Motion

12:30 LUNCH + STUDENT POSTERS

13:30 Vio (Syd) FSI in micro-fluidic devices and on the fin of a hypersonic transport

13:55 Kang (Alabama) Exact solution to the aeroelastic response of a two-dimensional elastic plate in axial flow

14:20 Buttsworth (USQ) Progress on the TUSQ oscillating-flat-plate-with-elevator hypersonic experiment

14:45 Huang (Tsinghua) Direct Numerical Simulation of Turbulent Boundary Layer over Compliant Wall

15:10 AFTERNOON TEA

15:40 FSI Discussion groups (low-speed & high-speed FSI)

17:30 FINISH

17:45 BUS DEPARTS FROM UNSW FOR MERCURE HOTEL CANBERRA

19:00 Welcome Reception Mecure Hotel

21:00 END
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TUESDAY 8 MAY WEDNESDAY 9 MAY

7:45 BUS DEPARTS FROM MERCURE HOTEL CANBERRA FOR UNSW 7:45 BUS DEPARTS FROM MERCURE HOTEL CANBERRA FOR UNSW

8:00 LIGHT BREAKFAST AT UNSW CANBERRA 8:00 LIGHT BREAKFAST AT UNSW CANBERRA

8:30 Ravi (RMIT) Bio-inspired voice coil based miniature flapping wing contrivance 8:30 Leontini (Swinburne) Flow-induced vibration of groups of structures

9:00 McNamara 
(OSU) Co-Simulation in High-Speed FSI: Where are we and where should we go? 9:00 Narayanaswamy 

(UNC)
Compression Ramp Induced Shock Wave/Turbulent Boundary Layer Interactions  
on a Compliant Material

9:30 Sung (KAIST) Hydrodynamics of flexible fins propelled in tandem, diagonal,  
triangular and diamond configurations 9:30 Liu (Chiba) Passive mechanisms in bio-inspired flight systems: Flexibility and Robustness

10:00 Casper (Sandia) Experimental Studies of Fluid-Structure Interactions in High-Speed Flow 10:00 Laurence (Maryland) Measurements on a compliant panel excited by a Mach-6,  
planar shock-wave/boundary-layer interaction

10:30 MORNING TEA 10:30 MORNING TEA

11:00 Liao (Florida) Fish swimming: insights and challenges in biological fluid-structure interactions 11:00 Doolan/Moreau 
(UNSW) Additively manufactured and MEMS structures for flow noise control

11:30 Candler (UMn) Development of Adaptive Mesh Refinement for Unsteady Hypersonic Flow Simulations 11:30 Bodony (Illinois) Fluid-structure coupling in high-speed flows:  
Boundary layer stability and tunnel startup transients in Ludwieg tubes

12:00 Regenauer-Lieb 
(UNSW) Fluid structure interaction on million years time scale and the curvature of oceanic arcs 12:00 Lu (USTC) Numerical study on the dynamics of fluid and flexible plate interaction

12:30 LUNCH + STUDENT POSTERS 12:30 LUNCH + STUDENT POSTERS

13:15

BUS DEPARTS FROM UNSW FOR EXCURSION

Excursion & Discussion
Canberra Views / Canberra Deep Space Communications Complex / Tidbinbilla Nature Reserve

13:30 Thornber (Syd) A High-Order Fluid-Structure Interaction Algorithm Utilising Radial Basis Functions

13:55 Zhu (UCSD) Numerical Investigation of Cephalopod-inspired Locomotion

14:20 Jahn (UQ) High-Speed Fluid Structure Interaction simulations in EILMER:  
Implementation and Examples

14:45 AFTERNOON TEA

15:15 Panel Discussion 
Where are we now, where do we need to be and how do we get there?

17:00 CLOSING REMARKS

17:30 FINISH (BUS DROPS AT MERCURE HOTEL CANBERRA) 17:30 FINISH

17:45 BUS DEPARTS FROM UNSW FOR MERCURE HOTEL CANBERRA

18:45 BUS DEPARTS FROM MERCURE HOTEL CANBERRA FOR BOAT HOUSE

19:00 Invited Dinner The Boat House, Lake Burley Griffin

Student Function King O’Malleys, Civic

22:00 END

22:05 BUS DEPARTS FROM BOAT HOUSE FOR MERCURE HOTEL CANBERRA
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DANIEL J. BODONY (ILLINOIS)
SPEAKER BIO:
Daniel J. Bodony is the Blue Waters Associate Professor and 
Donald Biggar Willett Faculty Scholar in the Department of 
Aerospace Engineering at the University of Illinois.  He received 
his Ph.D. in Aeronautics & Astronautics from Stanford University 
in 2005.  After working at the NASA Ames/Stanford Center for 
Turbulence Research he joined the University of Illinois in late 
2006 as an assistant professor.  He received an NSF CAREER 
award in 2012 in fluid dynamics and is an associate fellow of the 
AIAA.

TITLE: 
Fluid-structure coupling in high-speed flows: boundary layer 
stability and tunnel startup transients in Ludwieg tubes

PRESENTATION SYNOPSIS: 
The interaction of a high-speed fluid with a thermo-mechanically 
compliant surface, as might occur in flight vehicles, is studied 
in two canonical scenarios.  In the first scenario, we consider 
how surface compliance affects boundary layer stability using 
convective and global stability measures.  The convective 
stability analysis shows the existence of a critical compliance 
for which the spatial growth rates of rigid-surface boundary layer 
modes appreciably change, with increased compliance causing 
the first and second Mack modes to destabilize and stabilize, 
respectively.  The global stability analysis, which allows for finite-
sized structural panels, identifies the existence several stable and 
unstable fluid-structure coupled modes whose dynamic impact is 
still being investigated.  In the second scenario, the interaction of 
a compliant surface held at an angle to the flow, such as might 
be found on a deflected control surface, is studied using direct 
numerical simulation methods.  We focus on the use of Ludwieg 
tubes to study this interaction and, specifically, how tunnel startup 
transients impact the panel deflection.

DAVID BUTTSWORTH (USQ)
SPEAKER BIO:
David Buttsworth studied at the University of Queensland, 
completing both undergraduate and postgraduate studies within 
the UQ hypersonics research group in 1994.  He worked as a 
postdoctoral researcher in the Southwell Laboratories at Oxford 
University on total temperature and other instrumentation for rotor 
test rigs and hypersonic rocket plume topics until 1997 when 
he joined the University of Southern Queensland where he has 
established the ‘TUSQ’ hypersonic wind tunnel which is currently 
supporting research into various aerodynamics topics.

PRESENTATION SYNOPSIS: 
Progress on the TUSQ  
oscillating-flat-plate-with-elevator experiment

ABSTRACT: 
An improved version of freely-pivoting hypersonic flat plate with 
an elevator as a rear control surface is under development for 
the TUSQ facility, the hypersonic wind tunnel at the University 
of Southern Queensland. The flat plate experiment includes an 
embedded control system with the intention of providing a platform 
through which aspects of hypersonic control strategies can be 
trailed in a ground-test environment. The natural frequency of the 
flat plate system at representative TUSQ operating conditions is 
around 25 Hz and our initial work has demonstrated the capacity 
to damp the oscillations within the duration of the hypersonic flow 
which is around 200 ms.  However, time lags in the servos used 
for elevator actuation in version 1 of the experiment, and back-
lash in gearboxes in version 2 of the experiment have hampered 
the demonstration of control.  In this presentation, a brief review 
of existing results will be offered, followed by discussion of our 
latest design for the experiment and recent developments in the 
TUSQ facility.

PRESENTATION SYNOPSES 
AND SPEAKER BIOS
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CON DOOLAN (UNSW SYDNEY)
SPEAKER BIO:
Con Doolan obtained an honours degree in Mechanical 
Engineering and a PhD in Aerospace Engineering from the 
University of Queensland.  After working at the University of 
Glasgow, Department of Defence (Australia) and University of 
Adelaide, he is now a Professor at the University of New South 
Wales, Sydney and leads the Flow Noise Group.  His research 
is focussed on aeroacoustics, or the production of sound from 
unsteady fluid flow.  Current projects include the control of airfoil 
noise using novel perforated and poroelastic materials, submarine 
noise, wind turbine noise and understanding the acoustics of 
supersonic, reacting flows.

TITLE: 
Additively manufactured and MEMS structures for flow noise 
control

PRESENTATION SYNOPSIS: 
3D printing and MEMS offer a new and potentially revolutionary 
approach to flow noise control. This presentation will outline some 
recent work utilizing additively manufactured porous structures for 
the control of turbulent airfoil trailing edge noise. Here, porosity 
and subsurface cavities are printed directly into airfoils and rotors. 
The porous structures disrupt the noise production process at the 
edge as well as interact with the turbulence in the boundary layer 
and provide good levels of broadband noise control. Using these 
results, new flexible micro-perforated designs will be postulated 
that are based on MEMS micro-pore fabrication methods.

GRAHAM CANDLER (MINNESOTA)
SPEAKER BIO:
Graham Candler is the McKnight Presidential Professor and 
the Russell J. Penrose Professor of Aerospace Engineering 
and Mechanics at the University of Minnesota. His areas of 
research include the development of high-fidelity CFD methods 
for hypersonic flow simulations and the development of physics 
models for high-temperature flows.

TITLE:
Development of Adaptive Mesh Refinement for Unsteady 
Hypersonic Flow Simulations 

PRESENTATION SYNOPSIS:
Over the past several years, we have been developing an adaptive 
mesh refinement (AMR) capability in the University of Minnesota 
computational fluid dynamics code, US3D. AMR will enable new 
types of unsteady simulations, including unsteady aerodynamics 
and fluid-structure interactions. In this talk, we discuss the 
approach for implementation of AMR in a parallel unstructured 
grid framework, and show several examples to illustrate the power 
of AMR and its prospects for the development of a robust FSI 
capability in the US3D code.

KATYA CASPER (SANDIA)
SPEAKER BIO:
Dr. Katya Casper is a principal member of the technical staff at 
Sandia National Laboratories in Albuquerque, NM. She develops, 
conducts, and manages wind tunnel experiments in support of 
Sandia’s programs. Her work centers on high-speed experimental 
fluid dynamics, with a focus in hypersonic boundary-layer 
transition, hypersonic fluid-structure interactions, as well as fluid-
structure interactions in subsonic/supersonic cavity flows. She 
also works to apply traditional wind-tunnel diagnostics to novel 
applications and testing environments at Sandia. She received 
her B.S. in Aerospace Engineering from North Carolina State 
University in 2007, her M.S. from Purdue University in 2009, and 
completed her Ph.D. at Purdue University in Aeronautics and 
Astronautics in 2012.

TITLE:
Experimental Studies of Fluid-Structure Interactions in High-
Speed Flow

PRESENTATION SYNOPSIS:
Sandia National Laboratories is responsible for predicting the 
vibrational response of many structures to high speed flow. 
This talk will give an overview of experimental efforts aimed at 
better understanding these fluid-structure interactions. During 
atmospheric reentry, hypersonic vehicles are subjected to high 
levels of boundary-layer pressure fluctuations that can cause 
vibration of internal components. Experiments were conducted 
to correlate the unsteady loading from turbulent spots in the 
transitional hypersonic boundary layer to the dominant vibrational 
response of a thin panel. Experiments have also been conducted 
to better understand fluid-structure interactions in subsonic and 
supersonic cavity flows.  Work focused on determining if the 
resonant tones of these cavities can drive a large vibration of 
internal structures when matching a structural natural frequency. 
This talk will also discuss efforts to improve the modeling of jointed 
structures. Nonlinear structures are currently being subjected to 
well-characterized impulsive shock loading to test the fidelity of 
existing nonlinear structural dynamics models, which are often 
calibrated used mechanical methods quite different from the fluid 
forcing. This talk will also briefly cover the use of time-resolved 
particle image velocity (TR-PIV), digital image correlation (DIC), 
and pressure-sensitive paint (PSP) to capture both the fluid loading 
and structural response with both temporal and spatial resolution.

EARL DOWELL (DUKE)

SPEAKER BIO:
Dr. Dowell is an elected member of the National Academy of 
Engineering, an Honorary Fellow of the AIAA and a Fellow of 
the American Academy of Mechanics and the ASME.  He has 
been a member of the United States Air Force Scientific Advisory 
Board; the Air Force Studies Board; the Aerospace Science and 
Engineering Board; the Board on Army Science and Technology 
and the AGARD (NATO) advisory panel for aerospace engineering.  
He has received the AIAA Structure, Structural Dynamics and 
Materials Award, the Von Karman Lectureship the Crichlow Trust 
Prize and the Reed Aeronautics Award; the ASME Spirit of St. 
Louis Medal, the Den Hartog Award and Lyapunov Medal; and the 
Guggenheim Medal (AIAA/ASME/AHS/SAE).

Dr. Dowell research areas are acoustics, aerodynamics, dynamics 
and fluid-structure interaction.  He received his BS degree from 
the University of Illinois and SM and ScD degrees from the MIT.  
Before coming to Duke as Dean of the School of Engineering 
(1983-99), he taught at MIT and Princeton.  He also worked with 
the Boeing Company..

TITLE:
Fluid structure interaction in supersonic/hypersonic flow:  
lessons from the past and prospects for the future

PRESENTATION SYNOPSIS:
Three major FSI physical phenomena will be discussed: (1) The 
oscillations of a structure (panel or shell) due to the fluctuating 
forces from a turbulent boundary layer. (2) The oscillations of 
a structure in response to an oscillating shock wave where the 
shock oscillates even in the absence of any panel motion. (3) The 
oscillations due to a fully coupled interaction between the flow 
and structure that leads to a dynamic instability of the coupled 
FSI system which is often called “flutter”. Note that in regard to 
(2) the oscillating structure may alter the characteristics of the 
oscillating shock and thus the flow and structure may be fully 
coupled as well in this scenario. This potential and indeed even 
likely phenomenon is virtually unstudied in the previous literature 
for hypersonic flow, although efforts from previous studies at lower 
Mach numbers may provide a useful guide. Clearly these three 
physical phenomenon may all occur simultaneously for certain 
flow and structural parameter combinations, but it is convenient 
and useful to consider them individually as well as collectively.
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INGO JAHN (UQ)
SPEAKER BIO:
Ingo Jahn joined UQ in 2012 as a lecturer in Mechanical 
Engineering within the School of Mechanical and Mining 
Engineering. He obtained a Master of Engineering Degree from 
the University of Oxford, UK in 2003, which was followed by a 
DPhil at the Turbomachinery laboratory at the University of Oxford. 
Between 2007 and 2012 Dr. Jahn worked for Rolls-Royce plc 
in the United Kingdom as a Specialist in Advanced Seals and 
as Research Technology Leader for Oil Systems. Today, Ingo’s 
research interests are numerical simulation and experimental 
investigations of complex fluid dynamics.  His research has focused 
on the numerical and experimental investigation of scramjet inlet 
flows and the use of flow features to enhance their performance, 
simulation and development of radial inflow turbomachinery for 
advanced working fluids (e.g. supercritical Carbon Dioxide), and 
research exploring fluid structure interactions at hypersonic flow 
conditions.

TITLE:
Fluid Structure Interaction simulations in EILMER: Implementation 
and Examples

PRESENTATION SYNOPSIS:
Eilmer is the Finite-Volume compressible flow code developed and 
maintained at the University of Queensland. The code has been 
extensively exercised and validated for the simulation of transient 
flows in hypersonic impulse facilities. Over the years the code 
has been upgraded with a moving mesh capability. This talk will 
present the moving and deforming mesh capabilities implemented 
in Eilmer and how these have been used for closely and loosely 
coupled Fluid-Structure-Thermal-Interaction simulations. 
Simulation results for a series of validation and example cases 
are presented.

WEI-XI HUANG (TSINGHUA)
SPEAKER BIO: 
Wei-Xi Huang received his bachelor degree and master degree 
from Tsinghua University in 2001 and 2004, respectively, and he 
completed his PHD at KAIST in 2009. In 2010, Huang entered 
the school of aerospace engineering of Tsinghua University as a 
lecturer, where he is now serving as an associate professor (2012-
now). Huang’s current research focus is on numerical study of 
turbulence control and development of novel schemes for turbulent 
drag reduction. Huang is also interested in computational biofluid 
mechanics. He has been developing computational methods for 
fluid-flexible body interactions, with the goal of simulating and 
obtaining physical insight into problems from biomechanics. 
Huang received China National Science Funds for Excellent 
Young Scientists in 2013, and Yangtze River Scholar Award for 
Young Scholars in 2016. Huang is currently an editorial board 
member of Proc. Inst. Mech. Eng.-Part C: Journal of Mechanical 
Engineering Science.

TITLE: 
Direct Numerical Simulation of Turbulent Boundary Layer over 
Compliant Wall

PRESENTATION SYNOPSIS: 
In this talk, I am going to introduce our recent work on the spatially 
developing turbulent boundary layer over compliant wall via direct 
numerical simulation. The monoharmonic analysis is carried out 
for selection of the parameters of compliant wall in numerical 
simulations. The instantaneous flow fields and the turbulence 
statistics are presented to show the impact of the compliant wall. 
A dynamical decomposition of the skin-friction coefficient Cf is 
performed for examining the sources bringing the variations in Cf. 
The spatial evolution of compliant wall motion is disclosed, which 
is a special feature of the boundary layer flow. The frequency-
wavenumber power spectrum of wall pressure fluctuation is 
presented for studying the interaction of the compliant wall and 
the above turbulent flow. Furthermore, extension of this work 
by considering the anisotropic wall material properties will be 
introduced. The intuitive mechanism of the anisotropic compliant 
wall motion for drag reduction through the decrease of the 
Reynolds shear stress will be discussed.

CHANG-KWON KANG (ALABAMA)
SPEAKER BIO: 
Dr. Chang-kwon Kang is an Assistant Professor at the Mechanical 
and Aerospace Engineering of the University of Alabama in 
Huntsville (UAH). He has co-authored a book and around 45 journal 
and conference papers on bioinspired aerodynamics. He received 
his bachelor’s and master’s degree in Aerospace Engineering 
from the Delft University of Technology in the Netherlands and 
PhD in Aerospace Engineering from the University of Michigan in 
2011. He was also a postdoctoral research fellow at the University 
of Michigan before joining UAH in 2013. His interests are in 
unsteady aerodynamics, fluid-structure-dynamics interaction, 
aeroacoustics, unmanned aerial vehicles, Mars flight, and high 
performance computing.

TITLE: 
Exact solution to the aeroelastic response of a two-dimensional 
elastic plate in axial flow 

PRESENTATION SYNOPSIS: 
The aeroelastic response of an elastic plate in an unsteady flow 
describes many real-world applications from biolocomotion to plate 
flutter and energy harvesting. However, the analysis is challenging 
because the dynamics of the structure and fluid are two-way 
coupled and a priori unknown. In this presentation, I will describe 
a novel analytical model that predicts the two-way coupled 
aeroelastic response of a linear elastic plate in axial potential 
flow, including the effects of plate curvature. Exact solutions are 
obtained by deriving the generalized aerodynamic force with 
respect to the beam eigenfunctions, which are expressed in a 
Chebyshev polynomial expansion. The derived solution agrees 
well with the results reported in the literature for plate flutter and 
flapping wings.

STUART LAURENCE (MARYLAND)
SPEAKER BIO:
Stuart Laurence is an Assistant Professor in Aerospace Engineering 
at the University of Maryland, College Park. His research focuses 
on various problems relevant to high-speed flight, including 
hypersonic boundary-layer transition, shockwave/ boundary-layer 
interactions, high-speed fluid-structure interactions, supersonic 
combustion, and aerodynamic interactions between high-speed 
bodies; he is also active in the development of experimental 
techniques for the study of these problems. He received his Ph.D 
from the Graduate Aeronautical Laboratories, California Institute 
of Technology and worked as a research scientist at the German 
Aerospace Center (DLR), Goettingen, before joining the faculty at 
the University of Maryland in 2013.

TITLE:
Measurements on a compliant panel excited by a Mach-6, planar 
shock-wave/boundary-layer interaction

PRESENTATION SYNOPSIS: 
An experimental campaign is conducted in the NASA Langley 
Mach-6 20” tunnel to investigate the fluid-structure interaction 
(FSI) induced when a flexible panel is excited by a hypersonic 
shock-wave/boundary-layer interaction (SWBLI). The model 
configuration is a flat plate with a planar ramp; the ramp angle 
can be adjusted so that the SWBLI strength varies from attached 
through to fully separated (for a turbulent incoming boundary layer). 
The compliant panel is mounted on the ramp and is produced by 
machining out a pocket in the rear of the ramp, providing well-
defined (clamped) boundary conditions. Measurements with a 
rigid panel are also performed as a baseline for the FSI results. 
Diagnostic techniques employed include fast-response pressure 
transducers, high-speed schlieren (conventional and focusing), 
temperature-sensitive paint, and marker-based photogrammetry 
for ramp deformation measurements. In this presentation, the 
experimental methodology will be described and preliminary 
results discussed.
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JUSTIN LEO (SWINBURNE)
SPEAKER BIO:
Dr. Justin Leontini is currently an Associate Professor in the 
Department of Mechanical and Product Design Engineering at 
Swinburne University of Technology. His research spans a number 
of areas in fluid mechanics and flow phenomena. His core interests 
include fluid structure interaction, bluff-body fluid dynamics and 
flow stability, and the simulation of these flows.

TITLE:
Flow-induced vibration of groups of structures

PRESENTATION SYNOPSIS:
While our understanding of the various fluid-elastic phenomena 
that cause the flow-induced vibration of isolated structures is 
becoming well-developed, there are many natural and engineering 
situations where the vibration of groups or arrays of objects is of 
importance. I will present our group’s recent work on the flow-
induced vibration of groups of cylinders, undertaken using sharp-
interface immersed boundary simulations.

JIMMY LIAO (FLORIDA)
SPEAKER BIO:
Jimmy is an Associate Professor of Biology at the University of 
Florida/Whitney Laboratory for Marine Bioscience, UF Term 
Professor and an Affiliate Professor in the Clayton Pruitt Family 
Department of Biomedical Engineering. His Ph.D. at Harvard 
University looked at how fish swim in turbulent flows. He then was 
a postdoc in the Neurobiology Department at Cornell University, 
where he studied the neural circuits of sensorimotor behavior in 
zebrafish. Jimmy is an avid angler and enjoys writing, traveling 
and acting. He is currently funded by the NIH and NSF.

TITLE:
Fish swimming: insights and challenges in biological fluid-structure 
interactions

PRESENTATION SYNOPSIS:
I will summarize our work on the mechanisms of how fish sense 
and exploit von Karman vortices in single and tandem cylinder 
situations. Topics will range from lateral line flow sensing and 
energetics to physical modeling, and will span the disciplines of 
neuroscience, physiology and fluid dynamics.

HAO LIU (CHIBA)
SPEAKER BIO:
Hao LIU is professor of mechanical engineering at Chiba University, 
and director of SJTU-CU ICRC. He was a senior research scientist 
in RIKEN (2000~2003), an assistant professor in Nagoya Institute 
of Technology (1998~2000), a research scientist in Japan Science 
and Technology Agency (JST) (1993~1997), and a research 
scientist in Ship Research Institute (1992~1993). He received a BS 
degree from Dalian University of Technology in 1985 and received 
his MS and PhD degrees, both in fluid engineering, in 1989 and 
in 1992, respectively. He is the author and a co-author of more 
than 170 papers in refereed journals with more than 5597 citations 
(Google Scholar), mainly dealing with computational mechanics, 
biomechanics in flying and swimming, fluid-structure interaction, 
biomimetics, insect-inspired micro air vehicles, and bio-inspired 
engineering as well as multi-scale, multi-physical modeling of 
the cardiovascular system, and predictive medicine. He is an 
associate editor-in-chief of Acta Mechanica Sinica and associate 
editors of Biomimetics & Bioinspiration and Journal of Bionics 
Engineering. He has given more than 80 seminars and invited 
lectures in internationally reputed institutions and conferences, 
and has been a guest chief scientist of RIKEN, a visiting chair 
professor at Shanghai Jiao Tong University, visiting professors of 
Chinese Academy of Sciences’ Graduate School and The Hong 
Kong University of Science and Technology. His professional 
views have been quoted in several news media, including NHK, 
AFP, Thomson Reuter, Yomiuri-Shimbun, Asashi-Shimbun, Nihon 
Keizai Shimbun, Nikkan Kogyo Shimbun as well as the Science 
Channel Network of the JST.

TITLE:
Passive mechanisms in bio-inspired flight systems: flexibility and 
robustness 

PRESENTATION SYNOPSIS:
Flying insects and birds are capable of actively powering 
and controlling flights by flapping wings to perform excellent 
flight stability and maneuverability while presenting passive 
mechanisms associated with flexible wings and wing-hinges, and 
deformable bodies. In this talk, with a specific focus on flexibility and 
robustness strategies in bio-inspired flight systems, we highlight 
recent advances and challenges in flexible wing aerodynamics, 
flexible wing-hinge dynamics as well as body flexibility- induced 
dynamic flight stabilization and flight control in insects, birds and 
biomimetic flapping MAVs.

XI-YUN LU (USTC)
SPEAKER BIO: 
Professor Lu is Cheung Kong Professor of Fluid Mechanics 
and the Executive Dean of the School of Engineering Science, 
the University of Science and Technology of China (USTC). He 
received his PhD degree at USTC in 1992. His area of research 
concerns physical analysis and numerical simulation of turbulent 
flows, biofluiddynamics of swimming and flying animals, vorticity 
and vortex dynamics, and interfacial flow and interface instability. 
His research findings are described in over 200 archival journal 
papers and over 100 international conference papers. In addition, 
he serves on and has served on a large number of steering 
committees and journal editorial boards.

TITLE:
Numerical study on the dynamics of fluid and flexible plate 
interaction

PRESENTATION SYNOPSIS: 
In this talk, I will attempt to present our recent work on the dynamics 
of fluid and flexible plate interaction. Some typical aspects include 
self-propulsion of flapping flexible plates, inverted flexible plates 
in a uniform flow, and fluid flow over a circular flexible plate. The 
dynamics of fluid and flexible plate interaction is investigated by 
means of an immersed boundary-lattice Boltzmann method for the 
fluid flow and a finite element method for the plate motion.
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JACK MCNAMARA (OSU)
SPEAKER BIO:
Jack McNamara is an associate professor in the Department of 
Mechanical & Aerospace Engineering at The Ohio State University 
and director of the Multi-Physics Interactions Research Group.  He 
is also directing the US Air Force Research Laboratory/University 
Collaborative Center in Structural Sciences.  His research 
interests are broadly in the areas of fluid-structural interactions 
and model reduction of high-dimensional dynamical systems; with 
an interconnected focus on improving basic understanding and 
computational methods.  A core application target is air vehicle 
operation in high-speed flow regimes, where there is a potential for 
complex interactions at both the component (e.g., fluid-thermal-
structural-material) and vehicle (e.g., aero-servo-thermo-elastic-
propulsive) levels.  Other application areas include fluid-structural 
centric, multi-disciplinary interactions of wind turbines, flapping 
wing air vehicles, automobiles, and turbomachinery.

TITLE:
Co-Simulation in High-Speed FSI: Where are we and where 
should we go?

PRESENTATION SYNOPSIS:
The last decade represents an increasingly active period in high-
speed FSI, driven by groundbreaking achievements in atmospheric 
hypersonic flight, global pursuit of high-speed systems, and 
the potential to unlock previously unachievable capabilities by 
understanding FSI.  The current state-of-the-art in simulation and 
analysis capabilities span all levels of model fidelity for the different 
disciplines (fluid, thermal, structural, material); however, capturing 
all physics, at all times, for any problem remains impractical.  
Important on-going issues are the identification of problems where 
understanding FSI is critical and/or game changing in vehicle 
development, and the fidelity needed to achieve this.

VENKAT NARAYANASWAMY (NCSU)
SPEAKER BIO:
Professor Narayanaswamy obtained the doctoral degree from 
The University of Texas at Austin specializing in shock boundary 
interaction physics and plasma-based control. Subsequently, he 
pursued a postdoctoral fellowship at The University of Texas at 
Austin and RWTH Aachen, Germany before joining the North 
Carolina State University in 2012. Since then Dr. Narayanaswamy 
has been recognized with numerous research awards and honors 
including the AFOSR Young Investigator Program Award (2016), 
Air Force Summer Faculty Fellowship (2016), and NC Space Grant 
New Investigator Award (2014). Dr. Narayanaswamy was also 
invited to write a journal article on “Low-frequency unsteadiness 
of shock wave/turbulent boundary layer interactions” by Annual 
Review of Fluid Mechanics in 2015.

TITLE: 
Compression Ramp Induced Shock Wave/Turbulent Boundary 
Layer Interactions on a Compliant Material

PRESENTATION SYNOPSIS: 
An investigation into the potential use of soft compliant materials 
towards unsteady shock load mitigation is made. Compression 
ramps with different angles are used to generate shock waves 
impinging on the surface of the compliant layer embedded on 
a rigid flat plate in a Mach 2.5 flow. A urethane rubber material 
is chosen as the candidate compliant material for their well 
characterized material properties and ease of fabrication. Shock 
boundary layer interactions and fluid structure interactions are 
analyzed through oil-pigment surface streakline visualization and 
high-speed pressure transducer measurements. Reductions in the 
mean separation size are observed with embedding the compliant 
layer compared to without. Furthermore, significant reduction in 
the energy content of the low frequency shock oscillations over the 
intermittent region was also observed by embedding a compliant 
layer on the rigid plate. Some of the possible FSI mechanisms 
that causes the observed reduction unsteady shock oscillations 
are discussed.

ANDREW NEELY (UNSW CANBERRA)
SPEAKER BIO:
Andrew Neely is a Professor at UNSW Canberra. He leads a 
research group developing experimental and numerical techniques 
to model and measure the interactions between the flow-field 
aerothermodynamics and the thermal-structural response of high-
speed flight vehicles and propulsion systems. His group works 
with a range of Australian and international collaborators on a 
number of projects including the large DSTO/USAF HIFiRE and 
ESA led HEXAFLY-INT hypersonic flight-test programs.
Andrew completed his Masters and PhD in the Centre for 
Hypersonics at the University of Queensland. He undertook 
postdoctoral research for Rolls-Royce plc in the Osney Thermo-
Fluids Laboratory at the University of Oxford before returning to 
Australia to take up a faculty position at UNSW.

TITLE: 
Hypersonic FSI experiments on cantilevered plates

PRESENTATION SYNOPSIS: 
There continues to be a lack of high-quality measurements of 
fluid-structure interaction in hypersonic flows. This data is vital for 
the valuation of predictive codes. At UNSW Canberra we have 
been developing experimental techniques to subject fundamental 
geometries to hypersonic FSI. In particular we have been using 
simple elastic plates cantilevered from the trailing edge of rigid 
plates with sharp leading edges, as they exhibit a nominal 2D 
response which lends itself both to flow visualisation via high-
speed schlieren videography and simulation. We have also 
investigated the influence of SWBLI on the FSI by impinging 
shock waves on to the elastic plates. We have performed these 
experiments primarily in the compression-heated TUSQ facility at 
the University of Southern Queensland which has a flow duration 
of ~ 200 MS.

SRIDHAR RAVI (RMIT)
SPEAKER BIO:
Dr.Sridhar Ravi completed Bachelors of Engineering (Aerospace) 
and PhD from RMIT in 2007 & 2011 respectively. For his PhD, Dr. 
Ravi studied the influence of wind turbulence on the aerodynamic 
performance of wings. From 2012 he was a Post- ‐Doc Fellow 
in the Dept. of Organismic and Evolutionary Biology in Harvard 
University where he studied insect and bird flight in complex 
spatial and wind environments. Dr. Ravi was a JSPS Fellow in 
Chiba University and an Alexander von Humboldt Fellow in 
Bielefeld University researching on the biomechanics and bio-
inspired flapping wing systems. Since 2016, Dr. Ravi is a lecturer 
in the School of Engineering in RMIT University.

TITLE:
Bio-inspired voice coil based miniature flapping wing contrivance

PRESENTATION SYNOPSIS:
Micro air vehicles have been an active research area over the 
last decade due to a myriad of envisaged applications. This has 
resulted in rapid advancement in the aerial capabilities of larger 
size (>20cm) rotary platforms. At smaller scales (i.e. <10cm) 
flapping flight offers significant advantages over rotary platforms 
especially in manoeuvrability and aerodynamic efficiency.  While 
our understanding of the basic aerodynamics of flapping flight at 
such size scales has improved considerably, an efficient at-scale 
flapping wing robotic prototype still remains an aspiration. Previous 
designs have sought to utilize conventional techniques to create 
the reciprocal motion of the wing including using a combination of 
motors, gears and sliders. These are been reasonably successful 
with a number of contraptions capable of nominally stable flight 
however such designs are fraught with mechanical inefficiencies 
and frictional losses. We sought to overcome some of these 
challenges by implementing a magnetically actuated system to 
drive the wing. Adopting a bio-inspired approach we designed a 
flexible thorax consisting of a combination of a single neodymium 
magnet and two micro coils to drive the wings in flapping motion. 
The contrivance weighs <1.5gms, 6cm in wingspan and capable 
of flapping the wings at >30Hz over 110Deg. The system 
has minimal contacting parts and suffers limited frictional and 
mechanical losses. Wing rotation in our design was passive yet 
a remarkable level of kinematic dexterity could be achieved with 
this simple system. By varying the frequency and DC voltage 
and amplitude of the coils independently, bilateral control of the 
flapping frequency, amplitude and mean flapping position can be 
achieved.
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LEX SMITS (PRINCETON)
SPEAKER BIO: 
Dr. Smits is the Eugene Higgins Professor of Mechanical and 
Aerospace Engineering at Princeton.  His research interests are 
centered on fundamental, experimental research in turbulence and 
fluid mechanics. In 2004, Dr. Smits received the Fluid Dynamics 
Award of the American Institute of Aeronautics and Astronautics 
(AIAA).  In 2007, he received the Fluids Engineering Award from the 
American Society of Mechanical Engineers (ASME), the Pendray 
Aerospace Literature Award from the AIAA, and the President’s 
Award for Distinguished Teaching from Princeton University. In 
2014, he received the Aerodynamic Measurement Technology 
Award from the AIAA.  He is a Fellow of the American Physical 
Society, the American Institute of Aeronautics and Astronautics, 
the American Society of Mechanical Engineers, the American 
Academy for the Advancement of Science, the Australasian Fluid 
Mechanics Society, and he is a Member of the National Academy 
of Engineering.  He is currently the Editor-in-Chief of the AIAA 
Journal

TITLE:
Fast and efficient underwater propulsion inspired by biology

PRESENTATION SYNOPSIS:
Biology offers a rich source of inspiration for the design of novel 
propulsors with the potential to overcome and surpass the 
performance of traditional propulsors for the next generation of 
underwater vehicles. To-date, however, we have not achieved 
the deeper understanding of the biological systems required to 
engineer propulsors with the high speed and efficiency of animals 
like sailfish, tuna, or dolphins. What is the underlying physics of 
the fluid-structure interaction of bio-propulsors that results in 
the superior performance observed in nature?  Moreover, how 
do we replicate this performance in the next generation of man-
made propulsors? Can we push beyond the limits of biology?  By 
studying the performance of simple heaving and pitching foils, we 
have identified the basic scaling that describes the thrust, power 
and efficiency, under continuous as well as burst-coast actuation.  
These scaling relationships allow us to identify the natural limits 
on simple bio-inspired propulsors, and suggest that further 
improvements in performance will require adaptive flexibility and 
optimized planforms.

KLAUS REGENAUER-LIEB (UNSW SYDNEY)
SPEAKER BIO:
Prof. Regenauer-Lieb leads Petroleum Engineering at UNSW 
since 2014. He has a track record from world leading institutions 
comprising the University of Minnesota, the Swiss ETH Zurich, 
the University of Auckland, the Universities of Mainz and Kiel, 
the CSIRO and The University of Western Australia. He is well-
known in the field of mathematical geophysics having pioneered 
new techniques for the modelling of shear zones based on 
fundamental physics, the link between Earth’s heat, its chemistry 
and its mechanical behaviour.

TITLE:
Fluid structure interaction on million years time scale and the 
curvature of oceanic arcs

PRESENTATION SYNOPSIS:
A striking feature of oceanic trench systems is their alignment into 
an arcuate shape. Oceanic arcs are surface traces of oceanic 
plates plunging at the deep-sea trenches into the fluid-like (on 
million years time scale) Earth’s mantle. They portray a convex 
curvature as seen from the subducting plate as it approaches the 
trench. We use coupled Boundary-Element (fluid)- Lagrangian 
Finite Element (solid) modelling for deformable structure fluid 
interaction. The method allow us to investigate the dynamic causes 
of arc curvature and test two alternatives: (1) External feedback 
between the migrating lithosphere and the secondary induced 
mantle flow, (2) Internal heterogeneities within the lithosphere 
itself, e.g. owing to differences in cooling ages of the plate at the 
trench. We find that almost all arcs on the Earth are in the range 
described by hypothesis 1 and 2. Internal heterogeneities within 
the slab seem to be the most potent driver for curvature.

BEN THORNBER (SYDNEY)
SPEAKER BIO: 
Associate Professor Ben Thornber graduated with a Masters 
degree in Mechanical Engineering and Management Techniques 
from the University of Edinburgh in 2001. He then undertook a 
Masters in Space Studies at the International Space University, 
including a period of work at NASA-JPL. Deciding to focus on 
aerodynamics, he moved to Imperial College to undertake an 
MSc in Computational Fluid Dynamics. This led to a position in 
the Aerothermodynamics department at the European Space 
Agency. Ben returned to academia at Cranfield University in 2004 
to undertake a PhD in Compressible Turbulent Mixing, where he 
continued research in computational fluid dynamics methods and 
applications as a Research Fellow and then Lecturer collaborating 
with a wide range of international engineering organisations. 
In 2011 he spent 5 months at the University of Sydney as an 
International Visiting Research Fellow, and returned in 2013 to 
lecture in Aeronautical Engineering (Aerodynamics) in the School 
of Aerospace, Mechanical and Mechatronic Engineering. He is 
currently the acting Associate Dean (Research) and Associate 
Professor for the Faculty of Engineering and IT. To date, his key 
contributions have been in the fields of numerical methods for 
computational fluid dynamics, in particular unsteady compressible 
turbulent flows.

TITLE: 
A High-Order Fluid-Structure Interaction Algorithm Utilizing Radial 
Basis Functions

PRESENTATION SYNOPSIS: 
We present the development of a new Fluid-Structure Interaction 
(FSI) coupling procedure utilising Radial Basis Functions. This 
enables the computation of compressible FSI problems using a 
well proven very high order accurate compressible solver coupled 
with simplified structural models. The talk will focus on the coupling 
approach, validation and verification, and initial applications to 
cavity-store aeroacoustics and transonic buffet.

HYUNG JIN SUNG (KAIST)
SPEAKER BIO:
Dr. Hyung Jin Sung is a full professor at Korea Advanced Institute 
of Science and Technology (KAIST). He received his B.S. in 
Mechanical Engineering from Seoul National University in 1978; 
M.S. in Mechanical Engineering at KAIST in 1980; and his PhD 
from KAIST in 1984. He was a post-doc at UIUC from 1984-
1986. In 1984, he joined the faculty at KAIST as an assistant 
professor, and was promoted as an associate professor in 1990 
and a full professor in 1994. He has been enlisted as a fellow 
of the American Physical Society in 2013 for his contributions to 
turbulence, fluid-structure interaction and acousto/microfluidics. 
He is also a recipient of KAIST grand prix academic award in 2009 
and Sudang award in 2013. He has been a co-author of more than 
335 archival journal articles. His research interests include fluid-
structure interaction, acoustofluidics, and turbulence.

TITLE:
Hydrodynamics of flexible fins propelled in tandem, diagonal, 
triangular and diamond configurations 

PRESENTATION SYNOPSIS:
A fish may gain hydrodynamic benefits from being a member of 
a school. Inspired by fish schools, a two-dimensional simulation 
was performed for flexible fins propelled in tandem, diagonal, 
triangular and diamond configurations. The flow-mediated 
interactions between the flexible fins were analyzed by using an 
immersed boundary method. A transverse heaving motion was 
prescribed on the leading edge of each fin and other posterior 
parts passively adapted to the surrounding fluid as a result of the 
fluid-flexible-body interaction. The flexible fins were allowed to 
actively adjust their relative positions in the horizontal direction. 
The four basic stable configurations are spontaneously formed 
and self-sustained purely by the vortex-vortex and vortex-body 
interactions. The hydrodynamic benefits highly depend on the 
local positions of the members. For the same heaving motion 
prescribed on the leading edge, the input power of the following fin 
in the stable tandem and diagonal configurations is lower by 14% 
and 6% respectively than that of the leading fin. The following fin 
in the diagonal formation can keep pace with the leading fin even 
for reduced heaving amplitudes because of the help of the leader 
via their shared fluid environment, where its required input power 
is reduced by 21%. The heaving amplitudes of the trailing fins are 
reduced to optimize the propulsive efficiency and the average 
efficiencies in the triangular and diamond configurations increase 
by up to 14% and 19%, respectively, than that of the isolated 
swimmer. The propulsive efficiencies are enhanced by 22% for 
the fins in the second row and by 36% for the fin in the third row 
by decreasing the heaving amplitude in the diamond formation.
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JOHN YOUNG (UNSW CANBERRA)
SPEAKER BIO: 
Dr John Young is an Associate Professor in the School of 
Engineering and Information Technology at UNSW Canberra. He 
was awarded a PhD by UNSW in 2005, having previously served 
as an Aeronautical Engineering officer in the Royal Australian Air 
Force and then joining UNSW Canberra as a Lecturer in 2001. 
He was a Visiting Fellow at Wolfson College, Oxford University 
in 2007, promoted to Senior Lecturer in 2008 and Associate 
Professor in 2014. In 2012 he was named the Young Tall Poppy 
of the Year for the Australian Capital Territory by the Australian 
Institute of Policy and Science. He has held the position of Deputy 
Head of School for Teaching since 2014. His research interests 
include vortex dynamics, flapping wing aerodynamics, fluid-
structure interaction in natural fliers and swimmers, renewable 
energy generation, effect of shockwaves on deformable structures, 
supersonic bodies in ground effect, and fluidic thrust vectoring and 
modulation in nozzles.

TITLE: 
Immersed boundary methods for fluid-structure interactions and 
their applications 

PRESENTATION SYNOPSIS: 
This talk will introduce recent progress in immersed boundary 
methods for a variety of fluid-structure interaction (FSI) problems 
in biological flows, energy harvester and hypersonic flows. 
Recently, we have incorporated immersed boundary methods 
into the second-order finite difference method (for incompressible 
FSI), high-order WENO scheme (for compressible FSI) and 
lattice Boltzmann method (for incompressible moderate and 
high Reynolds number FSI). New elements including adaptive 
mesh, multiphase flows and non-Newtonian rheology have been 
considered. Validations are presented to show the accuracy and 
efficiency of these methods. Applications of the methods are 
briefly introduced.

FANGBAO TIAN  (UNSW CANBERRA)
SPEAKER BIO: 
Dr Fangbao Tian is a Senior Lecturer in the School of Engineering 
and Information Technology of UNSW, Canberra. His research 
focuses on numerical methods for fluid-structure interaction and 
complex flows, as well as their applications. He was awarded a 
PhD in Engineering Mechanics in June 2011 by the University 
of Science and Technology of China. In September 2011, he 
joined the Computational Flow Physics Laboratory at Vanderbilt 
University, USA, as a Postdoctoral Researcher. In August 2013, 
he moved to SEIT as a Research Associate and got a Lecturer 
position here in 2014. He was promoted to Senior Lecturer in 
2017.

TITLE: 
Immersed boundary methods for fluid-structure interactions and 
their applications 

PRESENTATION SYNOPSIS: 
There continues to be a lack of high-quality measurements of 
fluid-structure interaction in hypersonic flows. This data is vital 
for the valu This talk will introduce recent progress in immersed 
boundary methods for a variety of fluid-structure interaction (FSI) 
problems in biological flows, energy harvester and hypersonic 
flows. Recently, we have incorporated immersed boundary 
methods into the second-order finite difference method (for 
incompressible FSI), high-order WENO scheme (for compressible 
FSI) and lattice Boltzmann method (for incompressible moderate 
and high Reynolds number FSI). New elements including adaptive 
mesh, multiphase flows and non-Newtonian rheology have been 
considered. Validations are presented to show the accuracy and 
efficiency of these methods. Applications of the methods are 
briefly introduced.

GARETH A. VIO (SYDNEY)
SPEAKER BIO:
Gareth A. Vio received his bachelor’s degree in aerospace 
engineering, and PhD degree in aeronautical engineering from 
the The University of Manchester in 1999 and 2005 respectively. 
He is currently a Senior Lecturer with the School of Aerospace, 
Mechanical and Mechatronic Engineering at The University of 
Sydney. His research interests include multidisciplinary design 
and topology optimisation, structural dynamics and nonlinear 
system identification.

TITLE:
FSI in micro-fluidic devices

PRESENTATION SYNOPSIS:
Microfuid mixers are becoming important for small engines and for 
biological flows. In this presentation will will show a study based on 
the topological optimisation of a baffle in a micro-fluidic device for 
increase mixing and stiffness taking into account the effect of FSI.

CHAS WILLIAMSON (CORNELL)
SPEAKER BIO: 
I am the Willis Carrier Professor of Engineering at Cornell, and I 
have spent 28 years here, having before spent 6 years at Caltech, 
2 years in industry, and before that I received a PhD at Cambridge. 
I have received 11 Teaching Prizes (not grants), including one 
National one in 1994 for $10,000 from the Keck Foundation, 
including the 1999 Weiss Presidential Fellowship ($25,000), and 
I was awarded the 2006 Carnegie-CASE Professor of the Year 
award in New York State, meeting Senator Hillary Clinton in 
Washington DC in Nov. 2006. I have published several papers, 
with a total of more than 16,000 citations, including an invitation to 
write three reviews of my fields of research in 1996 and 2004 and 
2016 for Annual Review of Fluid Mechanics. I was elected Fellow 
of the American Physical Society in 2003. I have been Chairman 
(and founder) of a series of six international conferences, Bluff 
Body Wakes and Vortex-Induced Vibrations (BBVIV).

TITLE:
Unsteady Vortex Dynamics of Sails due to Bodyweight Motion 

PRESENTATION SYNOPSIS: 
Olympic class sailing boats exhibit unsteady, often periodic, 
dynamics when sailors “rock and roll” their boats upwind and 
downwind around the race course. These unsteady flows are 
studied using a two-part approach. On-the-water tests in a 
modified Laser sailboat capture the motion of the boat and sail. 
The motions are the basis for towing tank experiments exploring 
fundamental 2D flows around representative sail sections. Three 
particular motions are studied: “Sail-Flicking”, “S-Turning”, and 
“Roll-Tacking”. Each kinetic technique is used by sailors to improve 
their performance during specific portions of a race and are most 
effective in select wind (and wave) conditions. Sail Flicking is 
caused by repeated motions of the sailor’s body. The S-Turning 
uses coordinated downwind turns, rolls, and sail adjustments. On-
the-water tests show a measurable increase in downwind Velocity 
Made Good (VMG) while experiments indicate the prolonging of 
strong vortices in the lee of a sail in the presence of periodic or 
intermittent S-Curving. During a Roll-Tack, sailors allow the boat 
to reach an alarming high heel angle during a tacking maneuver 
to windward. At the last minute, and to prevent capsizing, an 
aggressive bodyweight shift then rolls the boat upright, sweeping 
the sail through the air and dramatically increasing driving force. 
Roll-Tacking in light wind increases windward VMG relative to non-
rolling tacks. Lab experiments with a 2D sail, representing a slice of 
the sail, show the formation of a strong vortex pair associated with 
a six fold increase in driving force due to the rolling component.
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QIANG ZHU (UC SAN DIEGO)
SPEAKER BIO:
A/Prof Qiang Zhu got his PhD in applied mechanics from the 
Massachusetts Institute of Technology. He is currently an 
associate professor in the University of California San Diego. His 
research focuses on fluid-structure interaction problems in ocean 
engineering, bioinspired engineering, and biomedical research.

TITLE:
Numerical Investigation of Cephalopod-inspired Locomotion

PRESENTATION SYNOPSIS:
Inspired by cephalopods (octopus, cuttlefish, and squid) in their 
escaping swimming mode, we propose a novel design of an 
underwater propulsion system using a deformable body with 
pressure chamber, which propels itself in burst-coast cycles 
through a combined effect of pulsed jet and added-mass related 
thrust. To investigate the performance of this system we create 
a free-swimming computational model - the body deformation 
is prescribed yet the forward motion is driven by hydrodynamic 
forces. A numerical model using the boundary element method 
is developed to computationally study the swimming process and 
the dynamic characteristics of this system. The results show that 
in the bursting phase its peak speed depends on the size of the 
body, the deformation time, the amount of volume change during 
the deformation, and the size of the nozzle where the jet flow is 
generated. The optimal speed is found to coincide with the critical 
formation number, indicating that the formation of vortex rings in 
the wake plays a pivotal role in the dynamics of the system. The 
dynamics of the system in the coasting phase and the process of 
refilling the pressure chamber are also studied.

JOIN OUR  
REASEARCH COMMUNITY

UNSW: ONE GREAT UNIVERSITY, 
TWO GREAT CITIES
Outstanding research has earned us a place amongst the world’s best 
universities, and continues to enhance our reputation.

If you are ready to be part of our exciting journey, we are committed to …

   Offering scholarships in competitive rounds to eligible scholars from 
around the world

   Ensuring you work with world-class researchers

   Providing the best facilities and support for your research

   Developing the skills that will launch you into a research career in 
academia or industry

   Generating new knowledge to solve complex, real-world problems, 
deliver social benefits, and drive economic prosperity

Though the UNSW main campus is in Sydney, our location in Canberra – 
Australia’s capital, rated one of the most liveable cities in the world – is a 
bonus. With an international airport, and national cultural and government 
institutions, Canberra is a 2 hour drive from coastal beaches in one 
direction, and snowfields in the other, and a 3 hour drive from Sydney.
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services, environment, education, 
safety, civic engagement and 
housing.

CONTACT US 
+61 2 6268 8112

rsu@adfa.edu.au

CRICOS No. 00098G

www.unsw.adfa.edu.au
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BUILDING LEGEND
Military Facilities / Academic Buildings

1 Rector’s Office / Research Office / Finance / HS & Facilities Manager 

111 Adams Auditorium / Bandroom 

3 Military Building
4 Academy Cadets Mess
5 Indoor Sports Centre

112 Indoor Sports Centre Annex
B12 Weapons and Training Simulation System (WTSS)

6 Officers Mess
7 SNCO Mess

12 Junior Ranks Mess
13 Academy Library 
13 Australian Centre for Cyber Security (ACCS) 
13 Creative Media Unit (CMU)
13 Human Resources (Located at the end of the corridor) 
14 Information Communication Technology Services (ICTS) 
14 Learning and Teaching Group (LTG)

15-21 School of Engineering & Information Technology (SEIT)
21 Capability Systems Centre (CSC) / Equity Office 
22 School of Physical, Environmental & Mathematical Sciences (PEMS) North
24 Physical Plant Equipment
25 East Plant Room
26 School of Physical, Environmental & Mathematical Sciences (PEMS) South
27 School of Business (BUS)

28-29 School of Humanities & Social Sciences (HASS)
30 Lecture Theatre South
32 Lecture Theatre North

111 Student Administrative Services (SAS) / Research Student Unit (RSU)

33 ADFA Café / Banks / Hairdresser / Coop Bookshop
35 Capability & Technology Management College (CTMC)

Australian Centre for the Study of Armed Conflict and Society (ACSACS)36

36 Defence Force Chaplains College (DFCC)
40 Grand Stand
41 ACT Defence Clothing Store / University Main Store

42-44 Australia’s Federation Guard (AFG)
45-47 Maintenance Contractor / Maintenance Contract Office

Accommodation

Key

7 SNCO Accommodation
8-11 AFG Accommodation
50-72 Cadet LIA
B02-B13 SL Officer Accommodation 

Outdoor Facilities
80 Main Parade Ground
81 AFL Oval
82 Dowsett Rugby Field

83 Tennis Courts
84 Hard Stand Upper
85 Tennis Courts
86 Hard Stand Lower

Carparks

90-91 Carpark 
92 Officers Mess Carpark
93 Carpark

94 Cadet Carpark

95 Military Carpark

96 Indoor Sport Centre Carpark

97-98 CarparkCopyright UNSW Canberra © 2017 Last updated 17/06/2018 

Bus Stop

Duntroon Health Centre

Pedestrian Area

Major Road
Minor Road

Carpark / Service Roads
Emergency Vehicle Parking

Taxi Rank

Beach Volleyball Court
SL Accommodation Concierge

Bike SheltersB

ANZAC Memorial Chapel of St Paul
General Bridges Grave

Disabled Parking

x2

x2

x2

x2

x2

3130

EVENTS CAR PARK

WORKSHOP BLDG 32

EVENTS BUS



HIGH-SPEED FLUID-THERMAL STRUCTURAL (FTSI)
UNSW Canberra has been investigating high-speed fluid-thermal structural (FTSI) since 2004 when it became 
a partner on DARPA’s HyCAUSE program. This work continues both in the development of  experimental and 
numerical techniques and in support of  subsequent flight programs. More recently we have additionally focused on 
experimentally reproducing and modelling fundamental fluid-structure interactions (FSI) on canonical geometries 
in hypersonic flows with our Australian and international partners.

As well as our own free piston driven shock tunnel we have performed many of  our experiments in the University of  
Southern Queensland’s longer duration TUSQ facility in Toowoomba. In addition, we are developing the capability 
to perform even longer duration FSI experiments in our supersonic blowdown tunnel and our supersonic nozzle rig 
here in Canberra.

The research interests of  UNSW HYPERSONICS range from improving our understanding of  the fundamental 
physical and chemical processes in the flows associated with high-speed aircraft and planetary entry to the 
development and testing of  the technologies required to achieve practical hypersonic flight. This research will 
help us to understand and control the extreme conditions associated with high-speed flight.  The technologies 
we have developed in our investigations of  hypersonic flows have had applications in many other areas, including 
biomedical sensing and modelling, air speed measurements for commercial aircraft and the measurement and 
simulation of  component performance in gas turbines.

We investigate these processes using a combination of  experimental, analytical and computational expertise. 
Experimentally, we combine our hypersonic free-piston shock tunnel and supersonic wind tunnel facilities with 
laser-based flow diagnostics capable of  measuring gas temperatures, velocities and species concentrations, 
and highly sensitive, high-speed flow visualisation.  Computationally, we work on both Navier Stokes and direct 
simulation Monte Carlo modelling of  rarefied and continuum hypersonic flow.

In addition to our laboratory facilities, we are actively involved in putting advanced instrumentation on hypersonic 
flight vehicles, including diode laser absorption spectroscopy systems, temperature-sensitive paints, and 
sophisticated electronic sensing systems for the measurement of  heat flux. We have collaborated on the HyShot, 
HyCAUSE, HIFiRE, SCRAMSPACE and HEXAFLY-International hypersonic test-flight programs.

MEET THE TEAM
Our group currently consists of 5 academics, three postdoctoral fellows, a research engineer 
and 15 graduate students as well as dedicated technical staff. We currently receive funding 
from the Australian Research Council, the Department of Industry, Innovation and Science, 
the Defence Science and Technology Group and the United States Air Force and numerical 
supercomputer time through the National Computational Infrastructure.

LOW-SPEED FSI RESEARCH

INVESTIGATING LOW-SPEED  
FLUID-STRUCTURE INTERACTION (FSI)  
FOR MORE THAN 15 YEARS
UNSW Canberra has been investigating low-speed fluid-
structure interaction (FSI) for more than 15 years. Our foci 
are developing numerical methods for FSI and complex flows 
and promoting applications of  these methods in a variety of  
fundamental and engineering problems. 

First, we have made considerable contribution to developing 
numerical methods for FSI and complex flows by incorporating 
a few features into both Cartesian and body-conformal mesh 
methods. Our effort makes it possible to model FSI problems 
involving complex geometries, large deformation, non-Newtonian 
rheology, shock/blast waves, acoustics and fractures.

We have applied our methods as well as other commercial 
software to studying insect flight, fish swimming and flapping 
wing/plate based energy harvesters. We further have applied 
our methods to studying internal biological flows such as blood 
flow, laryngeal aerodynamics and vocal-fold vibration during 
phonation. Recently, we have extended our computational 
capability of  modelling fluid-structure-acoustics interactions with 
applications in acoustics design and control of  wind turbines. 

MEET THE TEAM
Our group currently consists of 
four academics, two postdoctoral 
fellows, and 8 graduate students.   
We currently receive funding from the 
Australian Research Council, NSFC 
and numerical supercomputer time 
through the National Computational 
Infrastructure.

HIGH-SPEED FSI RESEARCH
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UNSW Canberra at the  
Australian Defence Force Academy
Northcoott Drive, Canberra ACT 2600
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