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Bernd Noack HRA

Postdoctoral positions on turbulence control for greener traffic
with artificial intelligence

Research direction

Turbulence control has current and future engineering applications of truly epic
proportions, including cars, trains, airplanes, jet noise, air conditioning, medical
applications, wind turbines, combustors, and energy systems. In particular,
turbulence control can make road traffic more green by active and passive drag
reduction and is necessary for gust mitigation of large wind turbines.

A key feature, opportunity and technical challenge is the inherent nonlinearity
of the actuation response. For instance, excitation at a given frequency will affect
also other frequencies. This frequency crosstalk is not accessible in any linear control
framework.

Recently, Artificial Intelligence (Al) / Machine Learning (ML) has opened a
game-changing new avenue: the automated model-free discovery and exploitation of
unknown nonlinear actuation mechanisms directly in the plant. In addition, Al/ML
provides human-interpretable nonlinear reduced-order models for actuated
dynamics. Prof. Noack's team has pioneered these avenues in dozens of experiments
and simulations and is pushing the frontiers to increasingly more complex control
and modeling tasks.

Recruitment conditions

The postdoc will work in Prof. Noack's rapidly growing team on theoretical,
numerical or experimental projects related to Al-based turbulence control. One
avenue is algorithmic innovations of machine learning control (MLC), reduced-order
modeling, and Al-based analysis. The postdoc may also be involved in control studies
of transport-related numerical simulations or experiments. We have access to
wind-tunnels of the Institute and are building our own laboratory from scratch.

The postdoc is expected to a have a PhD in engineering, physics or computer
science, have first-author publications in international journals, and to integrate well
in a highly collaborative, interdisciplinary, international research team. The salary will
comprise the standard salary of HIT and may include a generous foreigner bonus
from Shenzhen government and a performance-related bonus.



Projects

We have a startup grant from Harbin Institute of Technology, expect to receive a
similar grant from Shenzhen government, and have applied to a Chinese-German
NSFC-DFG grant ‘Machine-Learned Surface Dynamics (MacLSD) for Friction Drag
Reduction' and a NSFC grant on “Shear turbulence control using machine learning'.

Contact

Prof. Bernd Noack, Institute of Turbulence-Noise-Vibration Interaction and
Control,

Harbin Institute of Technology, Shenzhen Campus, Building C, Room 312

University Town, Xili, Shenzhen 518058, China

Email: Bernd.Noack@bhit.edu.cn; Office: +86-(0)755-26038465.
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Yonggang Zzhu 47k M|
Distinguished Professor, School of Mechanical Engineering and Automation
Harbin Institute of Technology (ShenZhen), ShenZhen, 518055, PR China
WG IR T RS GRYID B R i 2%
Email: zhuyonggang@hit.edu.cn
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1992.2-1995.3 Ph.D. in Mechanical Engineering, The University of Newcastle,
NSW 2308, Australia W AHFEA-R /R MU LR LA

1980.9-1985.7 B.E. in Hydraulic Engineering, Tsinghua (Qinghua) University,
Beijing, PR China  JE#E K2 KFPKE TR 5
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3 Employment History and Career Highlights/ TAEZ [

2016.3- Distinguished Professor, Director of Center for Microflows and
Nanoflows at Harbin Institute of Technology (ShenZhen), PR China
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2016.9-2019.9 Joint Professor (Part-time), School of Science, RMIT University,
Melbourne VIC 3001, Australia R SRIRAR I TR R AR

2014.7-2016.6 Senior Principal Research Scientist and Research Team Leader
for Microfluidics and Fluid Dynamics Team, CSIRO Manufacturing Flagship, Clayton,
Melbourne, VIC 3169, Australia;

Project Leader, CSIRO Manufacturing Flagship, CSIRO Energy Flagship and CSIRO
Biosecurity Flagship;
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2011-2014 Senior Principal Research Scientist, Group Leader and Senior
Technical Fellow for Fluid Dynamics Group, CSIRO Division of Materials Science and
Engineering, Clayton, Melbourne, VIC 3169, Australia; 8 H] VB F AL E 5 T AT
FAMRLR 2 5 TRE-s R AR R iR 2o el EAE . BHE 75T
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Project Leader, CSIRO Energy Flagship; CSIRO Biosecurity Flagship and CSIRO
Food Futures Flagship. R KFMEICFHRARL S5 Tl B 7 LAL RE IR AN AE4)) 22 4 T R
R ERG PN

2011.8-2015.6 Technology Fellow/Senior Technology Fellow, Melbourne
Centre for Nanofabrication, Victoria node of Australian National Fabrication Facility

151 Wellington Road, Clayton, Melbourne, VIC 3168, Australia
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2012.7-2016.6 Adjunct Professor, Centre for Micro-Photonics, Swinburne
University of Technology, Melbourne, Australia

BRF T SCA KR Ot A O- A HA AR

2010.6-2013.7 Adjunct Professor, Institute for Sustainability and Innovation,
Victoria University, Melbourne 8001, Australia
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2008- 2011 Principal Research Scientist, Research Team Leader for Microfluids
Team and Project Leader,

CSIRO Division of Materials Science and Engineering, 37 Graham Road, Highett,
Melbourne, Victoria 3190, Australia
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2006-2008 Principal Research Scientist and Project Leader,
CSIRO Division of Materials and Manufacturing Technology, 37 Graham Road,
Highett, Melbourne, Victoria 3190, Australia
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2004-2006 Principal Research Scientist, Research Team Leader for Microfluidics
for Industrial and Life Sciences Team, Project Leader,

Thermal and Fluids Engineering Group, CSIRO Division of Manufacturing and
Infrastructure Technology, 37 Graham Road, Highett, Melbourne, Victoria 3190,
Australia
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2003.6-2003.12 Secondment Visiting Scientist, Microfluidics Laboratory,



Mechanical Engineering Department, Stanford University, Stanford, CA 94305, USA
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2003.7-2004 Principal Research Scientist and Project Leader,
Thermal and Fluids Engineering Group, CSIRO Division of Building, Construction
and Engineering, 37 Graham Road, Highett, Melbourne, Victoria 3190, Australia
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1998.5-2003.6 Senior Research Scientist and Project Leader,
Thermal and Fluids Engineering Group, CSIRO Division of Building, Construction
and Engineering, 37 Graham Road, Highett, Melbourne, Victoria 3190, Australia
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1996.12-1998.5 Post-Doctoral Research Fellow, Department of Mechanical
Engineering, The Johns Hopkins University, 3400 N. Charles Street, Baltimore, MD
21218, USA
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1995.7-1996.11
Research Associate & Academic Tutor, Department of Mechanical
Engineering, The University of Newcastle, NSW 2308, Australia
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2015.01 - 2016.07 Project Leader (IﬁHJ\J‘}\) for the CSIRO-CAS (IS
Bl 5 TV 78 2 23 - |8 B 2 BE ) project  “A nanodevice point-of- care
diagnostic platform for detection of cardiovascular disease biomarkers in blood
sample” , -- CSIRO-CAS collaboration project

2014.08 -2016.03 Project Leader (I H 157 N) for the project “Enzyme
encapsulation and release using a high internal phase material” , Funded by US Army
(R E %D

2013.07 -2016.06 Project Leader (IiH 15t \) for the Biosecurity project
“Microfluidic detection platform for viruses and bacteria” , -- CSIRO Biosecurity



project

2013.05 -2017.06 Project Leader (JiiH 415t A) for CSIRO Node Project of
the SIEF project “ High performance solar cell technology with integrated
Nanoplasmonic thin film and thermal management systems” , funded by SIEF
(Science and Industry Endowment Fund)

2010.12 -2013.06 Project Leader (IiH %177 A\) for the Physics Component
of the Capability Technology Demonstrator project- ‘Opto-Electronic Explosive
Detection Unit - Cybernose®’ (cross-divisional project), CSIRO Food Futures
Flagship, funded by Australian Department of Defence

2008.07 - 2010.12  Project Leader (X H 41 3 A ) for the Physics
Component of the Cybernose project- ‘A Cybernose biosensing platform for
detecting odorant molecules using bioluminescence resonance energy transfer’ ,
(cross-divisional project) CSIRO Food Futures Flagship

2009.06 -2012.12 Project Leader ( Wi H 41 5 AN )  for the project

‘Development of a portable multiplex lab-on-a-chip device for chemical, biological
and explosives detection’ , funded by Department of Prime Minister and Cabinet,
Attorney General’ s Office, Australian Federal Police, Australian Customs Service and
Defense Science and Technology Organization — Phase 2

2007.07 -2011.06 Project Leader (il H 15t \) for CMSE Component of the
project ‘Natural gas liquid (NGL) separation techniques in the processing of natural
gas’ (cross-divisional project); funded by Chevron Energy Technology Pty Ltd.

2006.06 —2008.06  Project Leader ( Wi H 41 5 AN )  for the project

‘Development of a hand-held analyser using microfluidics and microengineered
differential electrochemical sensors for characterization of CBE agents’ , funded by
Department of Prime Minister and Cabinet, Australian Federal Police, Australian
Customs Service and Defense Science and Technology Organization — Phase 1
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