Local AIAA Saint Louis Section University Research Program Emphasis Relating to Aerospace

The content in this article is from a set of presentations that these universities made to our AIAA section
on February 8, 2022.

Missouri Science & Technology

Aerospace Research at S&T

MISSOURI UNIVERSITY OF SCIENCE AND TECHNOLOGY

Figure 1 - MS&T Aerospace Research — Focus Areas
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Figure 2 — Center for Aerospace Manufacturing Technology
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Figure 3 — Missouri Manufacture Protoplex

Fluid/Gas Dynamics

+ Computational Fluid Dynamics (CFD)
and Direct-Simulation Monte Carlo
(DSMC) modeling of gases

+ First-principle-based particle
simulation algorithms for complex
fluid problems — wind borne debris in
tornado, particulates in advanced
manufacturing

Plasma Science and Engineering
+ High-fidelity kinetic modeling of
plasmas
* Ground laboratory investigations of
plasma phenomena for both ground
and space applications — from

advanced manufacturinﬁ to lunar

Large vacuum chamber (6-ft diameter, 10-ft
long)
Plasma source(s) and diagnostics
Lunar exploration
Space propulsion
CPU/GPU supercomputers
PoC: Daoru (Frank) Han, Ph.D.
Assistant Professor
Mechanical & Aerospace Engineering
handao@mst.edu
Funding

NASA, AFOSR, NSF

Figure 4 — Fluid/Gas/Plasma, Space Propulsion and Exploration Research




SmallSat Technology Development
* Develop improved small satellites and their
associated technologies
* MR & MR SAT microsats launch in ~two
years to demonstrate cold-gas propulsion
and stereoscopic imaging through
formation flight mission
Innovative Orbit Design/Optimization
* Expand mission capabilities
* Focus on libration point orbits for
SmallSats/CubeSats

CubeSats in Development

“revolution”

Curator’s Distinguished Teaching

Design,
fabricate, and
test CubeSats
and microsats!

; T _ o ¥ ~ »
Part of the Slide: 5 of 9
Fluid/Gas/Plasma, Spacq
SmallSat 1

PoC: Henry (Hank) Pernicka

Professor of Aerospace Engineering
pernicka@mst.edu, 573-341-6749
Funding
* AFOSR/AFRL, NASA, Amelia Earhart
Fellowships, DoD SMART Fellowships
Fellowships

Figure 5 — Small Sats and Astrodynamics Research
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Computational Analysis and Des‘j?gn of Reusable TPS

Araws point to critical regions under
aerodynamic heating
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Computational Hypersonics & Aerothermodynamics

* Uncertainty Quantification & Multi-Fidelity Modeling of
Hypersonic Flows and Systems

* Directed Energy Radiation Interaction with Hypersonic Flows and
Thermal Protection Systems (TPS)

* Simulation of Two-Phase Hypersonic Flows to Study TPS Erosion
due to the Impact of Dust and Weather Particulates

* Shock-Layer Radiation Side 5 ora

* Modeling and Simulation of Ablative and Reusabriuid/Gas/Plasma, Space Pr

* Scramjet Flow Path Analysis

* Thermal Management and Active Cooling of TPS

= Robust Hypersonic Vehicle Design Under Uncertainty

Aerospace Simulations Laboratory
Prof. Serhat Hosder

Figure 6 — Computational Hypersonics Research



Composite materials and structures

I [l [ o [
] [ [ (| [ (]
I u It
] I [ | [|
(| | (| (|
Polymer and metal additive manufacturing
i [l [ [ (]
] o I [ [| (|
I [} I |

Modeling and finite element simulation
(1 o mon [

& ol

“

Homeycomb Unit Cell Modeling ([ I [l [} I ] I ]
[
Il [ [ i

Octet-truss

PoC: K. Chandrashekhara,
Curators’ Distinguished Professor,

Gyroid Unit Cell Modeling Multiple Unit Cells Gyroid

Funding
* NSF, ONR, Naval Air Systems Command, Boeing, Nucor, Gerdau, GKN
GKN Aerospace, Honeywell, Spirit AeroSystems, United Soybean Board

Mechanical and Aerospace Eng
chandra@mst.edu;

http://web.mst.edu/~chandra/

Figure 7 — Composite Materials and Structures Research
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Prof. CL Chen

A team of MAE undergraduate students
conduct research on G-FORCE ONE

in Florida. The research involved
electrowetting, a process that uses
electric fields to improve condensation
on surface areas

Engineering
future
leaders.

Figure 8 — Electrowetting Research



MAE Research: Prof. Bill Ma

AFRL

N Avssr Y.

A Brief History of Spacecraft Thermal Control

1959 1979 1999 2019

Conduction Era CCHP Era OHP Era

Sputnik 1 GEOS 2 Galaxy X| ??
1959 1978 1999 Soon?
14 satellite 13t U.S. satellite to use 1= U.S. satellite to use 1%t satellite to use OHPs
heat pipes in TCS LHPs in TCS in TCS

Spacecraft thermal control paradigm changes every generation.
The time for OHPs is now.

Distribution A: Approved for public release; distribution is unlimited.

Figure 9 — Spacecraft Thermal Control Research

MAE Research: Prof. Bill Ma

AFRL
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OHP Development and Flight History — AF Perspective

+— 1990 OHP 1* Patented in Japan SMC and AFRL Funded Applied Research In-House and at
ThermAvant and LoadPath, 15.5M+
AFRL/RV and AFOSR
Funded Basic OHP
Research

ThermAvant spun ¢~ - ~ 4
out of UMissouri  AFRL/RV Starts ASETS pg First ASETS.II Flight ,
Research OHP Research Aircraft Flight  C i OHP Of 9 onX37B SBIR Dev'mt for
i Sales Limits Model Operational USSF sat
& Al & % 5
o N o oY o
i | " I i | Y | J
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" DARPANSF i -
NSFIONR Funding of . . ‘
Basic Research @ Funding ::thatslc
University of Missouri lehe m\l\cvaﬁt

Global OHP Flight Heritage
= 1990's—Spaceflight of an OHP (Japan}—details unknown

« 2004—Parabalic flight testing (Japan/Canada)

« 2010—Sounding Roecket Flight (Brazil}—no published data?

«  2012—AFRLASETS parabolic flight testing

. 2012—FOX experiment aboard SDS-4 (Japan) Since 2008, AFRL has been working to develop and
*  2014—Parabolic flight testing of a thermosiphon/OHP (ESA) transition OHP tech for spacecraft thermal control
+ 2017—AFRLASETS-Il aboard X-37B (AFRLRV)

«  2020+—I55 testing of a thermosiphon/OHP (ESA)

THE AIR FORCE AESEAAGH LABORATORY

Distribution A: Approved for public release; distribution is unlimited.

Figure 10 — OHP Development & Flight History



MAE Research: Prof. Ming Xin

Collaborative Autonomy and Safety for Teamed
Human — Unmanned Aircraft Systems in Fast Evolving Wildfire Environment

USDA-NIFA 2019-67021-28993: National Robotic Initiative
Prof. Ming Xin (University of Missouri)

Scientific Impact

« Fill the critical gap of real time
wind and fire data collection.

Challenge

* Transforming wildfire management by
enabling operational wildfire spread
prediction and situation awareness
for firefighters using a team of UASs.

* New information-driven multi-
UAS coordination and safety-
aware path planning algorithms.

* New approaches of human-

directed autonomy for human-
UAS collaboration.

Solution

+ Cooperative fire and wind sensing
and advanced data assimilation.

* Multi-UAS coordination and path
planning in fast-evolving wildfire ===
environment. .

Broader Impact:

+ Transform wildfire management
through human-UASs collaboration

+ Human-directed autonomy to
support teamed human-UASs
collaboration.

* Education programs and outreach
workshops.

Figure 11 - Collaborative Autonomy and Safety for Teamed Human & Unmanned Aircraft Systems in
Fast Evolving Wildfire Environment Research

MAE Research: Prof. Craig Kluever

Guidance and Control of Aerospace Vehicles

Onboard path-planning for UOvahad HAG ] 7

reusable launch vehicle (RLV) T A el phes i
—

X ALL Runway
\

Heading alignment
phase

Direct HAC

Acquisition phase

‘\\ TAEM interface

Figure 12 - Guidance & Control of Aerospace Vehicles and Low Energy Trajectory Optimization of
Spacecraft Research



MAE Research: Prof. Hussein Nassar

Finite Elasticity of Deployable Structures

NSF CAREER — Hussein Nassar

* This is an origami structure folded out
a single flat sheet of PET.

* The observed geometry is the result
of a competition between the elastic
energy stored in the folds and the
kinematic constraints of
inextensibility.

* What mathematical models explain
these geometries?

Figure 13 — Finite Elasticity of Deployable Structures Research

Programming Mechanical Properties - Smart Metamaterials
Prof. Guoliang Huang k

Effective material
» Effective material Moae domsity. <o
parameters controlled by  modulus) U Frequency
program codes. Responsive -
. . properties een Topological pumping
» Adaptively dynamic and Ap.fw ~
energy control in real- k/ >
time. /
x
Excitation
* Novel and Aﬂ'“}
unprecedented wave / U
propagation and Time .
applications in the field of Excitation
Applications:

structural dynamics.

Adaptive vibration and sound control

Shock wave mitigation

0Odd elasticity for nonreciprocal wave propagation
Energy harvesting

Figure 14 - Programming Material Properties & Smart MetaMaterials Research



MAE Research: Prof. Matt Maschmann

(a) Befare (9]

500 nm '

500 nm
Area-Selective Atomic Layer Deposition In-Situ SEM Growth of CNTs Nanoenergetic Material
Area-Selective atomic layer deposition of Carbon nanotube (CNT) arrays have Nanoenergetic materials store significant
oxides is demonstrated with a resolution of been synthesized within a scanning chemical energy that is released in high-
approximately 50 nm. The process may be electron microscope (SEM) to observe  temperature reactions. By rapidly heating
used to define features for semiconductor their self-assembly mechanics. individual nanoparticles, we have discovered
devices without the need of conventional Understanding these mechanisms may new reaction mechanism that could greatly
lithography. lead to “materials-by-design” increase the power density of this class of

approaches. materials.

Figure 15 - Area Selective Atomic Layer Deposition, In-Situ SEM Growth of CNTs, & Nanoenergetic

Material Research

St Louis University

Mike Swartwout, Ph.D.

_Associate Professor, Aerospace Engineering

Keywords: small spacecraft, design, mission assurance, SAINT LOUIS
autonomy, model-based systems engineering UNIVERSITY,

—— EST. 1818 =——

Research Interests:

> Design and Operation of Small
Spacecraft

» Mission Assurance

Lo o]

Siowed
Mission

Achiewd 2
Launen Fa

» Autonomous Operations
Mision in
Pragymes

#» Database Management/Mining

Recent Research Projects:

»  CubeSat Mission Assurance (P,
w/NASA Goddard, ongoing).

Defining and improving

Create and curate database of all SLU-Duilt {D ”f‘f‘”‘fiﬁ‘ d"”“;}‘ig pission foﬂbl/fﬂﬁ r
CubeSat missions, developing Integration & Test CubeSats
design heuristics to improve wission

reliability

> Argus-2 Mission (PL, w/NASA, in
orbit February 2020). Led student
team in design, fabrication testing
and operations of
imaging/ autononty spacecraft

» DARLA Mission (PI, w/AFRL,
ongoing). Leading student team in

Contact Information:

¥ E-mail - mswartwo(@slu.edu

» Phone — 314-977-8214

» Address — McDonnell
Douglas Hall, Room 2081
3450 Lindell Boulevard
Saint Louis, MO 63103

develop of an 7  Faculty Bio Link —
o, jon and https://sites.google.com/a/sl
network - w.edu/swartwout/

Figure 16 - Small Aircraft, Design, Mission Assurance, Autonomy & Model-Based Systems Engineering
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Sanjay Jayaram, Ph.D. s LU W
Associate Professor, Program Coordinater, Aeraspace Engineering A

L ) RESEARCH &S
Keywords: Bio-inspirved aerodynamics, aerospace | E ‘
control systems, model-based systems engineering,

rocket design

gniting Discovery g Lives

At a glance:
Dr. Jayaram's research interests are in Bio-inspired aerodynamics, Aerospace control systems — applications to UAM systems,
aircraft and sp aft platforms , Syst Engineering and MBSE — Digital Twins and Design and testing of Solid and Hybrid Rocket
Engines. His current research projects includes Bioinspired Aerospace Innovative Morphing Structures (Bio-AIMS) (Fluids-Structure-
Controls Interaction Problems), Aerodynamic Control system for morphing structures using Intelligent Learning Control (ILC),
Multirotor Drones Turbulence Ground Effect — Noise and Stability — UAM Systems, Reducing Effect of Turbulence from Ground Effects
for Multirotor VTOL Vehicles, Design of solid and hybrid rocket engines. His research is funded by AFOSR, NASA-Missouri Space Grant
Consortium, and NSF. Dr. Jayaram has served as panel reviewer for NASA MURI Program and NSF STTR Phase 1 and Phase 2 programs.

Research Interests: Highlights:

# Bio-inspired aerodynamics + Associate Editor of Aerospace i !

Science and Technology Journal, I

# Aerospace control systems — Elsevier i —_—

applications to UAM systems, aircraft

and spacecraft platforms + Co-chair of AIAA Scitech
\ . . Education Division
» Systems Engineering and MBSE — P .. 4

+ More than 50 peer reviewed

Digital Twins X
journal and conference
# Solid and Hybrid Rocket Engine publications
# Multirotor Drones Turbulence + Grant Proposal Reviewer for
Ground Effect — Noise and Stability — federal agencies and reviewer for
UAM Systems multiple journals
# Reducing Effect of Turbulence from + AIAA Associate Fellow
Ground Effects for Multirotor VTOL
Vehicles

sanjay.javaram@slu.edu e (314) 977-8212 e 3450 Lindell Blvd, St. Louis, MO 63103

Figure 17 - Bio-Inspired Aerodynamics, Aerospace Control Systems, Model Based Systems Engineering
& Rocket Design Research

Raymond LeBeauy PR PiE

Associate Professor
raymond.lebeau@sledu
(859) 977-8437

Background Voyager I
image of Neptune
highlighting the Great
Dark Spot courtesy of
NASA/IPL

* Computational FIu‘r'n—i::s

* Planetary Atmosphere Modeling

Above — For comparison to 870
mbar layer simulation, a

* Simulation of Outer Solar System EE ' B o s oo of
Entry and Flight'Aerodynamics : = GDS 1989 as presented in P.W.
4 Sman, et al. E?IC Simulations|
* UAV Aerodynamics & FIow Controkpeye - epic ceneral Circulation Model simulation (video) of the L i
1989 Great Dark Spot (GDS) at Neptune. Potential vorticity contours  jearus 151, 2001 i
at pressure altitudes of ~530, 870, and 1620 mbar. i

Left — Mach, pressure, and thermal

temperature distributions about a one-

third scale Huygens probe at ~400 km
altitude entering the
atmosphere of Titan,
using an OpenFOAM
two-temperature model
(hy2foam, V. Casseau et
al,, 2016)

Figure 18 - Computational Fluid Dynamics, Planetary Atmospheric Modeling, Simulation of Outer Solar
System Entry and Flight Aerodynamics, UAV Aerodynamics & Flow Control Research



AirCRAFT Lab

https://sites poogle com/a/slu.edu/aircraft-lab/ ® Srikanth. Gururajanislu.edu; (314) 977-8355

Srikanth Gururajan, Ph.D.
Associate Professor o, s

Keywords: Unmanned Aerial Systemns (UAS), Drones, Flight Testing, - X'“"'I
Meural Networks, Virtual Reality, UAS tor STEM Education

At a glance:

In the AirCRAFT Lab, research is focused on Unmanned Aerial Systems (UAS) or
Drones, particularly on ensuring their in-flight safety under failure conditions, by
incorporating artificial intelligence and machine learning techniques. The capabilities
in AirCRAFT Lab includes the design, fabrication, instrumentation and flight test
evaluation of flight control algorithms on various UAS platforms, including fixed
wing and multirotors. Current work in the AirCEAFT lab also extends to exploring
morphing geometry multirotors and the application of Virtual Reality, natural
interaction (voice and gestures) to command and control of drones, as well as using
Drones for K-12 STEM education and outreach.

Research Interests:
" UAS Design, Fabrication, Flight Testing S = =
Comparisss of Pich Rate Eaimation: St Periaad Peles ining Pyl Rats. ¥ oo

* Fault Tolerant Flight Contral o et L ans ; rchlioi 1.0
* Machine Learning (ML)/Artificial | 2 o e

Intelligence (Al) for Virtual Sensors i .. H L
* VR/Matural Language for Command and ‘f ﬁ. ) 1

Control of Drones 2 2 # .
N Morphing Geometry Multirotors = B .2 |

- |

" UAV Pursuit-Evasion = i
* UAS for STEM Education Yt nenm 7 N ey MO

Figure 19 - Unmanned Aerial Systems (UAS), Drones, Flight Testing, Neural Networks, Virtual Reality &
UAS for STEM Education Research
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Mark McQuilling, Ph.D.

Professor, Program Coordinatar, Mechanical Engineering

nal SAINT LOUIS UNIVERSITY

PARKS COLLEGE OF ENGIMEERING,
AVIATION AND TECHNOLOGY

Research Interests: Bty s

> Experimental and computational
fluid mechanics

v

Shock wave - boundary layer

interaction

» Turbomachinery
aerothermodynamics

» Biofluid mechanics

» Airdrop system aerodynamics

Recent Research Projects:

» “Advanced Flow Control for Shock

Wave — Boundary Layer
Interaction” with The Boeing

Company

> “Airfoil Exit Mixing Loss ) )
Investigation” with Honeywell Research funding awardl_ad by The Boeing Company,
Aerospace Honeywell Aerospace, Air Energy Global, US Army

Natick Soldier RDEC, US Army Aviation and Missile RDEC
Cardi lar Configurati Currently mentoring 2 MS theses (3 PhD, 8 MS alumni)
ardiovascular Configurations
Relevant to the Aorta and Aortic i Member of AIAA, ASNFE’ J_‘SEE A
Valve” with Dr. Dawn Hui > Over 95 research publications and presentations
. r

(former) SLU Cardiac Surgeon
mark.mcquilling@slu.edu < (314) 977-8209 <+ 3450 Lindell Blvd, St. Louis, MO 63103

» ‘“Advanced CFD Simulations of

Figure 20 - Fluid Physics, Windtunnels, Computational Fluid Dynamics, Shock Waves, Turbomachinery,
Dentofacial & Cardiothoracic Fluid Dynamics Research
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Design Innovations

4 Dr. Sridhar Condoor Research Interests
i Professor, Saint Louis University
https://www.linkedin.com/in/sridhar-condoor/

Innovative concept design — From need identification to concept
development, design is a non-linear and highly creative process.
Interest is in developing practical techniques for improving the

ffecti f this ph
Professor with a demonstrated history of working in the design € e e

innovation and technology entrepreneurship areas. Skilled in
Innovation Management, Applied Research & Product Design,
Entrepreneurship, and Training Next Generation Innovators and
Entrepreneurs.

Structural form design — With more analytical tools and
techniques, the art of structural form design is lost. Interest is in
development of design canvases to improve form synthesis

Technology entrepreneurship — The concept of value and
technology education is crucial for the success of a tech startup.
Interest is in the developmer# of value proposition case studies

Author of multiple books including Innovative Conceptual Design
and technical publications. Innovator of Wind turbine and other
designs Leader in the area of Design Innovation, Technology
Entrepreneurship and Medical Product Development

Growing Entrepreneurial Mindset - The series of lectures and activities will expose you to strategic thinking
in starting a new venture. Learn about the three key elements of modern entrepreneurship: the recognition
and creation of opportunities, the development of strategies to realize those opportunities, and the
packaging of those opportunities for maximum impact in intended markets.

Figure 21 - Design Innovations research: specifically Innovative Concept Design, Structural Form
Design & Technology Entrepreneurship

Jenna Gorlewicz, Ph.D. S LU

Associate Dean of Research and Innovation RESEARCH B
Special Assistant to the Vice President of Research and

Partnerships for Innovation

Associate Professor, Mechanical Engineering

Keywords: haptics, robotics, mechatronics, human-
centered design, multimodal interfaces, medical devices,
entrepreneurship

At a glance:
Dr. Gorlewicz directs the Collaborative Haptics, Robotics, and Mechatronics (CHROME) Lab. Her research interests are in
human-centered design, haptic and multimodal interfaces, robotics, medical devices, engineering education, and
entrepreneurship. Her current research projects include a protactile inspired wearable haptic sleeve; multimodal digital
graphics for accessibility; smart, tangible leaming manipulatives; social connectedness in telerobotics; a steerable port for
neurosurgery; and a hockey puck for the blind. She is co-leading a new initiative at SLU centered around people and
technology, synergizing engineering, computer science, and anthropology to rethink technology design. She is also co-
founder of an ed-tech company, Vital.

Research Interests: Highlights:

« Deeply vested in innovating with

+ Human-centered and community-driven =
communities

design

« Pl on research awards totaling
~%4 million, including an NSF
CAREER award

Interdisciplinary collaborations

Design, modeling, and control of haptic
interfaces, including wearable devices

Multimodal interfaces and telerobotics

» Haptic and Human-machine interfaces for spanning anthropology, computer
medical systems science, psychology, and medicine

+ Minimally invasive medical devices and « Founder of ViTAL, an educational
robot-assisted surgery software start-up awarded NSF

+ Technology Transfer and SBIR funding

Entrepreneurship
jenna.gorlewicz@slu.edu e (314) 977-8185 e 3450 Lindell Blvd, St. Louis, MO 63103

Devices and Entrepreneurship Research

Figure 22 - Haptics, Robotics, Mechatronics, Human-Centered Design, Multi-Modal Interfaces, Medical
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= Jeff Ma, Ph.D. SLU|

Associate Professor of Mechanical Engineering RESEARCH Eu

Keywords: Modeling of advanced manufacturing processes and other physical processes,
Computational Solid Mechanics, Monitoring and testing of manufacturing and other physical
B | processes, Robotics/Mechatronics/Automation, Machine Learning/Al

r
= r At a glance:

Dr. Ma's research’ at SLU focuses on advanced manufacturing technology, which includes laser-assisted manufacturing, laser
peening/machining of advanced materials, micro electrical discharge machining (EDM), Vibration Assisted Nano Impact machining
by Loose Abrasives (VANILA) process for brittle materials. He also has extensive research experience of intelligent monitoring and
testing of manufacturing processes using Artificial Intelligence (Al) and fuzzy logic and signal processing. He authored 116 peer-
reviewed publications. His research has been funded by NSF, NASA, SLU, and industry. He works closely with the Manufacturing
System Laboratory, the Mechatronics Laboratory, and the Laser Peening Laboratory at SLU. Dr. Ma serves as co-chair/chair of
Track 3 “Material Removal” within NAMRI/SME Scientific Committee for terms of 2018-2022 and he also serves as an associate
editor for Elsevier Journal of Manufacturing Processes.

Research and Educational Interests: Highlights:

« Numerical and experimental investigation of + 2014 SLU Parks College
advanced manufacturing processes and other Outstanding Graduate Faculty
physical processes Award

+ Laser-assisted machining of brittle . 11 e’pw;igﬁ.;wed publications

materials, femtosecond laser-matter interaction, _—
laser peening of advanced materials "+ Member of SME, SAE, and ASME

- = An associate editor for Elsevier SME
Journal of Manufacturing Processes

Computational Solid Mechanics - T

Monitoring and ti_gglir;g'ﬁf'r;;nufacturlng and other
physical processesifailure of mechanical systems

_ Robotics/Mechatronics/Automation Mechatronics lab  Laser peening lab
Machine learning/Al & signal processing
o jeff.ma@slu.edu e (314) 977-8441 e 3450 Lindell Blvd, Saint Louis, Missouri 63103

Figure 23 - Modeling of Advanced Manufacturing Processes and Other Physical Processes,
Computational Solid Mechanics, Modeling and Testing of Manufacturing and Other Physical
Processes, Robotics / Mechtronics / Automation and Machine Learning / Al Research

Washington University

ADVANCED MATERIALS G

Example projects

* Dr. Flores: Design metallic alloys; Metallic glasses and Manufacturing techniques.

* Dr. Guan: Stem-cell for brain tissue regeneration, Bone tissue engineering, Cardio-vascular tissue
engineering

* Dr. Mishra: Design new materials for energy, Atomic scale modeling, electron microscopy

* Dr. Bae: Develop material building blocks, develop advanced solar  cells, heterogeneous
integration of ubiquitous electronics with AT cognitive function.

L e

Profs: Bae, Flores, Guan, Mishra, Singamaneni

Research page link

Figure 24 — Advanced Materials Research
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BIOMECHANICS & MECHANOBIOLOGY |\____f_

Example projects

* Dr. Bayly: Develops imaging methods to study Biomechanics from cell motility to traumatic
brain injury.

* Dr. Genin: Interface between tissues at the attachment of tendon to bones

* Dr. Wagenseil: Cardio-vascular biomechanics and Mechanobiology

* Dr. Lake: Orthopedic soft tissues

* Dr. Pathak: Mechanobiologyv of Cancer metastasis.

* Dr. Bersi: Role of immune system in hypertension, Cardiac Fibrosis

Profs. Bayly, Bersi, Genin, Lake, Pathak, Wagenseil

Research page link

Figure 25 - Biomechanics and Mechanobiology Research

THERMAL - FLUIDS IN ENERGY

Example projects

* Dr. Agonafer: Develop 3-D electrodes for energy storage devices, Thermo-Chemical/Electro
Chemical energy storage, Micro/Nano Fluidics

* Dr. Meacham: Micro Fluidics, Micro Electro Mechanical systems.

* Dr. Weisensee: Heat transfer and Fluid dynamics in multi phase systems for energy and
manufacturing applications

MI‘" r.'.". ; k _:: ._’Q_l; o i
Profs. Agonafer, Meacham, Weisensee :

Research page link

Figure 26 - Thermal - Fluids in Energy Research
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F
AEROSPACE

Example projects

* Dr. Peters: Dynamics, Vibration, Aeroelasticitv, Applied Aerodynamics, and Rotary-Wing
systems

* Dr. Agarwal: CFD, Ground effect aerodynamics, Flow control, and Hypersonic flow

* Dr. Sastry: Material selection in engineering design, Deformation and Fracture of engineering
materials.

* Dr. Jakiela: Design, Optimization, and Manufacturing

Profs. Agarwal, Peters

Figure 27 — Aerospace Research
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