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UTSI established in
1964 as part of UT

* More than 2605£9cfﬁgiygegrees granted,

including over 260 PhDs

» World-class aerospace science & ground-test
facilities for defense and space research
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Hypersonics
Enablmg Middle TN to be the

National Epicenter for
Hypersonic R&D

Dr. John Schmisseur i
H.H. Arnold Chair

AIAA Fellow : A _ N :
AFRL Fellow : : LR o ' ‘ qV\ach 4 Wind-Tunnelg
23 year career with the Air Force Research : ' R J one-of the largest in
Laboratory ' ' . y

Directed USAF Academic Fundmg in Hypersomcs
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Priorities
* Strong organic research
* National Profile
* Network of capable October
partners SR oo N
* Connections with 3
Government & Industiye

Y(]u TUbe http://horizon.utsi.e

To Date
. 10 participants «~$3.9M in
3 national (20+ applicants) awards
agrospace for 2017 «$1IM TN for
HORIZON Day 1 First grant fundedmeetings held  yndergrad new Mach 4
1 August 2014 * April 2015 at UTSI Summer Intern wind tunnel

August 2014 August 2015  August 2016




New Hypersonic Research Capabilities

* Mach 4 Ludwig
Tube in Final
Shakedown

* Funding for Mach
8 Ludwig Tube
Now In Place

B SPACE INSTITUTE



Leading Edge of Hypersonic Vehicle Computer
Modeling

* Focal point for development of
the next generation of
computer modeling tools for
hypersonic vehicles

Dr. Ryan
Bond
*Sandia
- *NCSU
> P s « CREATE
3 # Hypersonics
ay B e . Developer
Q:
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o
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Nominal Roadmap for Hypersonic Kestrel
(Built off successful approach to Kestrel)
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Hypersonics and DLCM Share |
Common Challenges ’-
o®

We rarely fly at hypersonic WO S
speeds (oQO $200M-S$300M / flight
« Cannot be fully duplicated in ground Q;l»‘

test .Q)e(‘&
« Seconds of airbreathing flight data ,&e\\\

* Requires Intelligent Extrapolatiéﬂ Integrated Multi

Eﬁféi%ﬁ&@gﬂtﬂgns Disciplinary /

Hypersonic Phenomena

Multi-Domain
Simulations

Scaling

Sub-Scale Flight Guidelines

Research
S5M-S10M / flight

Uncertainty
Quantificatio

i “Off Ramps” are
Essential Tools for

Improved : :
Simulation & Digital Life Cycle
: & Measurement Management
Academic Scale TR Methods

Center for Test Sciences Transforming Hypersonic RDT&E



Development Opportunities for / CTS\
the Current & Future T&E \ 7
Workforce

Craft Force Engmeermg Staff Subject Matter Experts Future Employees

)

Specialized Training in New Graduate Education in Disciplines Critical
Methods and Techniques to Hypersonic Systems

Short Courses Internships

and On-Site

Certificate Programs Experience

Opportunities to Learn from Recognized International Experts

- Enabled by On-Site and Web-Based Interactions

Center for Test Sciences Transforming Hypersonic RDT&E



Propulsion T

>Turbine Engines SPACE
>2 J-85 engines ideally suited for augmentor development - operated with AEDC |NST|TUTE
>Testbed for diagnostic tools
> Future opportunities for screech and rumble

>Electric Propulsion
>Innovative application of femtosecond lasers to produce nano-scale ion thruster emitter plates
>Leapfrog technology with 100x thrust density and 1/5 voltage requirement compared to SOA




Center for Laser Applications

TN Higher Education Center of Excellence established in 1984 to
provide outstanding capabilities in research, education, and
technology transfer in the area of laser applications

» Bio/nanophotonics single molecule spectroscopy, vision research and
modeling of human vision systems, cellular chemotaxis, storage
phosg)hor materials for mammography, photo-acoustic imaging, MEMS/
NEMS, micro/nano fluidics

» Materials science, phase transformations, laser cladding and
modeling of direct metal deposition, trapping and diagnostics of
quantum dots, laser-induced materials physics, development of glass
imaging material

« Laser materials interaction, laser cladding and femtosecond laser
machining, laser ablation dynamics and modeling of laser ablation for
space propulsion, femtosecond fabrication of nanofluidic and wave
guide devices, micro/nano manufacturing multifunctional materials

- Energy/power and spectroscopy, Mossbauer spectroscopy,
ultrasensitive spectroscopy and combustion diagnhostics, single
molecule spectroscopy, combustion diagnostics, tomography, diode-
laser absorption spectroscopy, thermography, endothermic nano-
array based catalyst integrated microscale heat exchanger for
portable regenerative cooling and energy conversion



Integrated Systems and Test Engineering | -

» Revitalized Aviation Systems
« Certificate for Flight Testing
« Certificate for Integrated Flight Testing

» Research Capabilities for Autonomous Flig
Systems

* Autonomous Systems
* Theoretical Basis for Evolving Systems

» Digital Thread Approach Deploying an
Architecture-Centric Emulation to Design in
Autonomy

« Focused on the Safety of Testing Autonomous
Systems

- Targeting Aerospace and Automotive
Industries

* The Science of Testing - Identification
and Mitigation of Epistemic
Uncertainties

 Integrated Experimental, Computational, and
Formal Uncertainty Quantification Approach

Dr Mark Balas

Founding
Director for the
UTSI Center for

Autonomous and
Evolving Systems

Epistemic Uncertainties for
Scramjet Inlet Unstarts




Summary

 We have a well thought-out and executable
strategy for UTSI

 Collaboration is the key to our future success

* Working with the UT System, AEDC, ACC, and
TAEDC we are creating an image of Middle
Tennessee as truly a center of excellence in
aerospace science and technology



QUESTIONS?

ekraft@utsi.edu
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