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Where we are (could be) going - Hybrid Airships

A A day and a half of very productive discussion

A Emerging Requirements and Desirements, of
varying maturity and readiness levels:
i & DNB S Y Dop Hanglridtion and Logistics.
I Heavy-lift to remote locations with minimal (no)
receiving infrastructures.

I Substantially reducing the cost of Air-Delivery below
$3.00 per pound, towards $0.30 per pound.

I Deployment of massive and/or physically-awkward
LJI 8f 2 RaY GoK2tS az2f dzi A 2

I Intelligence, Surveillance, Reconnaissance.
I Humanitarian/Disaster Relief.
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Each of these directions brings R&E questions

A Structures and Materials A Reliability
A Weather A Propulsion and Power
A Maintenance and Operations A Human Factors
A Size Scalability A Avionics/Electronics
A Ground Operations and A Systems Engineering
Support
A Payload Development and
Integration
A Gas-handling (Helium,
Hydrogen)
A Safety ,...'
| |
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The Nature of these Questions

A Very broad in scope, broad in level of maturity

I Materials to fuels, atmospheric physics to human
factors

I Fundamental research (6.1, 6.2) to operational
system.

A Interconnected in many ways, some unknown,
some unknowable.

A Different requirements may drive different (or
competing) answers.
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As the picture matures, where does one go to begin get answers
to essential engineering and research questions?
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“University Research and
Engineering Consortium”

Perhaps Not. At least not completely.

There’s no “one tool” in the toolbox that does everything...
except for Vice-Grips.
Brian Matkin
March 31, 2010

UAHuntsville




bl O dzMBIRXF (& OF

Al a! YAOGSNEAGE [ 2y a2 NIAdzyé
Universities.

I Different Universities will bring different research strengths. A
very good thing.

i hNE AYAaUuSIR 2T 2yS WYSOKLIF YA
FTADBS WYSOKFIYAOIItT SYIAYSSNAY

I Breadth of discipline is not often met with equal breadth of
research-to-2 LISNY GA2Y I YF 0dzZNAGE& 6c

I Not every R&T problem is appropriate for academia, or only
parts of the R&T problem are appropriate.
A Something more is needed to address and meet these
requirements, especially in complex systems.

A Mr.[ 2 E U S _Ndddexgredéed the need for not just better
WRI 4 oszsom\zyzg 2MdJ Y02 Y°
LINE O S q lautharyedd2tddend systems capability.
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Huntsville, Alabama

A Highest per-capita level of PhDs and Pick-up
¢NHzOl1a AY UKS bl 4wty
Pick-up trucks as well).

A Home to $31B per year (~$1,000 per second)
of Federal Military, Science, Technology, and
R&D Spending.

A Second largest University research park in the
Nation, home to over 280 companies.

We are successfully linking regional assets into a new and
successful “Research for Development” collaborative model, to
solve DoD and other Federal requirements.
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Team Huntsville

UAHuntsville
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A University of Alabama in Huntsville onsiocs
A Oak Ridge Partnership Office VCSlr:I
A Von Braun Center for Science and Innovation

A Aviation and Missile Research, Development, and
Engineering Center ’

A Space and Missile Defense Command
A NASA

AC.LXZ !'!alhat
A Private Sector

Government
.:,;Tﬁ‘:

il
Industry [ Academia

Project-dependent integration of R&E capabilities to solve requirements — from
the best of Government, University, Non-Profit, and Private-Sectors.
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Team Huntsville

UAHuntsville
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A Collaborations are led from various places.

™~
S
. . . OAK RIDGE
A Access to the best engineering, science, K HUNTSVILLE
management talent for a particular project or
guestion.

A Active and productive integration of students and
young professionals into projects.

A Collaborative, cost-effective, and innovative
contracting/business arrangements.

A Partnerships and collaboration extend beyond local
Huntsville community, to wherever best
assets/inputs can be found.

Project-dependent integration of R&E capabilities to solve requirements — from
the best of Government, University, Non-Profit, and Private-Sectors.
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FastSat-HSV Satellite Bus

Hurricane Imaging Radiometer Instrument
Free-Flight Prototype Lunar Lander
GOES-R Geostationary Lightning Mapper

Space/Astro Physics Jaguar/Kraken-based Modeling and
Computation

PEOPLE JCTD (in development)
SERVIR Environmental Domain Awareness
Hypervelocity flight and impact testing
Propulsion and Power RD&E

AMRDEC SED HWIL Avionics RD&E

A Rotorcraft and Army Aviation RD&E

A Optics research, testing, fabrication, and metrology

To To To I Po o o T T I

Hardware Rich, Complex-System Focused, Highly Interdisciplinary
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If Hybrid-Airship DoD was the KHUA Flying Club:

“We are flat-spotting tires on short field landings in the Cessna 182°s.”

— . .

AMaterials Problem in Tires? Funding l T Deliverables
AManufacturing process problem in
Tires? Vgs II:I
AProblem with runway(s)? l T
AProblem with landing procedures? ’
AHuman Factors Problem? (Not following 7\\& 7 N
procedure, seat is set 100 high?) | B e

raking Problem?
ASystem Design issue? S—
Avehicle performance/load issue? UAHuntsville [ B e
AWeather/environmentaI conditionsat | | | | i s A
play? . _ Example “Best-0f-Breed Team”, across
AAre_ pilots wearing the wrong shoes? Government, University, Private Sector, to
ﬁ;;ar:‘;?ﬁi:gsﬁje? solve research and engineering problems
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Perhaps more relevant Hybrid-! A Nh KA LJ

A Concept Evaluation and Refinement (CE&R)
A Total System Design Trades
A Modeling of safety, reliability, and failure modes

A Technologies and trades (cost, schedule, risk, technical)
on Ballast Free, VTOL operations, etc.
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vehicles?
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come from?

A Fundamental materials, propulsion, aerodynamics,
control, logistics, supply-chain research
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Questions?
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UAHuntsville and our Community

A A research intensive University, reflecting our community.
T 7,700 Students

I Significant strengths in Atmospheric Science (Top 10 in the Nation), Computer
Science, Mechanical and Aerospace Engineering, Optics, Electrical Engineering,
Systems Enginering.

T New PhD and MS Degrees in Modeling and Simulation beginning Fall 2010.

I Engineering Research Centers include
A Rotorcraft and Army Aviation
A Modeling and Simulation
A Information Technology
A Applied Optics
A Propulsion
A Center for System Studies

A >$80M in Research Expenditures projected FY10
I ~40% of our total budget.
T Nearly 2/3 related to DoD, NASA research.
I Tops in the Country for a public university our size without a Medical School
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Opportunities in FY10 and Beyond

A Center for System Studies Established in
2009, led by Dr. Michael Griffin.

ADr. Gary Y2 I Y 1-@émber Space Physics
group relocated to UAHuntsville.

AArmy Aviation, Army Materiel Command,
Missile Defense Opportunities with BRAC.

A Oak Ridge Partnership Office on Campus

A Growth of Earth Science, Severe Weather,
Climate, and Sustainability Research.

Alnternational Traction in Panama/Central
America, China, India, Germany, EU
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