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Themes of the President’s

FY11 NASA Budget Request

« Top-line increase of $6B over 5 years -- National investment in NASA is $100B over 5 yrs

* Increase for Science ($2.5B over 5 years) -- Largely focused in Earth science

* Reverse past decline and provide modest increase for Aeronautics (~15% or
$75M/yr)

« Shift in approach for Human Exploration program. The goal remains the same.
— Additional $600M to complete 5 remaining Shuttle flights (3 as of today)
— Extension of ISS to at least 2020
— Commercial approach to LEO access ($6B over 5 years)
— Modernization of the KSC launch complex ($2B over 5 years)
— Flexible Path strategy to extend human presence beyond LEO
— Restructure of Constellation Program; Modified Orion development continues

« Significant focus on Technology Development to reposition NASA on the
cutting-edge
— Central principle of new Human Exploration strategy
— New DARPA-like Space Technology Program ($5B over 5 years)

* Increased emphasis on partnerships and STEM education

— Other government agencies, academia, industry and international 2



NASA Aeronautics Research Mission Directorate

NASA has restructured its aeronautics programs, returning to long-term investment in
cutting-edge fundamental research in traditional aeronautics disciplines. Three key
principles guide this new focus:

We will dedicate ourselves to the mastery and intellectual stewardship of the core
competencies of aeronautics for the Nation in all flight regimes.

 We will focus our research in areas that are appropriate to NASA's unique
capabilities.

*  We will directly address the fundamental research needs of the Next Generation
Air Transportation System (NextGen) in partnership with the member agencies of
the Joint Planning and Development Office (JPDO).

ARMD Programs

+ Fundamental Aeronautics Program
+ Airspace Systems Program
+ Aviation Safety Program
+ Aeronautics Test Program
+ Integrated Systems Research Program



NASA’s Integrated Technology PrdgFams ”Km

A portfolio of technology investments which will enable new approaches
to NASA's current mission set and allow the Agency to pursue entirely
new missions of exploration and discovery.

Space Technology Program Technology Push
Developing technologies with broad applicability...

Academia,
Industry and OCT Space Technology Program
Government R Game-Changing Crosscutting Disruptive Ferimle
Advanced The Future Technologies Capability Demos APPTOEES ESMD Of_
Technologies R Operational
and System agship Capabilities
Concepts Technology for
ESMD Enabling Technology Programs Demonstrations  Exploration
Requirements
Foundational Areas Small Scale Demos Flowdown
Early-Stage , Testbeds and Small Large Scale Capability
Innovation Transformational R&D Scale Demonstrations Demonstrations

...to support mission-specific technology needs
ESMD Technology Puli

Increasing Technology Readiness



The New Path for Human Space Exploration

The renewed emphasis on technology in the President’s FY11 budget request balances the
long-standing NASA core competencies of R&T, spaceflight hardware development, and
mission operations.

Funding is provided for critical enabling human exploration including:

Technology development and demonstrations to reduce cost and prove required capabilities for
future human exploration

Research & development of heavy-lift and propulsion engines and other key developments

Exploration precursor robotic missions to multiple destinations to cost-effectively scout human
exploration targets and identify hazards and resources for future human exploration

Increased investment in Human Research utilizing ISS to prepare for long journeys beyond Earth

Expanded efforts to develop U.S. commercial human spaceflight capabilities, making space travel
more accessible and affordable

Technology investment strategy: Needed capabilities are identified, multiple competing
approaches to provide that capability are funded, and the most viable of these are
demonstrated in flight so that exploration architectures can then reliably depend upon them.

The FY2011 budget will continue the development of the an Orion-derived vehicle that will
serve as an emergency return vehicle from ISS, and will be part of the technological
foundation for advanced spacecraft to be used in future deep space missions.



Consistent Set of Exploration Capability Investments ;
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Advanced Power Generation & Storage (in-space and surface,
Solar and nuclear)

Advanced In-Space Propulsion (chemical, solar electric,
nuclear thermal, nuclear electric)
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In-Space Cryo/Propellant Transfer and Storage X X X X X X
Heavy Lift Launch Vehicle X X X X X X
Autonomous/Expert Systems X X X X
Robotics (tele-robotic & autonomous operation) X X X X X X
" EDL (includes aerocapture, aerobraking, aeroentry) X X X X X X X
Human Health and Performance (Radiation, gravity,
: . e . . X X X X X X X
& ,:\:qpsychologlcal effects and mitigation, medical technologies)
. "Autonomous Rendezvous and Docking X X X
In-Situ Resource Utilization (Lunar, NEO, and Mars based) X X X X X X X
Lightweight Structures and Materials X X X
Advanced In-Space Engine X X X
Advanced EVA Systems X X X X X X
Communication Technology X X X X
Reliable Efficient Low Cost Advanced Access to Space X X
Reusable In-Space Transfer X X X X X

Surface Rovers X X X
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Initial Point of Departure Program Plans

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Human Research ; : e %
s u s uA *} .
{ { k | R !
ome Biomed G = i Mars Medical
Tec h Demo HoA Tech Demg RIa EESh Suite _ Suite Demo
Enabling Technology e e = S
Development e g_;,a_ @% L&_:::i
Human
nterfadls

(7N
Demo

Development

Heavy Lift &
Propulsion Technology

Research and Technology

LOX/RP o v ~3 LOX/RP
Prototype £ . Operational
1%, Engine

Flagship Technology
Demonstrations

Exploration Robotic
Precursor Missions

n
C
=
Z
7
£
S
E
3
]

Orion Emergency =
Rescue Modul_e _= Missio
pp.grt&lp‘ltlatlon of Systems




Divisions & Programs

1) Early-Stage Innovation: Creative ideas regarding future NASA
systems and/or solutions to national needs:

NIAC2

Space Technology Research Grants (includes Fellowship program)

SBIR/STTR

Centennial Challenges

Center Innovation Fund

2) Game Changing Technology: Prove feasibility of novel, early-stage
idea that has potential to revolutionize a future’NASA mission and/or
fulfill national need.

« Game Changing Development
+ Small Satellite Subsystem Technology

3) Crosscutting Capability Demonstration: Maturation to flight
readiness of cross-cutting capabilities that advance multiple future
space missions, including flight test projects where in-space
demonstration is needed before the capability can transition to direct
mission application.

« Technology Demonstrations Missions
+ Edison Small Satellite Demonstration Missions
*  Flight Opportunities
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Combined Loads Test Machine
End platen
Test panel

Landing and Impact Research Facility Combined Loads Test System

(LandIR) (CoLTS)
All aspects of research and development Combined axial, shear, internal
concerning structural impact dynamics pressure, and thermal loading on full-

scale curved panels and structures



Recent Technical Accomplishments
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Recent Technical Accomplishments
Supersonic and Hypersonic
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Recent Technical Accomplishments
Structures
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Summary

NASA is investing in technology development to rebalance R&T
competencies, systems development, and mission operations

In space exploration, the grand challenges must be addressed through
innovative high-risk and high-payoff technology development efforts to
accomplish our mission goals

A competitive process is planned to be used for technology development
to harness the best ideas across the nation for early change innovation,
game changing technologies, and cross-cutting capability demonstrations

Langley Research Center’s core competencies in systems analysis,
aerosciences, structures and materials, entry descent and landing, and
sensors and instrumentation are valuable to the aeronautics, space
exploration, and science missions.



