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NASA’s Vision
. To improve life here,

To extend life to there,
To find life beyond.



& The NASA Mission

To understand and protect our home planet
To explore the Universe and search for life

T'o inspire the next gerneration of explorers

..as ornly NASA canrn.
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University Research Engineering Technology Institute

(URETI)
.. Seven Selected URETI s
Mission )
: : : 1. Aeropropulsion & Power —
Achieve National aeronautics Georeia Inst. of Technolo
objectives through: 5 . 8y

2. Third Generation Reusable

» Innovative approaches far beyond Launch Vehicles (2 selected) -

present scenarios

> Use of emerging and technologies U of Maryland and U of
(bio, nano, IT) Fl.Orlda |

» A balance of multi-disciplinary, 3. Blo'Nanf)‘Ian Tech. Fusion —
conventional approaches U of California

Budget 4. Bio-Nano Matls. & Structures

= $3.0M/yr for 5 years, with for Aerospace Vehicles (2
renewal provision for an selected) - Princeton U and
additional 5 years Texas A&M

= Expected to be self-sufficient after 5. Nanoelectronics Computing &
10 years Electronics — Purdue Univ.
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Revolutionize Increase  Safety  Reduce

.. Increase Capacity Increase
Aviation Emissions

Mobility

Advance Space Mission Mission
Transportation Safety Affordability Reach

Pioneer Technology ~ Lngineering Technology
Innovation Innovation Innovation

Enterprise Goals & Objectives

Commercialize
Technology



"

Aeronautics

Blueprint The NASA Role

NASA provides enabling technologies, expertise,
state-of-the-art facilities, and technology solutions:

Economic Growth National Security Quality of Life

a Productivity m Alr Superiority = Freadom of Movement
= Global Competition n Global Maobility = Genaral Weltara

= Fullast Commearcial Use

Teoward a Bold New
Fra of Aviation




@ga onautics,
ueprmt First Century of Aviation Progress

Technology advances have enabled foday's world of aviation . . .

777, Supercritical Wing,
Highly Flelialde Engines

B-47, Swenl Wing, Jel

OC-3, Rivetad Metal Siruciurs, Constellation, Pressurized Cabin, Limil an

Aviation Progress Benefits Society

Retractable Gear Fiston Propulsion




@ Aeronautics, L _ ;
Blueprint Aviation's Future.is Driven by Technology

... and will take us to a bold new era of aviation

Aviation Progress Benefits Society

1900 2000
1st Century of Flight 2nd Century



NASA Enterprises---From Strategic Plan to Programs

Biological and Physical Research

Human Exploration and Development of Space

To understand and protect our home planet
To explore the Universe and search for life
To inspire the next generation of explorers

. as only NASA can

Space Science

ACTOSPAaCENIECIINBIOYY:

Aerospace Technology Enterprise Programs

Enabling Concepts & Techs
Quiet Aircraft
Flight Research Eng for Complex Systems
215t Century Aircraft
, g LV
IHOPUISIOIINGAEOWET: wAdv Space Trans 2nd Gen R
Breakthrough Vehicles
CAdvanced Vehicle Concept
Y = — \

ERE-WJI’\\NGBARR\ERSTOFUTUREFUGHT . Ve_[/jj C/f;} ;jy;f 'f_/).[fj 3
Program Propulsion & Power Progre

National Goals

Computing, Info & Comm Tec

Goals &
Objectives

Aviation System Capacit
S\

Aviation Safety




Vehicle Systems

Technology Transfer

Flight Validation

Technology Maturation
& Integration

=7
Breakthrough : o
Fundamental Technology Vehicle Propulsion & | Flight
& Tool Development Technologies Power Research




NASA Glenn Research Center

Office of the Director

i Diversity |
i Management Office ! Mr. Don Campbell
| |
Office of the Chief Office of Safety and
Counsel Assurance
Technologies
o ““““—_i Pr;))pulsmn fz):i’“ower Office of the Chief Offi £ Acauisiti
ISO Project Office | rogram 155 Financial Officer 1cC O Acquisition
! Dr. G. T. Seng
Ultra Efficient
Engine Technology Plans and Programs Office of Equal Office of Human
Program Office Office Opportunities Resources
Dr. R. J. Shaw
Aeronautics Research & Technology - Engipeering apd External Programs
Directorate Directorate Space Directorate Technical Services Directorate
Dr. A. K. Sehra Dr. W. Whitlow, Jr. Directorate




Program Flowdown to Matrix Organization
“How Work Gets Done”

Office of Aerospace
Technology
(OAT) NASAHQ

A 4

Aeropropulsion Research
Program Office
(ARPO) NASA (RC
Dr. Gary T. Seng

l . l

Aeronautics Research & Technology Fng & Tech Services

Directorate Directorate Directorate
Project Vhnagers Scientists & Technologists Engineers &
Dr. Arun K Sehra Dr. Woodrow Whitlow; Jr. Technicains




Propulsion & Power Program — Mission Statement

Provides leadership for the development of breakthrough aeronautics technologies to
maintain U.S. technological and environmental superiority of propulsion and power systems




PROPULSION & POWER PROGRAM - s st
Investment Areas & Projects

i e T S
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Glenn Research Center
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Smart Efficient Components Oil-Free Turbine Engine UltraSafe Propulsion
Technology

New Propulsion
Concepts

Foundation
Technologies




Aeropropulsion — NASA’s Future Directions

Alternate Energy
& Power
Revolution

Fuel
Infrastructure
Revolution

Engine
Architecture
Revolution

Gas Turbine
Revolution

\Mff“ 7 / |

Fuel Cell-Wings

C'lthode
—> { Electrolyte
Anode

Alternate Energy

Hybrid Propulsion

Distributed/Vectored/
Innovative Propulsion

Intelligent Engines

Chemical Combustion Energy

Hybrid Systems Energy _

Foundation Technologies

—




NASA’s Technology Readiness Level (TRL) Span

Svystem Test & Operations

Svystem/Sub-sys Development

Technology Demonstration

Technology Development

Research to Prove Feasibility

Basic Technology Research

TRL

9

General NASA Definition

Actual system “flight proven” on operational
flight

Actual system completed and “flight qualified”
through test and demonstration

System prototype demonstrated in flight
environment

System/subsystem model or prototype -
demonstrated/validated in a relevant :
environment

Component and/or breadboard verification in a
relevant environment

P&P
Component and/or breadboard test in a URETI
laboratory environment Span

Analytical and experimental critical function,
or characteristic proof-of-concept

Technology concept and/or application
formulated (candidate selected)

Basic principles observed and reported



Ultra-Efficient Engine Technology and Propulsion
and Power Programs - General Comparison

UEET PROPULSION & POWER (P&P)

Generally 3-6 (with

TRL’s cost share at 5 & 6) Generally 1-3 (exceptions in both programs)

Focus System level Component or fundamental level

Where Primarily In-house plus| Primarily in-house plus grants

Performed| contracts

Goals Focused/specific Broader/more general (emissions, noise, power, new
(emissions) engine concepts...)

Cooperation/collaboration:
-facilities investments for common needs
-external collaboration activities (IHPTET, Govt. Alliance, etc.)
-some coordinated funding in areas of mutual interest




Commitments from Our Partners and Industry Collaborators

VISION

The establishment of a world-class center for aeropropulsion and power that will

develop revolutionary technologies

and design

methods, in a systems-oriented

integration environment, and enable NASA and industry to close technology gaps that

of high
Furthermore,

prevent deployment
compatible system s.

performance,
the center's integrated, multidisciplinary education

intelligent, safe and environmentally

programs will prepare future graduates and NASA/industry engineers to develop the

aerospace industry.

revolutionary engine systems that will be needed to ensure pre-eminence of the U.S.

W e strongly supportthe above vision and are com m itted to the success of a
GT/OSU/FAMU/CWRU URETI for Aeropropulsion and Power Technology (UAPT) by serving as
technical advisors and promoting technology transition from the center to governmentand industry.
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M ichael Benzakein
General Manager, Adv. Engineering Programs Department
General Electric Aircraft Engines

Edward Crow
Senior Vice President, Engineering
Pratt & W hitney

/% Honeywell

Robert J. SIX

Program Manager, UEET Program
ROLLS

NASA Glenn Research Center
iy IR

Bob Delaney
Chief, Design Methods and Technology
Rolls-Royce Corporation
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John Harpe
Vice President, Corporate Technology Development
American Electric Power
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SIEMENS
Leslie Southall
General Manager, Gas Turbine Engineering
Siemens W estinghouse Power Corporation
T - H - E
OHIO
UMNIVERSITY .

Jofn M eier
Director, Advanced Technology Programs
Honeywell
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)“W* "'Florida AZ&M University

Ron YorW
Chief Operating O fficer
A llison Advanced Development Center

N oo

G.Scott Crufen
Director, Advanced Technology
W illiams International

Robert J. Sh/

Program Manager, TBCC Program
NASA Glenn Research Center

FAMU

... Williams International
—

CASE WESTERN RESERVE UUNIVERSITY




Aeropropulsion & Power URETI Team

Combined Executive Board
URETI Mgmt. Team + GUAB + NASA HQ

Rep. + DOD Reps.

URETI Mgmt. Glenn URETI
DOD Reps. Team Advisory Bd.
FAMU GT OSU
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Who’s Who

DOD Representative(s) For Aeropropulsion & Power URETI
» Dr. Walter Jones/AFOSR
» Dr. Alan Garscadden/AFRL
» Dr. Donald Paul/AFRL (Alternate)
» Dr. Kenneth E. Harwell/ DDR&E

NASA Headquarters Representative
» Dr. Michael M. Reischman

NASA Glenn URETI Advisory Board (GUAB)
» Chair, APP Program Manager — Dr. Gary T. Seng
» UEET Program Manager — Dr. Robert J. Shaw
» Director, R&T Directorate — Dr. Woodrow Whitlow, Jr.
» Director, Aeronautics Directorate — Dr. Arun K. Sehra
» Executive Secretary, Acting Project Mgr. — Kimlan T. Pham

Propulsion & Power URETI Management Team

» Senior Research Officer — Dr. Jean Lou Chameau, GT’s Provost
» Director — Dr. Ben T. Zinn

» Co-Director — Dr. Dimitri Mavris

» OSU Lead PI — Dr. James Williams

» FAMU Lead PI — Dr. Cesar Luongo
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CONGRATULATIONS!!

http://www.grc.nasa.gov/WWW/AERQO/base/URETI/

“We are made to persist. That’s how we find out who we are.”
Tobias Wolff



