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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)‘Inff) 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.



PROPULSION & POWER PROGRAM - s st
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Smart Efficient Components Oil-Free Turbine Engine UltraSafe Propulsion
Technology

New Propulsion
Concepts

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




Aeropropulsion & Power URETI Team

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

Rep. + DOD Reps.

URETI Mgmt. Glenn URETI
Team Advisory Bd.

DOD Reps.

FAMU GT OSU




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
T )| Propuision ¢ Power Office of the Chief Office of Acauici
ISO Project Office | O et Financial Officer tee ob Acquisttion
! 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
ISk Directorate Space Directorate Technical Services Directorate
Dr. A. K. Sehra Dr. W. Whitlow, Jr. Directorate




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



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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UAPT Research Team

Name School Dept. Research Area

Jean-Lou Chameau GT Provost Senior Research Officer

Ben T. Zinn GT AE/ME Intelligent Engine Systems/Comb.
Dimitri Mavris GT AE Systems Analysis & Tech. Integration
James Williams OSuU Dean Enabling Technologies/Materials
Cesar Luongo FAMU ME Advanced Power Technology
Maurice G. Adams CWRU ME Materials

Krish Ahuja GT GTRI Engine Noise Control

Mark G. Allen GT ECE Wireless MEMS Sensors

Mike Dunn OSuU AE Engine Turbo machinery

Somnath Ghosh OSU ME Materials

Ari Glezer GT ME Gas dynamics/actuators

Jeff Jagoda GT AE Combustion/Educational Program
Meilin Liu GT MSE Fuel Cells

Suresh Menon GT AE Large Eddy Simulations

Michael J. Mills OSU MSE Materials

Yedidia Nemeier GT AE Intelligent combustors & Compressors
J.V.R. Prasad GT AE Intelligent Engine Systems/Comp.
Lakshmi Sankar GT AE CFD

Jerry Seitzman GT AE Intelligent Comb./Nano Fuel Additives
Jimmy Tai GT AE Systems Analysis & Tech. Integration
Zhong Lin Wang GT MSE Nanotechnology



- UAPT FACILITY

One of Ga. Tech’s Laboratories for Active Control of Combustion Instabilities



UAPT FACILITY

OSU’s
Large

Shock
Tunnel
Facility




Some FAMU Facilities




Level 1:
UAPT <

Manage-
ment

N\

Level 2:
Research
Thrust
Areas

Level 3:
Research <
Tasks

\

Level 4:
Research <
Sub-tasks

NASA/DoD UAPT Research Tasks Organization

| 1 1 1 1
2.1. Systems Analysis 2.2. Enabling 2.3. Intelligent Engine 2.4. High Performance 2.5. Advanced Power
& Tech. Integration Technologies Systems Components Technology
Lead: Mavris, GT Lead: Williams, OSU Lead: Zinn, GT Lead: Ahuja, GTRI Lead: Luongo, FAMU
2.1.1 VISSTA t {221 Advanced ' 2.3.1 Compressor % { 2.4.1 Distributed t{ 2.5.1 Nanostructured

Environment

2.1.2 Analysis Methods
for Revolutionary
Propulsion Systems

2.1.3 UAPT Technology
Assessment

2.1.4 High Fidelity Design

Tool Development*

CFD
2.1.4.2 Life Prediction
Tool
Development
2.1.4.3 Aeroelastic
Response
Prediction Tool

: 2.2.4 Nanotechnology”

Materials*
2.2.2 Actuators*

2.2.3 Diagnostics and
MEMS Sensors*

Control

2.3.2 Emissions Control

2.3.3 Turbine Control*

2.3.4 Active Noise
Control

2.2.1.1High Temp. Material
2.2.1.2Self-healing Mat’ls

2.2.2.1Fluidic Actuators
2.2.2.2Plasma Aug. Comb.

2.2.3.1Wireless MEMS
2.2.3.2Turbine Diagnostics

2.2.4.1Nanomat’l for E-field
Generation

2.2.4.2Nanometallic Fuel
Additives

2.3.3.1 Loss Control Via

Trailing Edge
Injection

2.3.3.2 Adv. Film Cooling

Techniques

Exhaust Nozzles

2.4.2 Highly Loaded
Compressor
Blades

2.4.3 Low Emission,
Quiet, Flameless
Combustor

Solid Oxide Fuel
Cells

2.5.2 Integrated Power
Management

2.5.3 High-efficiency
Superconducting
Electric Motors




NASA/DoD UAPT Alliance Relationships

Emissions & Combustion
Control Technologies
Georgia Tech
Dr. Ben Zinn, Lead

Fuel Cell & Hybrid Power
Technologies
Georgia Tech

Dr. David Parekh, Lead

Compressor Performance and
Control, Georgia Tech
Prof. Sankar, Lead

Highly Loaded
Turbomachinery

Technologies
Ohio State University
Dr. Mike Dunn, Lead

Propulsion Systems
Integration & Assessment

Materials and Structures
Ohio State University
Dr. Jim Williams, Lead

| © LA

Georgia Tech
Dr. Dimitri Mavris, Lead

Power Electronics, Electrical
Systems, High Energy

Acoustics/Noise Technologies
Georgia Tech
Dr. Krishan Ahuja, Lead

Magnets
Florida A&M, Prof. Luongo,
Lead

Sciences: Nanotechnology,
MEMS, CFD/LES, Information
Technology, GT/OSU/FAMU




Virtual System Integration & Evaluation

Propulsion Concepts

Technology Concepts

Vehicle Concepts

Active Compressor
Control

Fuel Cells

Active Emissions
Control

High Temperature
Materials

ption Me\~{<ods

Active Turbine
Pressure Loss
Control

Thermal Barrier
Coatings

Advanced Turbine
Film Cooling

Refractory Inter-
Metallic
Composites

Active Noise
Control

Co-Continuous
Composites

ent Environme

Distributed
Exhaust Nozzles to
Reduce Noise

Combustion
Driven Actuators

Plasma Augmented
Combustion

2SS

O\

Virtual Integ

Technold

Compressor CFD Passive, Wireless
MEMS Sensors
Flameless
Combustion Nano Sensors
- Nano Fuel
W1resless MEMS Additives
ensors
- Turbulence and
Self Healing Hot Streaks
Turbine Blade Tip Diagnostics
Materials




Transition Pyramid for NASA/DoD UAPT
Research

Industry

Application
(e.g. GEAE, GEPS,
P&W)

 Full System Prototype
» Applied to Actual System or Process

» Application Formulation Methods
* Verification Development and

* Proof-of-Concept Implementation Proof-of-Concept
(UEET, TBCGC, ...)

- Basic Principles GRC Base R&T _ WR& ﬂ@

 Analytical Formulation

« Initial Testing URETI Basic Research




URETI Technical Areas & Responsible Universities

»System Level Engineering (GTI)
» Enabling Technologies (OSU)

» Intelligent Engine Systems (GTI)

»High Performance Components (GTI)

» Advanced Aeropower Technology (FAMU)
» Educational Program Plan (GTT)

Budget: GTI - $1.9M, OSU = $0.8M, FAMU = $0.3M



Review & Reporting (NCC3-982)

NASA-DoD will interact collaboratively with the GT URETI
Management Team to provide oversight, advice, and recommendation..

The Combined Executive Board (CEB), comprised of the GT URETI
Mgmt. Team, GUAB, and NASA-DoD Steering Committee, will make
key strategic and programmatic decisions.

NASA-DoD Steering Committee and members will also serve on the
Independent Advisory Board to perform the required annual reviews (~
in September) and the renewal review (at end of 5 years).

The CEB will meet at six-month intervals via teleconference,
videoconference, or site visit. Next meeting in March — April timeframe.

Quarterly Progress Reports to all CEB members. 15t Quarterly Report
covers progress between 8/02-11/02, due 12/15/02.




Information & Knowledge Management

= STI Process/Database — maintain inventory of technical

publications (public available and limited distribution),
forms C-22 and DAA F-1676.

= Proprietary — access by authorized members only, must be
labeled and protected.

= Export Control — TRL-4 and up, access by U.S. citizens
only; must be labeled and limit distribution.

= Fundamental Research — TRL 0-3, non-proprietary, is
publicly available.



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

URETI Plans
Team Directory
Calendar - Events

Presentations
Reports

News
Education Programs

Propulsion & Power

NASA Goals

Goal 1: Revolutionize
Aviation

Reduce Accident Rate
10X

Reduce Emmisions
80%

Reduce Moise 4X
Triple System Capacity
Decrease Door to Door
Time 23

Goal 2: Advance
Space Transp
Mission Safety
Mission Affordability
Mission Reach

Goal 3: Pioneer Tech
Innow.

Engineearing Innuualio’ = - g '\j T et
- _'[___. v,

Technology Innowvation

Goal 4:
Commercialize Tech.

Emission Control

Aeropropulsion & Power
University Research Engineering Technology Institute

VISTON

The establishiment of a world-dass center for asropropulsion and’ power that
will develop revolistionary teclinofogies and design metfiods, in a
systems-ortented imtegration environment, and enabile ; A and industry to
close techinology gaps that prevent deployment of high performance,
intelligent, safe and environmentally compatible systems. Furtfiermore, the
center's integrated, multidiscaplinary education programs will prepare future
graduates and NASA Andustry engineers to develop the revolutionary engine

systents hat will needed to ensute pre-eminernice of the UK. indistry. ),

Adwvancing Science, Engineering, &

Technology Systemn Lewvel Engineering, Analysis,

& Technology Integration
Performance
Disk Allo

Advanced
High-Temp.
MMaterials
LEMNS Fab.
Refract
mposite

Superconducting
Electric Motors
Numerical
Propulsion
Sy stenm
Simulation

High Work
urbine

Wireless
MEMS
Sensors
Integrated
Power
Management

Ajrcraft Synthesis &
Mano Fuel Sizing:
Additives Flight Optimization
2 : System
Solid Oxide F{

Fuel Cell Intelligent

— Compressor
Smart Distributed Controls
Compressor Exhaust
Materials Mozzhas

Co-Continuous
Composites

Inters e Turbine

Active Moise Combustion

Control

Revolutionary and Innovative
Aperopropulsion Concepts

MNASA Aerospace Enterprise Goals

& Objectives Hybrid, Electric, TBCC,

Distributed Power, Mowvel
_Power Architectures

“h.—._
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Events & Activities

Events
Cooperative Agreement, NCC3-982 — awarded, 8/19/02

DoD-NASA Interagency Agreement — signed, 8/22/02
DoD-NASA Partnership Meeting — in-process, 10/8/02

Aeropropulsion & Power URETI web page — posted 10/18/02
A&P URETI Kick-Off at GIT w/ Draft Work Plan — 10/25/02

A&P URETI Technical Forum at GRC —11/18/02
A&P URETI Work Plan — Baseline Approved 12/16/02

vV v < X N X X

Other Parallel Activities
¢ Establish Review and Decision Making process

¢ Establish Operating Guidelines for Information & Knowledge Management

¢ Establish Agreements/License for Tools/Codes Sharing; e.g. NPSS, Glenn
HT, Materials Modeling.

¢ Formulate Collaborative Educational Program



Aeropropulsion & Power URETI Team

Cobined Executive Board ) URETI Director/
NAS A-DOD-GT/OS UFAMU Kim Pham Co-Director
Identify Key Technical POC Establish Technical
Draft Work for each WBS element from —»  Experts ""Match-Up"
Plan N .
own organization Matrix
10/25/02
l 11/6/02 l 11/8/02
. . Organize/Conduct < 1.
Forum @ GRC
12/2/02
11/6/02 11/18/02

!

Approve Work Plan
i12/16/02

Implement
Work Plan




