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W. Allen Kilgore, Director

Jill Prince, Deputy Director

: Research Directorate - Organization & SMEs

David Shinn, Associate Director for Facilities & Labs
Michael Madden, Chief Engineer for Modeling & Simulation
Eric Walker, Chief Engineer for Test Operations
Vacant, Chief Engineer for Measurement Systems

Tony Washburn, Chief Technologist
Vacant, Chief Operations Officer

~ 600 CS
Aero = 235
S&M =178
IFS =115

~400 Contractors

Aerosciences

John (JD) Reeves, Deputy Director
Robert Scott, Associate Director
Steve Bauer, Chief Engineer

Structures & Materials
Jonathan Ransom, Deputy Director
Elliot Cramer, Associate Director
Ralph Buehrle, Chief Engineer

Intelligent Flight Systems
Geroge Finelli, Deputy Director
Jennifer Kibler, Associate Director
Mike Fremaux, Chief Engineer

Configuration Aerodynamics
Sally Viken, Head

Aeroelasticity
Russ Rausch, Head

Computational Aerosciences
Beth Lee-Rausch, Head
Mujeeb Malik, Aerodynamics ST

Aeroacoustics
Michael Doty, Head
Steve Rizzi, Aeroacoustics ST

Flow Physics & Control
Catherine McGinley, Head

Structural Acoustics
Randolph Cabell, Head

Thomas Jones, Head
Paul Danehy, Adv. Measurements ST

Advanced Measurements & Data Sys.

Subsonic/Transonic Testing
Roman Paryz, Head

Aerothermodynamics
Kelly Murphy, Head
Bil Kleb, Aerothermodyn. ST

Supersonic/Hypersonic
Testing
Michael Difulvio, Head

Hypersonic Airbreathing Propulsion
Richard Gaffney, Head

Advanced Materials & Processing
Catharine Fay, Head
Brian Jensen, Advanced Materials ST

Durability, Damage Tolerance, & Reliability
Stephen Smith, Head
Ed Glaessgen, Computational Materials ST

Structural Mechanics & Concepts
Ted Johnson Head

Nondestructive Evaluation Sciences
Cara Campbell-Leckey, Head

Structural Dynamics
Martin Annett, Head

Materials & Structures Experiments
Kelly Tarkenton, Head

Dynamic Systems & Control
Will Johnson, Head
Irene Gregory, Advanced Controls ST

Flight Dynamics
Corey Diebler, Head

Crew Systems & Aviation Ops.
Keith Arthur, Head
Danette Allen, Intelligent Flight Systems ST

Electromagnetics & Sensors
Gary Kellogg, Head

Safety-Critical Avionics Sys.
Eric Cooper, Head

Revolutionary Aviation Technologies
Jay Ely, Head

Autonomous Integrated Systems Research
Gary Kellogg, Head



Research Directorate — SMEs and Services

Chief Engineers

Steve Bauer, Aerosciences

Ralph Buehrle, Structues & Materials
Mike Fremauyx, Intelligent Flight Systems
Michael Madden, Modeling & Simulation
Eric Walker, Test Operations

Vacant, Measurement Systems

Chief Technologist

Tony Washburn

Center Metrology

CORs for Center Contract

Sr. Technologist

Danette Allen, Intelligent Flight Systems

Paul Danehy, Advanced Measurements

Ed Glaessgen, Computational Materials

Irene Gregory, Advanced Controls

Brian Jensen, Advanced Materials

Bil Kleb, Computational Aerothermodynamics
Mujeeb Malik, Computational Aerodynamics
Steve Rizzi, Aeroacoustics

Note: Senior technologist is the highest rank you can achieve within NASA without
having management duties. To achieve this status, scientists or engineers significantly
contributed to technological advances, authored papers that are widely used and
cited, received honors from major professional organizations for their
accomplishments and contributions and served as advisors or consultants on
scientific and technological problems that extend beyond their specialties.




Aerosciences - Products
POC: John (JD) Reeves or Rob Scott

We provide the capabilities and technologies to make flight vehicles
-- safe, reliable and efficient while reducing noise & emissions.

Product Name Product Description

Vehicle Level Design, Integration & Analysis Integrated advanced technologies w/ new vehicle
concepts to improve performance & capabilities

Hypersonic Technologies Air-breathing propulsion & Impact on PAI on vehicle
performance

Aeroelasticity / Aeroservoelasticity Technologies Understanding & controlling aeroelastic effects on air
vehicles

Acoustic Design, Analysis & Control Technologies Understand, predict & control acoustics to reduce aircraft

noise & vibroacoustic response

Flow Control Technologies Understand & control of steady & unsteady flow
phenomena to enhance vehicle performance

Physics-Based Modeling, Simulation, Validation & Develop rapid/accurate multidisciplinary design & analysis
Verification tools with known uncertainty



Aerosciences — Aerodynamics
POC: John (JD) Reeves or Rob Scott

1 Configuration Aerodynamics Computational Aerosciencesl

| Flow PhyS|cs -

n _ Aeroelasticity & Unsteady Aerodynamics

Flow Control




Aerosciences — Acoustics
POC: John (JD) Reeves or Rob Scott

i Computational

System Noise Aeroacoustics
Prediction

Propulsion-Airframe
Aeroacoustics

Human _
Response to UAS Acoustics




Aerosciences — Hypersonics
POC: John (JD) Reeves or Rob Scott

Hypersonic
Airbreathing
Propulsion

Computational Scramjet Combustion
Aerothermodynamics Modeling

Propulsion

2 L6 Airframe
- . Integration

Experimental
Airbreathing
Propulsion

Experimental
Aerothermodynamics




Agency - Ground Testing Capabilities (National Assets)
(Facilities in grey box are at LaR(C)

https://www.nasa.gov/aeroresearch/programs/aavp/aetc/description

specaiyrurmes e

Supersonic

GRC - Icing Research GRC - 9x15-Ft ARC - Unitary Plan GRC - 8x6-Ft GRC 10x10-Ft Supersonic 8-Ft High

Tunnel Low-Speed Wind Wind Tunnels Supersonic Wind Wind Tunnel Temperature Tunnel
Tunnel Tunnel

GRC - Propulsion 14x22-Ft Subsonic Tunnel Transonic National Transonic 4-Ft Supersonic Aerothermodynamic
Simulation Laboratory Dynamics Tunnel Facility Wind Tunnel Laboratory Complex

Flight Dynamics
Research Facility

Low-Speed 0.3-m Transonic 20-In Supersonic
Aeroacoustic Cryogenic Tunnel Wind Tunnel
Wind Tunnel

SCRAMIJET Complex


http://gftd.larc.nasa.gov/GFTD/facilities/swt.html
http://gftd.larc.nasa.gov/GFTD/facilities/scramjet.html
http://gftd.larc.nasa.gov/GFTD/facilities/lal.html
http://gftd.larc.nasa.gov/GFTD/facilities/lsawt.html
http://gftd.larc.nasa.gov/GFTD/facilities/tdt.html
http://gftd.larc.nasa.gov/GFTD/facilities/ntf.html
http://gftd.larc.nasa.gov/GFTD/facilities/14x22.html
http://gftd.larc.nasa.gov/GFTD/facilities/upwt.html
http://gftd.larc.nasa.gov/GFTD/facilities/8ft_htt.html
https://www.nasa.gov/aeroresearch/programs/aavp/aetc/description

P R: Ground Computational Capabilities
"’ POC: Beth Lee-Rausch

Extensive Modeling and Simulation:
Mid-Range High Perf. Compute Capability (K-Cluster)

e 21,000 Intel-based compute CPU cores (~5% of NAS)

» Architecture modeled on NAS so jobs/codes can be scaled up
easily

» High-performance interconnect and file system

 Computing resource focused on delivering:
» Quick turn around for code development
» Accommodating small- to mid-range production runs
» Min. wait time
» Faster innovation and development of algorithms

* Open to ALL onsite LaRC researchers (CFD, FEA, Analytics, etc.)
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Advanced Structures and Materials — Products
X POC: Jonathan Ransom or Elliot Cramer

We innovate new materials and structural concepts
that enable future aviation & space exploration, and develop the foundational
technologies essential for manufacturing, design, validation & sustainment.

Product Name Product Description

Materials

Structures

Mechanisms / Manipulators

Advanced Manufacturing Tech.

Flight - qualified Structures

Adv. Non-destructive Evaluation &
Structural Health Monitoring
Technology

Structural, Flexible, Nano, Multifunctional, Extreme Environments; Durability
& Damage Tolerance; Computational Materials

Lightweight/Multifunctional/Active Concept Dev.; Design and Cert. Tech.;
Reliability & Sustainment Tech.

Deployment; DDT&E, In-space and Surface Manipulators

Integrated Design/Mfg Qual.: Additive Processes Dev.; Flight Qual.; Precision
Joining and Assembly

Design Trade Studies and Tailored DDT&E for flight sys.

NDE for ground or space-based characterization & Material State Awareness



Advanced Structures and Materials
POC: Jonathan Ransom or Elliot Cramer

Materials
Synthesis
& Processing

Durability & Damage
Tolerance

Computational
Materials
Design
Impact & Landing
Dynamics
®
Nanostructured

Materials

Structural
Concepts
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Advanced Structures and Materials - Capabilities
POC: Jonathan Ransom or Elliot Cramer

Thermal Testing

Material Processing
and Synthesis

Nondestructive Evaluation

......

Large-Scale Combined
Loads Testing(CoLTS)

12



Intelligent Flight Systems — Products
POC: George Finelli or Jennifer Kibler

Transforming aviation and aerospace through adaptive & autonomous systems, human-machine
teaming solutions, integrated flight systems, and new vehicle & operational concepts.

Smart Systems for Vehicles

Methods to Ensure Trusted
Autonomy

Human-Machine Teaming &
Interfaces

Modeling & Control of Complex
Systems

High Confidence Safety-Critical
Systems

Intelligent Sensory Systems

Flight Dynamics & Control
Technologies

Systems for determining and managing vehicle internal state/external
interaction; machine-machine teaming

Methods to ensure demonstrate safe and reliable behavior of autonomous
systems and operations

Operator/autonomous agent teaming; Operator interfaces; crew state
monitoring; situational awareness;

Modeling of complex system dynamics for control; GNC of novel
vehicles/systems; tactical and strategic air traffic operations

Safety assurance methods and tools; formal specification & V&V of
algorithms/ cyber-physical properties/security

Integrating sensor technologies and fusing data to enable IFS vehicles and
networks

Predict & understand air vehicle flight-dynamic characteristics, and develop
new flight-vehicle technologies



Intelligent Flight Systems — Flight Dynamics
POC: George Finelli or Jennifer Kibler

»

& Safety-of-Flight Prediction

Svard
IControI Upset Characteristics
S

Airplane Static and Dynamic
Stability & Control

i
Ar 7
3
. . ® . ®
Atmospheric Entry Vehicle Launch Vehicle
Dynamic Aero and Stability Flight Dynamics

“Learn to Fly” Technologies,

Autonomous Vehicle Research
&4

Flight Research,
Flying/Handling Qualities
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Intelligent Flight Systems — Dynamics Systems and Controls
POC: George Finelli or Jennifer Kibler

Upset-resilient control . .
) o Entry and Launch Vehicle Trajectory Analysis
Safety of flight prediction Flight Dynamics And Control

Uncertaixnty Autonomous Systems Real-Time Modeling T Robust, Adaptive Control
Quantification Development Design and Analysis

15



R Intelligent Flight Systems - Safety-Critical Avionics Systems
* POC: George Finelli or Jennifer Kibler

Formal methods for specifying and
verifying correctness and safety
properties of complex avionics

» Applying advanced mathematics to

provide assurance and acceptance of
new aviation concepts

¢ Safety assessment and assurance

methods e
« For evaluating the safety and integrity o PO
of avionics systems and the data they g e ewmn o B
rely on f e s
® Desi . .
esign, development, simulation, [T cota/) _ sna/s0)
and testing of algorithms for safety- iPESELD R
critical systems o MODG Dlat) 1| _ it 1| |
« To enable safe operations of unmanned
and autonomous systems |« |
lat, YZ;

1
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~ Flight Test for
& Advanced Sensing,
Avionics, Crew &
Autonomous
Research, and NAS

Autonomous &
Crewed Research
Simulation

Improvement

Visual Imaging Simulator for Transport
Aircraft Systems (VISTAS lll)
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Intelligent Flight Systems — Electromagnetics & Sensors
POC: George Finelli or Jennifer Kibler

High Ice Water Conceﬂ i, i HIVKQ,DetectIons EnableAvoidance
Cause Engine : y
4 | . -

High Ice Water
Content

NASA Langley Researchers (D319) are developing new radar

lower flight
rop-Leﬁ Englne Fouled by Ingestlon of HIWC

Right: Display Concept

Flight Vehicle Remote Sensing High Spectral Resolution Lidar (HSRL)

l E&M Ranges and Modeling 1 Wireless Avionics & Te|emetry 1 Perception of Fllght &
— T ngraiad i iaas Bamood S Hociisnp Vehicle Environments

Communications Protocols
Experimental Test Range

and
Computational

Data Acquisition evelop
Electromagnetic
1dentify and Sedect e Wireless Wind Tunnel
Modeling
Sensors

Capability

+ Tapered Range; Direct IIIummauon ZGHz 18GHz
and 26.5GHz — 40GHz frequency coverage, 6' to 12*
dl imeter test zone, 500Ib targets

. Compacl Range; Genter-fed reflector, SGHz-40GHz
rage, e: 4'h x 8'w x 8'l, 5001b
H QQ‘S

+ ETR Compact Range; Corner-fed reflector, .3GHz-
18GHz and 26.5 - 40GHz, Quiet Zone e: 13'h x 13'w x
10, \mlb targets

—_
Integrate Sensors and Telemetry WISE3R Lab
Int

... Lidar Canopy

Chambers
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Intelligent Flight Systems — Autonomous Integrated Systems
POC: George Finelli or Jennifer Kibler

w o po Vel ormation
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Autonomous Decision Making
For Aeronautics and Space

Perception and Data Fusion .
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