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Markets

* NASA is investing in research to enable Electrified Aircraft Propulsion (EAP).
* NASA is working across a range of markets

* The overarching strate%y is to create enabling technology, demonstrate this technology in flight-
test vehicles, and transfer the knowledge to industry for future products

Electrified aircraft propulsion has varying impact on air vehicle design dependm on t
requirements of the market that the vehicle is intended to serve ‘
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NASA Programs and Electrified Aircraft Content

Transformative
Asronatics Qoncepts Program

Advanced Air Vehicles Airspace Operations and Integrated Aviation Systems  Transformative Aeronautics
Program (AAVP) Safety Program (AOSP) Program (IASP) Concepts Program (TACP)




0 + Concept Vehicles e Subsystems e * Ground Testing o * Flight Experiments in
* Technology Gap + Components * Integrated systems relevant environment
Assessments * Devices * UAM Grand Challenges

* Key Performance * Enabling Materials Motor
Parameter Identification

* Market Research
» FMECA Studies

» Key data informing
product decisions

* Knowledge to support
certification

* Learning to inform
further fundamental
research




NEAT Powertrain Lessons

Reconfigurable Powertrain Testbed for Fault Testing

* Located at NASA Glenn Plum Brook Station in the recently
refurbished Hypersonic Tunnel Facility (HTF)

* Supports full-scale megawatt powertrain testing under actual
flight scenarios with cryogenic fuel, high voltage, large
wingspan, electromagnetic interference, and high altitude

ration.

Powertrain Lessons Learned:




Flight Demonstrator Projects

X-57 All-Electric
Goal — Help develop certification standards

for emerging electric aircraft market o . 2
e High aspect ratio wing enabled by high A _

lift system, wingtip propellers
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Certification Committee Status

* Established guidelines and safety
assessments for EAP aircraft

Aerospace
Recommended
Practices,
Regulatory Agency

Compliance
Guidelines

Control System Maturation
Certification Considerations

System ) R.eaI-Tir_ne Eng.ine
Design Dynan:uc Conifrol Simulation Tes.tmg,

Concept Modeling Design and HIL Flight
Evaluation Testing



Certification Roadmap

: Identify and Characterize the Regulatory and Standards Gaps for Hybrid Electric
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Summary and Vision

Feasible Vehicle Class Driven by Powertrain Specific Power and Efficiency
and Integrated Vehicle Design Optimization
Power, Propulsion, Thermal, and Airframe Safety Integration Key







