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Open eVTOL: RAVEN Research Aircraft for eVTOL Enabling techNologies

nasa.gov/RAVEN

https://www.nasa.gov/raven/


Open eVTOL
Establish NASA capability to perform open 

eVTOL flight research

RAVEN

Mid-scale eVTOL flight research platform
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There is an imminent need for 
publicly available flight test data 
relevant to:

• research
• development of design and analysis 

methods
• workforce competency 

…to further U.S. leadership in 
technology development for safe, 
quiet, and efficient eVTOL aircraft for 
Advanced Air Mobility (AAM). 

Mission Need



Enduring Research Capability:
Electrified Aircraft Propulsion
• Integrate and swap propulsion components

Autonomous Operations
• Novel operational paradigms

• Acoustically aware flight

• Autonomy-enabling technologies

System Safety and Hazard Identification
• Integrated software and avionics

• Failure identification; contingency management

• Vehicle health management

And more…

Near-Term Research Focus:
Acoustics
• Acoustics prediction tool development

• Noise metrics studies

Flight Dynamics
• Improve model development techniques

• Accelerate design cycles; reduce ground and 
flight test

Flight Controls
• Advanced control algorithms, autonomy

• Improve safety, performance, noise

Open eVTOL Research Customers

AAM-relevant flight test asset with known, public data, with ability to accept 
higher risk research, and ability to invasively integrate hardware and software
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RAVEN:  Research Aircraft for eVTOL Enabling techNologies
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• 1000-lb class UAS
• Multi-tiltrotor aircraft with 6 variable-pitch proprotors

• 4 tilting proprotors (forward and tip)
• 2 non-tilting proprotors (rear)

• Electric powertrain
• Open (publishable) parameters, based on BD-6 airframe
• Onboard research flight control system
• Multiple aircraft planned

Wingspan 21 ft

Length 17 ft

Proprotor diameter ~6 ft

Hover disk loading 8 lb/ft2

Tip speed: hover Mach 0.35-0.5

Tip speed: cruise and 
conversion

≤ hover tip 
speed

Gross weight ≤ 1320 lb

Research payload 30 lb, 2 ft3

Hover endurance 5 mins

VTOL, CTOL range ≥ 20 nmi

Anticipated/target characteristics

Rotor-borne configurationWing-borne configuration



5

NASA Asset
Open eVTOL SubprojectDevelopment

Future Spirals:

NASA Testbed

RAVEN:  Research Aircraft for eVTOL Enabling techNologies

• Advanced flight controls

• Autonomy

• New proprotor designs

• New batteries, motors, inverters

• Hybrid powertrain

• Acoustically aware operations

• Communications technologies

• Vehicle health management

• eVTOL flight procedures

• Fiber optic sensing techniques

• Novel materials

• Re-wing options



Development Status

• Mission Concept Review (MCR) and System Requirements Review (SRR) were very successful

• Target full-system Preliminary Design Review (PDR) late summer

• Schedule is being accelerated by NASA Aeronautics Flight Accelerator (AFA)
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Subproject
Independent 
Assessment 

Reviews

Supporting
Reviews

MCR SRR PDR CDR ORR/
TB

FER/
FRR

Acronyms:
AWR – Airworthiness Review*
CDR – Critical Design Review
FER – Final Engineering Review*
FRR – Flight Readiness Review
MCR – Mission Concept Review
PDR – Preliminary Design Review

PFAR – Post Flight Assessment Review*
ORR – Operational Readiness Review*
SIR – System Integration Review*
SRR – System Requirements Review
TB – Technical Brief*

PFAR

Multiple 
Subsystem PDRs

Multiple 
Subsystem CDRs

* Independent Assessment Review in addition to sponsoring Project’s management approach

AWR

SIR



Photo highlights: progression to PDR

7BD-6 airframe assembly

Iron RAVEN, Fulton County Airport

Single String Test Stand, 
Georgia Tech

RAVEN SWFT envelope expansion

Battery module testing

Aircraft design and analysis

Proprotor design and test

Weights tracking

Wing build and structural test, Bede Aero

Mechanical design

Tilt mechanisms



Reflections on Batteries for eVTOL Aircraft Design
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Ref: Robert A. McDonald, “Battery Knockdown Factors for Conceptual Design,” AIAA 2024-3903, doi.org/10.2514/6.2024-3903 

• Power throughout the mission 
– Worst case power draw is at the end of the eVTOL mission 

(hover, reserve mission, and/or contingency scenarios)

– Battery end-of-life power capabilities tend to drive aircraft sizing

• Utilization of eVTOLs is envisioned to be very high
– How can we map eVTOL charge/discharge profiles to cycle life?

• Thermal management
– Hover time is often thermally limited (e.g., RAVEN needs active 

cooling; 5 minutes will be challenging)

• Battery aging characteristics
– Understanding battery aging characteristics: needed to prevent 

overly frequent battery swaps / conservative battery designs

– There is a need for public test data on cell characteristics 
throughout the lifecycle. Manufacturer “spec sheets” often don’t 
contain enough information.

NASA Tiltwing UAM Reference Vehicle 
Nominal Rush-Hour Battery Charge Profile

https://doi.org/10.2514/6.2024-3903
https://doi.org/10.2514/6.2024-3903
https://doi.org/10.2514/6.2024-3903


THANK YOU!
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Research Aircraft for eVTOL Enabling techNologies

nasa.gov/RAVEN Points of Contact:
• Subproject Manager: Jason Welstead
• Principal Investigator: Siena Whiteside jason.r.welstead@nasa.gov 

https://www.nasa.gov/raven/
mailto:jason.r.welstead@nasa.gov

	Welcome
	Slide 1
	Slide 2: Mission Need
	Slide 3
	Slide 4: RAVEN:  Research Aircraft for eVTOL Enabling techNologies
	Slide 5: RAVEN:  Research Aircraft for eVTOL Enabling techNologies
	Slide 6: Development Status
	Slide 7: Photo highlights: progression to PDR
	Slide 8: Reflections on Batteries for eVTOL Aircraft Design
	Slide 9: THANK YOU!


