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FOCUS @ [cEycom

* Innovation with advanced technology
» Operational energy and contested logistics
» Prepare for next-generation platforms

Distribution Statement A



Distribution Statement A

BACKGROUND CONDITIONS
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vanced Turbine Technologies for Affordable Mission (AATAM) S&T Community

* Increasing power needs forecasted for Aviation systems
« Distributed operations in austere conditions
* High operational energy needs

/Stakehc,.ders; Policy & Guidance\

« Army senior leader interest
» Operational energy dominance area of emphasis
« U.S. Army/DoD policy (including Climate Strategy)

Commander’s Intent: AFC has three priorities in support
of our purpose: prioritize people, design Army 2040, and
deliver Army 2030. - GEN Rainey, AFC Commander
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Opportunity

Non-DoD Investment in Emerging AAM Technology

eVTOL Investments Will Continue Billion
Dollar Trend in 2021, Woodrow Bellamy Il|

https.//interactive.aviationtoday.com/avionicsmagazine/february-march-
2021/evtol-investments-will-continue-billion-dollar-trend-in-2021/

Future air mobility funding still flows,
although down from 2021, Johnston, Reuel, Riedel
...As of the end June 2022, cumulative disclosed
industry funding totaled $15 billion.

https://www.mckinsey.com/industries/aerospace-and-defense/our-insights/future-air-
mobility-blog/future-air-mobility-funding-continues-to-flow-after-outlier-year-2021

Government Investment:

* Air Force Agility Prime program
« NASA Advanced Air Mobility
 FAA

» Department of Energy

Dual-Use Technology
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CONVENTIONAL CHALLENGES @ DEVCOM
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Range/endurance
J s ~

Survivabilit
Speed Payload Y * Rotorcraft design is a challenging set of

Durability/Damage Tolerance _ )
Hover y J engineering trade-offs.

High/Hot Take-Off Conditions

= _ﬁ - Ride Quality J/ * More is always desired

* Speed, payload, range

# * World-wide operations (high/hot, cold, sand,

COST all-weather)
* Operational effectiveness (mission systems)
US Army makes largest helicopter award in 40 years, e Cost and development time increases with size,
DefenseNews —12/5/2022 capability and complexity.

Future Long-Range Assault Aircraft (FLRAA) is expected to
enter the fleet in 2030

https://www.defensenews.com/industry/us-army-makes-largest-helicopter-award-in-40-years/

S400 per gallon gas to drive debate over cost of war in
Afghanistan, The Hill - 10/16/09

https://thehill.com/homenews/administration/52568-400-per-gallon-gas-to-drive-debate-over-cost-of-
war-in-afghanistan/

Can technology help?
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EMERGING TECHNOLOGY WATCH @ DEveoM

NASA Reference Concepts
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« Vertical Flight Society (VFS) tracking 800+
eS/VTOL concepts

« Many concepts 5,000-10,000 Ibs. capable of
1000 Ib.+ payloads

« Estimated investment over $10B, mostly by
non-DoD

Distributed Electric Propulsion Concepts

, _ « Multiple companies in flight test phase with
Challenges of electric propulsion tech demonstrators and prototypes

e Technical
« Airworthiness certification « NASA, FAA investments providing support for
civil uses

* |nfrastructure

Battery capacity trades

Potential benefits of hybrid, distributed electric propulsion systems
» Relative simplicity & design flexibility

» Affordability Iverter ] Motor
 Lower fuel consumption e U

— — — — —

Packaging efficiencies

Motor/Gearbox design trades

———

— — | — — — — — — —

1 MW system at 90% efficiency:
+ 100 kW waste heat

Use to supplement helicopter fleet?
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POTENTIAL APPLICATION OF NEW TECHNOLOGY @ E,'_:v,_-,_-,M

Army Aviation Core Competencies:

v’ Provide accurate and timely information
collection

* Provide reaction time and maneuver space

* Destroy, defeat, disrupt, divert, or delay
enemy forces

e Air assault ground maneuver forces

v Air movement of personnel, equipment,
and supplies

v’ Evacuate wounded or recover isolated
personnel

v Enable command and control over
extended ranges and complex terrain

FM 3-04 Army Aviation

Experimentation needed

* Potential application of new class of aircraft

* Off-load some aviation missions from
current fleet aircraft

* New capability enabled by technology —
signature management

* Harvest technology to make conventional
fleet better

Desired benefits

* Lower cost

* Reduced fuel usage

* Faster time to fielding

* Higher availability of combat aircraft
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ARMY AVIATION ELECTRIFICATION S&T INVESTMENT FRAMEWORK @

Enhanced/New Capabilities to Current/FVL Fleet y
Provide more electrical power; increased sub-system electrification; improved power
ﬁ and thermal management; increased stored energy density; improved electrical power

density; advanced architectures; more efficient systems integration and design
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Reduce
Technology
Risk

People
& Tools

PRIMARY
* Build design toolbox for next-gen Army aircraft

Prepare to be early
adopt%rs with skillsets, 204_0 » Meet 2040 operating environment
tools, experience Solution » Inform Senior Leaders and acquisition decisions

Set SECONDARY
* Opportunistic current fleet or near-term applications

Demonstrate

Operational capability
and benefits

Architectures,
standards, system
integration

B

Potential New/Low-Cost Capabilities with hybrid/electric VTOL

Use-case experiments and demonstrations; improve system safety, reliability and
airworthiness; Investigate affordability: off-loading workload from more complex aircraft

= Currently within Science & Technology purview = |Investigating technologies and use cases
= Building knowledge base to: = Risk reduction
= Become early adopters = Operational suitability
= Acquisition expertise (inform requirements, = Demonstrate operational value
write specifications, provide airworthiness » Off-load jobs to low-cost platforms
releases)

= New technology-enabled capabilities
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QUESTIONS?
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