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Breakthrough ZA10 aircraft for delivery s
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Hybrid to all-electric air for high-speed regional transit

Extending from 700 miles in 2023 to 1,500 miles in 2035

/' Quiet electric
( propulsors

Optimization and
control platforms

Airframe-integrated

battery packs Series hybrid-to-

electric powertrain

Confidential

Operating costs O 60-80%

Door-to-door O 2-4x faster

Emissions O 80-100%
Noise O 80%
Runway O 50%




Disruptive
economics

60 to 80%
lower costs

Fly to every
community

40,000
airports
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Get there /€ero emissions
much faster short-haul*

210 4x Quiet and
door-to-door green

*50% of aviation emissions on short-haul flights -



Scaling to 80% of departure and 50% of emissions

W' 2027: zA50 ’

1,000 miles

T

j—

= 2030+: ZA100

= 1,500 miles
100 passengers

B T e

- Disruptive economics - .-
over short-haul

se . 2023: ZA10
S~ 700 miles
6-12 passengers




2017 was the year that electric aviation ‘tipped’ — and

Zunum played a significant role

2 O 1 6 Commercial Aircraft Propulsion

and Energy Systems Research
Reducing Global Carbon Emissions

AEROSPACE
CA

--------
T — ‘

2017 YEAR IN REVIEW

Turning-Point Year For Urban
qui_l\ity._,‘__E'lectric Aircraft

Norway aims for all short-haul flights to
be 100% electric by 2040

— A It already has more electric cars than any other country in the world
and also has shipping projects underway

National research agenda should lower |
priority assigned to programs that are
developing high-power batteries, fuel

cells, and superconducting motors

yZ UNU M Aero Confidential




Addressing a vast transport gap over regional ranges
Driven by 70-year shift to large airliners serving fewer hubs
Air

Door-to-door times worse today
than 50 years ago

1,000s of communities without
high-speed links

Inflexible and capital-heavy
alternatives, e.g., HSR

A \

96% of air traffic 96% of regional
in 1% of airports trips on ground
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Regional has seen a shift to larger aircraft & longer ranges

Evolution of the U.S. regional fleet (seats)
90

70

50

30

1970 1980 1990 2000 2010 2020
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Building on the 1970s U.S. short-haul air system

“We envision a short-haul system capable of operating from
every runway and urban area V/STOL port in the United States
and very comfortable in an environmental sense”

John Shaffer, FAA Administrator, 1970

« U.S. DOT 20-year strategy targeted short-haul air
« $800M investment in an innovative short-haul air system:

US Government Aerospace OEMs Major airlines
« USDOT » Boeing + PanAm

« FAA * McDonnell Douglas * American
+ NASA * Lockheed » Eastern

» US Air Force » DeHavilland * Florida

« US Army * Grumman

* Universities * General Dynamics

+ Halted due to 1973-74 oil crisis, poor economy

yz UNUM Aero Confidential
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Figure 4. 1970 High Density Short Haul Air Transportation Regions



Reducmg door-to-door times by factors of two to four
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' Mode Options June Pasadena Conference

= June 10 Work to Pasadena/Hilton June 12 Pasaden | )
Dep 8:00A  Arr 7:30P ep 4:30P ¢ F ®
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% (J HsJCTOHBUR &= $19 | 410 (@ High-speed rail
wio | H} SJC-SFO-OAK TO LAX S LAX to PAS % s150 | 400 |®@ Commercial air :
© 13,500 airports
| . s175 | ss0 (O Autonomous car 40,000 world-wide
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Extending to address all short-haul air by 2035

Zunum Aero focus

80% of departures 20% of departures
50% of emissions 50% of emissions
2020 2025 2030 2035 2040
Disruptive ‘ ‘ ‘ Range miles>
0 500 1,000 1,500 2,000 2,500 3,000 3,500
Strong hybrids to all-electrics Parallel hybrids to turboelectrics
» Scale and range independent » Scale and range advantaged
* Very low operating costs * Lower operating costs
* Very low to zero emissions * Lower emissions

yz UNUM Aero Confidential
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On track for first flight in 2019 and delivery in 2023

2013 ... 2016 2017 2018 2019 2020 2021 2022 2023 ... 2027

Conforming

Ground , _ .
testbed Flying testbed prototype C&ed '
FAA/ASTM Electric FAA Certification Type Certificate 50-seat T
aircraft group engagement basis closed  application regional
@aaflma Z JETSUITE _AERNNOVA Carnegie
Partners : —~ Mellon
jetBlue S SAFRAN  PURDUE  University

Y ZUNUM Aero Confidential 5



Rapid prototyping underway, leveraging rich ecosystems

<

Seattle UNIVERSITY of
WASHINGTON

Indianapolis

Chicagoland

A

Carnegie
Mellon
University

Propulsion

Aircraft
Flight Sc  Structures ~ Systems

Power
Electric motors Power system

Powe;glectronics Controls

Aerodynamics  Configuration

Confidential
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All key technologies in prototype or test for flight in 2019

Hybrid-to- eIectnc controller: In test
= Ardiden-3Z Partnership closed

S SAFRAN

Quiet fan: Fabrlcated for test

Optimization and
control platforms

Power system: In simulation and test

Quiet electric
propulsors

Hybr|d to-electnc
powertrain

Testbed aircraft: N8445C purchased e N
‘ : . o -~
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World-class launch customer and turbogenerator partner

J JETSUITE & SAFRAN

\—/ AEROSPACE - DEFENCE-SECURITY
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 Orders for upto 100 aircraft for charter * Ardiden-3Z turboshaft tailored for

(JetSuite) and scheduled (JetSuiteX) Zunum 500kW turbogenerator
« Scaling nationwide with financing from » Long-term development-sales-service
leading global airlines contract, offering disruptive economics

yZ UNU M Aero Confidential 15



Legislative progress in the US and Europe

Innen 10til 15 &r kan du trolig kjope.
billett il helelektrisie flyruter her i landet.

Slik kan Norge

« 18-month engagement with Norway led
to goal of all-electric short-haul by 2040

 Extending to all Scandinavia/Baltics

Y ZUNUM Aero

.\("~:1111 STATES SENATH

COMMITTEE HEARING CHANNELS

Hearing entitled, "Transportation
of Tomorrow: Emerging Technologies

that Will Move America."

Coverage begins at 10:00 am.

COMMITTEE ON COMMERCE, SCIENCE & TRANSPORTATION

» Zunum zero emissions air to 1,000 miles in
Senate; new Electrification incentives in draft

» Proposed LINK-AIr act of Washington; the
WA DOT-led Electric Aircraft Working Group

\' ) UDAAN and
GA expansion; make in India
Green drive

l‘\‘ \ schemes
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AMERICA

1\

Zunum A=ro leads in betting on the power
of hybrid-electric technology. pace 24

 Shoping the Future of Aerospace

JULY-AUGUST

Y ZUNUM Aero

NATIONAL
GEOGRAPHIC

URBAN EXPEDITIONS

These 9 Airplanes Transformed
Flight Over the Last Century

On the anniversary of the Wright brothers’ flight, see how flying has evolved since—and the
otherworldly models that may be in our future.

The
Economist

TIMES

Futurism

—

FUTURE @ PROTOTYPES
Concepts are under development to increase efficiency and speed,
thes

MIT
Technology
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WEEK
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