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URBAN AIR MOBILITY -
THE NEXT REVOLUTION IN TRANSPORTATION?



CONSULTING

RELEVANCE OF UAM

Unlocking the
3rd dimension
has a great
potential to
save significant
time in people’s
life
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Air Taxi Services are already in operation, for example in New York City —
. . . . IFEEVV
but with the operation of conventional helicopters CONSULTING

OVERVIEW OF SELECTED AIR TAXI SERVICES IN OPERATION TODAY

San Francisco S&o Paulo New York City New York City

VOO 2 Uber

Los Angeles London British Columbia

gL

_ R ~SER Costs for ground transportation:
ORBICAiR Helijet = Taxi (yellow cab): US $ 55 45 to 90 min
»  Uber “Black SUV": US $ 180 traffic situation
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Source: NYTimes, Blade, Voom, OrbicAir, AAG, Helifjet, FEV



Can flying taxis transform public transport? Companies and authorities around —
the world, like Dubai’s RTA, are working on that CONSULTING

URBAN AIR MOBILITY — THE NEXT REVOLUTION IN TRANSPORTATION?
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New electrical Vertical Take-Off and Landing (eVTOL) aircraft concepts are
. IFEEV
enabled by key technologies CONSULTING

ENABLING TECHNOLOGIES FOR EVTOL AIRCRAFT

:Z.Z: Distributed Electric Propulsion (DEP)

Controls / Automation technology

VTOL = Vertical Take-Off and Landing
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Future eVTOL aircraft are a game changer for Urban Air Mobility because of key FEY

improvements compared to conventional helicopters

ADVANTAGES OF NEW VTOL AIRCRAFT CONCEPTS
CONVENTIONAL HELICOPTER

© s:fety Objective 1077

e High noise, limiting operation

° High energy consumption
and emissions

° Up to 2 pilots

Note: Safety Objective referring to Function Development Assurance Levels (FDAL)
1) Class |l rotorcraft
2) Under investigation by industry/authorities

Source: FEV

CONSULTING

FUTURE EVTOL

) safety Objective up to 10 2

o Significantly lower CAPEX,
OPEX reduced by half

@ Significantly reduced noise

0 Significantly reduced energy
consumption and emissions

@ Highly automated
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The number of eVTOL related patents significantly increased in the last years; a—

USA, China, and Germany are the most active countries CONSULTING
>3,000 Top 10
eVTOL related family patents since 1990 Countries with most eVTOL related family patents
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Different use-cases result in different requirements for eVTOL's; beyond that, f—

the route/location planning impacts the use-case’s attractiveness CONSULTING
ILLUSTRATIONS OF AN INTERCITY AND INTRACITY USE-CASE
INTERCITY INTRACITY
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Time for first/last mile and procedures at the infrastructure impacts significantly a—

the overall trip duration and must be considered for route/location planning CONSULTING
TRAVEL DURATION BY CAR AND BY AIR TAXI INTERCITY TRAVEL
70 k
Time Air Taxi Customer <
Y HILLUSTRATIVE Journey steps 0 m
Ingolstadt ~ >**™  MUC Airport
Last Mile \ll 9 ,1-
Post-Flight ~)))) N
Descent Taxi Deboarding
Flight o a 'r
Pre-Flight ) I Bl
Ticket & Boarding Taxi Clearance Take
First Mile Security Check -off

O . >
Distance

O = Origin, D = Destination
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For short distances, the time spent for the post-/pre-flight procedures can
. . o . IFEEV
exceed the time savings facilitated by increased travel speed CONSULTING

TRAVEL DURATION BY CAR AND BY AIR TAXI INTRACITY TRAVEL
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There is a broad variety of eVTOL concepts under development, coming

. . IFEEV
from established aerospace companies and start-ups CONSULTING
OVERVIEW OF SELECTED EVTOL CONCEPTS
(EMBRAEFI KITTTYHAWKT VOLOCOPTER
-l e . ( .// >
‘ Concepts
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+ conducted flight tests
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1) Cora vehicle shown, not Heaviside

Source: Bell, Aurora, Volocopter, Airbus, Kitty Hawk, Vertical Aerospace, Lilium, Pipistrel, Workhorse, Embraer, Rolls-Royce, FEV
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Tilt Wing/Rotor concepts have several advantages, but are also more complex
. . . IFEEVV
compared to Multirotor and Lift&Cruise CONSULTING

COMPARISON OF EVTOL AIRCRAFT ARCHITECTURES

MULTIROTOR (WINGLESS) LIFT & CRUISE TILT WING/ROTOR
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Tilt Wing/Rotor and Lift+Cruise have advantages in cruise speed and range —
compared to Multirotor concepts CONSULTING

OVERVIEW CRUISE SPEED OVER RANGE BY AIRCRAFT ARCHITECTURE
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Battery electric concepts make up the majority of eVTOL concepts for air taxi

. IFEEV
application CONSULTING
OVERVIEW PAYLOAD OVER RANGE BY PROPULSION SYSTEM

Payload in kg
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Source: FEV

Note: Based on published information
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Can the eVTOL industry and market be an opportunity for automotive OEMs a—
and suppliers? CONSULTING
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eVTOL industry
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Automotive OEMs are investing in Urban Air Mobility and forming partnerships

AUTOMOTIVE OEM INVESTMENTS IN URBAN AIR MOBILITY

Bloomberg Businessweek

Affill'axi StartupHas a
Working Prototype and a
Fresh $100 Million

@ Joby Aviation hides its craft at a secretive private airfield.

By Ashlee Vance and Brad Stone
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Drohnentaxi von Audi und Airbus startet
zum Jungfernflug

Uber den Stau hinwegschweben - die Vision kénnte in
Audi und Airbus.

Xis machte jetzt

11/2018

Source: Handelsblatt, Bloomberg, Verdict, SpiegelOnline, FEV
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Geely investiert in deutsches Flugtaxi-
Start-up Volocopter

Das deutsche hat in einer
50 Millionen Euro eingenommen. Unter den Investoren ist
auch der chinesische Autobauer Geely.
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giHyundai launches Urban Ai
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Mobility Division with ex-NAS
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Porsche und Boeing wollen Elektro-Fluggerate entwickeln
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SUMMARY

eVTOLs have a
great market
potential and

should be
considered part
of the current
mobility
revolution

IFEV
CONSULTING

UAM can become a game changer for transportation, having
great potential to save significant time in people’s life

New eVTOL aircraft concepts are enabled by new key
technologies

UAM is more than just the aircraft; key success factors for
the entire ecosystem need to be considered

Several automotive players are already investing in UAM and
are forming partnerships
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