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Agenda : Mini-Bee TRL2 description

* TRL2 Partners

* Concept and technical description
e Cabine configurations

* Vehicule and system description
 SWOT analysis

* Project history

Annexes :

e State of the art
e Other innovative projects
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Mini-Bee : 2PAX VTOL Hybrid
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Mini-Bee Project partners
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Mini-Bee description

* Project state : TRL2

* Electric octocopter : 4 vertical + 4 tilt

* Hybrid energy : fuel + batteries
e 2-3 seats

 Characteristics :

* VTOL capacity, short wings, 1.2 ton
* Range 600km, max speed 300km/h
* Electric controls and engines

e « Car like » interface

* Goals and market
e VIP, Taxi, Air Ambulance
e Estimated price 1Im€ (0,7 to 2m€)
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Take-off and flight transition

Tilt
transition

Estaca 2016 Supméca 2016

Vertical
take-off
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Cabine configurations

Sport

Ambulance

s

Utilities

2 PAX 3 PAX 4 PAX (light)
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VIP Configuration
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Architecture

Generators
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Modular structure

Production, delivery
and MRO optimization

>

Delivery in 20" Container

Taxi :
/ * VTOL Short intra city

* Short wings, high NACA
* Vertical central engines

2 main fligh
main Tlight * Fixed landing gear

configurations

—> VIP:
* VTOL + cruise
* Longuer wings
* Fuel capacities
* Retractable landing gear

iy

I BE DERSONAL AIRCRAFT www.mini-bee.com v9.1 - 16 Jan. 2017
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Actions for Mini-Bee TRL2 Project

e Mini-Bee TRL2 tasks :

* Refine detailled technical and equipement configuration

e Evaluate market opportunities, production and flight costs
* Define partnership for TRL2 and TRL3

* Draw project financial path

* Investigate for lovemoney phase

v9.1-16 Jan. 2017
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Financial project path

Montant
TRL - |Statut - |Début ~ |Fin - |estimé (k€) -
O|Terminé 2014| 2015 20
1|Terminé 2015, 2016 50
2|En cours 2016| 2017 200
3 2017| 2019 2 000 Detailled numerical mock-up
4 5 000
5 10 000 First flight
6 15 000 Test flights
7 20 000 Final developments
3 25 000 Qualification
9 25 000 Commercialisation / Operations

Estimated overall project 100m€

Actual step : Lovemoney for 500k€ to 2m€

OIS PERSONAL ATRCRAFT
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Uber Elevate planning

Certification

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

VEHICLE Test Aircraft Low Volume Urban
PROTOTYPING Producti Production public
(10-50 Aircraft) R
Flight
Experimenta Initial Aircraft Aircraft Test Production Operations
certification Testing Program Certificate
FAR Part 21.193  (1-2 Aircraft)  (3-5 Aircraft) Development
FAA Part 135
Operation Cert
Approval
Type Certificate Development
Performance Operation Restrictions
Electric Propulsion System Cert Validation Professional Pilot
Initial Demonstrator Triply Redundant Digital Fly By Wire Testing Visua'l F”ght Rules
Development/Fabrication Control Cert 20 min Reserves
VTOL Powered-Lift Software Cert Flight Training 15‘?” Reduction
i IRy ? ’ Helipad Infrastructure
y:By-Wire Maintainence
Testing
FAA/ASTM
Electric Propulsion
Certification Rules Initial Flight Operations
Testing in Urban FAA/GAMA
Environment Validated Reduced Short
Noise Acceptance Range Electric
q q Q A Q —_— IFR Reserves
*10M - *20M *150M - *300M
Likely cost of initial flight Likely cost of certification + production tooling
demonstrator at 2-4 place UBER

v9.1-16 Jan. 2017
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Annexes

Individual Air Vehicules
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State of the art

Cessna Skylane

* Height: 284 m

* Wingspan: 10,97 m

* Lenght: 8,84 m

* Max Take—Off Weight: 1406 Kg

* Power: 230 hp

* Engine: lycoming I0-540-AB-1A5
* Maximum speed: 269 Km/h

* Range: 1695 Km

* Price: 277 300 $§

Cessna TTX

* Height: 2,74 m

* Wingspan: 10,97 m

* Lenght: 768 m

¢  Max Take—Off Weight: 1633 Kg
*« Power: 310 hp

* Engine: turbo TSIO-550-¢

¢ Maximum Speed: 435 Km/h

* Range: 2315 Km

e Price: 733 950 $§

Aeromobil 3.0

¢ Height:1,50 m

¢ Wingspan: 8,32 m

¢ Lenght:6 m

* Power: 81 hp

* Engine: rotax 912

*  Maximum speed: 200 Km/h
* Range: 700 Km

Robinson R44

Height: 3,3 m

Rotor diameter: 10,1 m

Lenght: 11,7 m

Max Take—Off Weight: 1089 Kg
Power: 248 hp

Engine: lycoming I0-540-AE1AS
Maximum speed: 240 Km/h
Range: 560 Km

Price: 456 000 $§

Agusta Westland AW609

Height:5,1-6,6 m

Wingspan: 11,7 m

Lenght:13,3 m

Max Take—Off Weight: 7200 Kg
Power: 1900 hp

Engine: Pratt &Whitney Canada
PT6C-67A

Maximum speed: 616 Km/h
Range:1390 Km
Price: 10 000 000 $

X3 airbus

Osprey V22

-~
i

Airbus H160

v9.1-16 Jan. 2017
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Other innovative projects

Agusta Westland
Helium (2016) Zero (2015)

Trifan 600 XTI (2015)

i \Q\
eHang (fin 2015)

Kitty Hawk (2016)

Moler skycar
(<2016)

o =T

SoloTrek Springtail

Urban aeronautics
(<2016)

.

Boeing (2016
Airbus (2016) g (2016)

Airbus Vahana (2016)

Olympus (2016)

rekaero.com _

Airbus E-fan (2015)

zee.aero (2016) Joby (2016) ~ 100m€

Xplorair (2016) Lilium (2016) ~10m€

Mini-Bee (2016)

v9.1-16 Jan. 2017
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Mini-Bee

2 PAX VIP Hybrid Octocopter

Lesser Open Bee License 1-3

TECHNOPLANE

AERONAUTICAL INNOVATION

«

MINIBEE HAMZA FOUATIH® tesser opeN BEE LICENSE 1.3

e Y / POLITECNICO
& ofeo. PNAE | ESTACA I/ DI TORINO
Prét a la Création d'Entreprise @ PLACIS Normandle ECOLE LI L ==
i
“‘u'}’E .‘ A%ﬁ’ﬁﬂ’fﬁ.‘: CentraleSupelec Gmupelsaex*‘ /
NORMANDIE g“g !Q“g '; ! A Le Ha
- ASINSLPLLIENENATION EISTI Lycee g v
cx »
NORMANDIE-SEINE @

Le bon sens a de |'avenig- CCI NORMANDIE

INSTITUT NATIONAL c
Ecole Nationale DIDEROT DES SCIENCES ’ ‘

Supérieure PORIS ENSTA APPLIGUEES

de I'Electronique Bret ROUEN I I

et de ses Applications re agne

RDUEN ,
—— sxps,x,znczl Ca en

PER S U NAL AIR D RAFT www.mini-bee.com v9.1 — 16 Jan. 2017

Ec

ttemati
fes Sciences
du

de

nale
s
vent
ation

ole
temnati
ci
Traitem
I'Inform:

Lesser Open Bee License 1.3 Copyrights Technoplane SAS



