Project description for TRL2
Dec. 2013

Bee-Plane TRL2 Description - Revision 5-4 —Dec. 11, 2013
www.bee-plane.com 1 Xavier Dutertre - Lesser Open Bee License 1-3 @



Bee-Plane
o

Project origin

A bee and its pollen basket

Goal : reduce by 50% cost of flight hour
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Bee-Plane
o

Bee-Plane orientations for TRL2

Detachable fuselage
Size of an Airbus A321
200/220 PAX
Overall load 100 T
Multi usage baskets

Engines : 2*TP400 + 1 central Sam146
Rear landing gear twin taildragger
Reverse U Tail
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Bee-Plane

Updated configuration

Tail : upside down U shape

|

Main landing gear

|

Air inlet for central turbofan
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Bee-Plane

Projet 2050 vision

| _ B _
Bee-Plane T----

1rst Flight

2012 2020 2030 2040 2050 2060 2070
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Bee-Plane — Future markets

Nearly 20 000 aircraft to be
delivered in 20 years

Airbus

10% of market represents 160 MdS
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Bee-Plane
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Bee-Plane - State of the art

Fairchild XC-120 (US) Large flying Wing Helicopter
Years 1950s

Skycrane (US)

White Knight Two (US)
Load 16t
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Bee-Plane

Fairchild XC-120
; Pack Plane (1950)

Noise
reduction

B Electronic
™ wiring

Carbon
body

__ engine (TP400)

Double
body
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Bee-Plane

o
Vocabulary

e « TRLs » for technical readiness level

* « Levels » for public fundings
— Level LO : 1m€ (public funding ~600k€)
— Level L1 : 5m€ (public funding ~¥3m¢€)

Technology Readiness Level (TRL) - European Space Agency
/.\ TRL Description Years
2"3:;’:‘;;’;‘;‘-’"“"" TRL9 TRLS Actual system "Flight proven" through successful
—_—— | mission operations
System/Subsystem TRL 8 TRL S Actual system completed and "Flight qualified" through
Development — test and demonstration (ground or space)
TRL 7 System prototype demonstration in a space
Technology environment
Demonstration
TRL6 System/subsystem model or prototype demonstration
in a relevant environment (ground or space)
Technology
Development TRLS Component and/or breadboard validation in relevant
environment
Research to Prove i i i
Feasibiifty TRL 4 Component and/or breadboard validation in laboratory
environment
Basio Teohnology TRL 3 Analytical & experimental critical function and/or
Research characteristic proof-of-concept
TRL 2 Technology concept and/or application formulated 2013/2015
TRL1 Basic principles observed and reported 2012/2013
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Bee-Plane
o

Main studies

Downward horizontal
Accoustic Variable inlet casing rear wing

Collaborative Landing gear
project
_ Engines
Numerical
mock-up
loading system

Flight stability

Aerodynamic shape Fastening system Wings
Logistic o
Costs Certification
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Boe-Plane” ABOVE CLOUDS

Bee-Plane — technical description

HAMZA FQUATIHD
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Bee-Plane

Sam146

5m
r—

www.bee-plane.com

APU
—

Bee & Basket

TP400

Basket

TP400

Turbojet

Bee

Turbopropeller

Turbopropeller
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Bee-Plane

25m
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L 2

www.bee-plane.com
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Shape and structure - Estaca 2012
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Aero parameters - Centrale Paris 2013
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Bee-Plane
o

Bee-Plane Collaborative project Joen e

Q r—wmm e (oo W e Bee-Plane COLLABORATIF A

e
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S Etude de motonsaticn, de
r 1 CoNsOmmation - le BeePlane est un projet d'avion du futur aysnt powr
Read Edt Viewhstory ™ ] Search |
& otonomie. Canactéristigue principale 0 avolr un fuselage détachabie

Main Page tnormemeet d'acteurs Sfférents cremnent part 4 proet Pour

Welcome on board of Bee Plane Technical Wikl

n

g ¢

que leurs contremions sokent efficaces, i y & nécessné de

rassembier tous les travaun réalsés et den fave um point

Piease find BeePlane project documentation. Sencrage b tout commencement d'en nowvesu projet

Documentation and project is availabie snd done under Lesser Open Bee License v1-14
Projet Bee-Plane Collaborati 1

* Regroupement des paramitres

* Création Sune maguette CATIA V6 parsmiétrée

Bee-Plane Description oot

Bee-Piane is 8 medum-fange sicraf wilh detachable fuselage

« Project website - www.bee-
« Project overview e A crption v4-3,pdf

=

Images tw Hamza Foath 2013

| Zocchettovincemt AU\

Technical wiki and coordination Project wrap-up - Supmeca 2013
Technoplane SAS

http://technoplane.hd.free.fr/MediaWiki/
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Bee-Plane
o

Flight stability

éwlution de la marge statique
0.15 T T T

Laile de Fétude aurait Fallure suivante :
0.145 i

0.14
0.135
0.13

0.125

0.12

Foyer aérodynamique situé & 25% de
oM

i o115 =
<, o . - . | s et o o s
Centrale Paris 2013 Estaca 2012
Centrale Paris 2013
Longueur des ailes 21 m “M B
Corde a la base 53m i MHMHH_:%};F:::&TTE
Angle de diédre 17° S E:“:::Tm
Incidence 2,3° 4 R
Rapport des cordes 0,4 :
Longueur des empennages 5m j
Corde a la base 3,5m - : e
Angle de diedre 25° Hamza Fouatih 2013 Centrale Paris 2013
Incidence 0°
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Bee-Plane

Bee numerical mock-up

Parametric numerical mock-up - Supmeca 2013

|
|
™

Supmeca 2013

Hamza Fouatih 2013

Hamza Fouatih 2013
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Bee-Plane

Baskets layout

n

Structural analysis - Estaca 2013 Numerical mock-up - Estaca 2013

\ = \T
i J

W .

2013 Cabin lay out - Estaca 2013

Est

PAX rows 3+3+3 seats 1 main central passagers door on each side
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Bee-Plane
o

Hospital Basket

Estaca 2013

Estaca 2013

Estaca 2013
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Bee-Plane
o

Water Bomber

AOERIRRIES MAMIA FOUATIMEMATIER OMM ML aINE 1)
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Bee-Plane

Bee noze and cockpit

Hamza Fouatih 2013

Hamza Fouatih 2013

2 pilots (1 behind each other) or 1 pilot, or none
Glass to check loading and unloading operations

Hamza Fouatih 2013
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Bee-Plane

Main landing gear

\ontion e IRnERTen ariere.

Estaca 2013

Hamza Fouatih 2013

Aile

Moteur
7 Supmeca 2013

| p——
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Bee-Plane

Rear twin taildragger landing gear

\,amza Fouatih 2013

L8

Rear landing gears
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Bee-Plane
o

Accoustic studies

Exhaust and V tail

Engines & Fuselage interactions Engines configurations

Bee-Plane TRL2 Description - Revision 5-4 —Dec. 11, 2013
www.bee-plane.com 23 Xavier Dutertre - Lesser Open Bee License 1-3 @



Bee-Plane

|so attach System
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Bee-Plane

Engines configurations

. -
i il

T .-.1' .Z:'||'-'.a'-".. I‘" : i I fita R MR
2 Turboprop TP400 2 Turboprop TP400 4 Turboprop Allison T56-A-15 (C-130)
1 central turbofan Sam146 2 central turbofan Silvercrest 1 central turbofan Sam146
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Bee-Plane

Engines choice / wings configuration
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Recults V.2: Angle of the plane with a flap ~ Results V.1: Angle of the plane with a

that add 100% of the It coefficient and an  Wing area of 180 m* and an initial wing
initial wing angle of 3° angle of 3°
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:‘

o
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Bee-Plane

Air inlet casing for central turbofan

Variable inlet casing ?
closed during cruise flight
and empty flight
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Bee-Plane
o

Certification

Part 21 Part 145

European Aviation Safety Agency

18.11.2003 (| Journal eificicl de IUnion curopéenne L w3

AMC and G M to Part 21 (Aaes done L publication et ime condirian de leur applicabilind)

REGLEMENT (CE) N+ 2042/2003 DE LA COMMISSION
dui 20 novembre 2003

relataf au mantien de la mavigabilied des abronels e des produits, piboes et dquipements adronau-
tiguees, er relatif 4 Fagrement des organismes et des personnels pamicipant a ces tiches

(Texie préseneant de Fintérét pour 'EEE)

Acceptable Means of Compliance

and

Guidance Material
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Economical impact

Airlines Airports

Supméca 2013
Nombre de mouvements par tranche horaire
40
* Supméca 2013
20 m Nombre de mouvements par tranche
horaire
10
Al
000102030405060708091011121314151617181920212223
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Bee-Plane

Project partners

Institution & financial partners :

S 5 )
WH  soinari  E= oo

Prét a la Création d'Entreprise

Normandie
L R BT AUTE
JsroEsnace NORMANDIE
1 » CCl International
C? CCl EURE G (€ 52 merpations
CCI NORMANDIE

¢
ox G
NORMANDIE-SEINE GE .
pole-emploi.fr
Vos initiarives ont un avenir

Le bon sens a de l'avenige

2 (a]
a — { ) HAUTE-NORMANDIE ACTIVE

INoceaNE T
30

www.bee-plane.com
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Coordinator:  TechnoPlowne

Universities : & ESTACA

CENTRALE

A R I

VP “ENSR

supmeca

ECOLE D'INGENIEURS

INSTITUT FRANCAIS
DE MECANIQUE AVANCEE

TRINITY |\‘ .
COLLEGE 2 )
DUBLIN NORMANDIE m’;“
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