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B New Member States
*Bulgaria
*Cyprus
*Czech Republic
*Estonia S anval
*Hungary t% ;
eLatvia R
eLithuania
*Malta
*Poland
*Romania

*Slovenia
*Slovakia

[] Associated Countries:

e|sland
e|srael
*Norway
*Switzerland
*Turkey

Bl EASN CEE Region
*Estonia
eLatvia
eLithuania
*Poland
*Czech Republic
*Slovakia 2
*Hungary
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Although the Europeadniversities have succeeded to provide top level

aeronautics educatipaseries of barriersmpede Universities fulfilling their
iIndispensable role in the aeronautics researcmata level which would
better reflect the importance and excellence acdarssh work carried out by the
European Universities.
Weak points

e Fragmentation
* Inefficient communicatiormechanisms
 Lack of incubator mechanisnfer developing new knowledge and
technological innovation
o Lack of a common University research stratfanthe sector of aeronautics
 Lack of a collective University voiaa aeronautics research related issues
are the main obstacles to this target
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institutions registered in the EASN databas

é
\\\

Country Number of
Registered
institutions

AUSTRIA 3
GERMANY 32
NETHERLANDS 2
SLOVENIA 4
SWITZERLAND 1
CROATIA 1
CZECH REPUBLIC 8
ESTONIA 1
HUNCARY 1
LATVIA 3
LITHUANIA 2
POLAND 17
SLOVAKIA 2
ROMANIA 3
DENMARK -
FINLAND 3
ICELAND -
IRELAND 6
SWEDEN 4
UNITED KINGDOM 52

Country Number of
Registered
institutions

NORTHERN -
MARIANA ISLANDS
NORWAY 2
CYPRUS 1
GREECE 19
ITALY 24
MALTA -
BULGARIA -
ISRAEL -
SERBIA 4
TURKEY 6
MONTENEGRO -
BELGIUM 8
FRANCE 49
LUXEMBOURG -
PORTUGAL 6
SPAIN 9
TOTAL:272
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EASN - membership per country

SE W C NW CE

Greece 19 Belgium 8 Austria 3 Denmark 0 gzzzzlic 8
Cyprus 1 France 49 Germany 32 Finland 3 Estonia 1
Italy 24 Luxembourg | O Netherland | 2 Ireland ° Hungary 1
Malta 0 Portugal 6 Slovenia 4 Sweden 4 Latvia 3
Bulgaria 0 Spain 9 Switzerland | 1 Eir:;%% m 52 Lithuania 2
Israel 0 Croatia 1 Iceland 0 Poland 15
Serbia 4 S=72 Norway 2 Slovakia 2
Turkey 7 S=41 Romania 3
Montenegr | 0 S=65
0 S=34

S=44

S S=256
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EASN Interest Groups Ny

* The EASN Interest Groups (IGs) represent the adtehnological and scientific
cells of EASN.
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The existing EASN IGs were exploited to:

provide a mechanism for incubating innovation, neghnologies and breakthrough
concepts

— provide input towards the development of a UnitgiRiesearch Strategy for t
sector of Aeronautics

An outcome of the activities of the EASN IGs hasrbsuggestion of research
subjects relevant to FP6 and FP7 which are expé¢atead to new knowledge,
innovative concepts and breakthrough technologies.

In the frame of EASN a number 22 Interest Groups have been established so far
for different research fields resulting from theeds expressed through the EASN
network corresponding to the classification of Aexotics given by the ACARE

%axonomy -
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Objectives of the Interest Groups smaronnmy S

 Enhance closer cooperation between scientists from thepeéan academia
with joint scientific and technological interests in Aeeuttics and facilitate
research cooperation with research establishments, thydaisd SMEs by
focusing on innovative ideas and upstream research

* |dentify the capabilitie: existin¢ acros Europe

* Facilitate communication between individuals and staeiithe transfer of
know-how

* Provide information on research opportunities

* Promote awareness for scientific and technological dspeéeronautics

« The I.G.’s provide the basis for a knowledge incubation ima&ism which
IS urgently needed to achieve Europe’s strategic objexiivé\eronautics.
A side effect of the I.G.’s has been the submission of sevdraersity
STREP proposals with a success rate well above the Europeasgz.



EASN Workshop A

under the umbrella of EASN

Zdobyslaw Goraj: goraj@meil.pw.edu.pl
Warsaw University of Technology

Istambul, May 14-15, 2009



Scope of LADO Interest 1/5

Aerodynamic, specific for light aircraft, including novel,
sometimes up-stream research, for example

*Forward swept wing, offering good CG location, an easy
trimming, NLF (natural laminar flow) and beginning of separation
close to fuselage. All these features are difficult to obtain
In traditional, back swept wing, especially of high aspect

*Novel high lift devices enabling to fly with low speeds,
bellow 115 km/h (according to FAR23 for MTOW < 5700 kg);

*Novel trends in wing planform (straight TE, and
semi-elliptical LE), offering lower induced drag wl_J



Scope of LADO Interest 2/5

Aerodynamic, specific for light aircraft, including novel,
sometimes up-stream research, for example:

*Newthick wing sections important for hosting extra fuel, but
from the other side having negative influence on high critical
Much number. Such modern thick wing sections, very often
missior-tailored and customize(, must have hig

aerodynamic efficiency, limited pitching moment,

high maximum lift coefficient C ., etc;

*Novel, promising configuration (U-talil, pushing propellers,
pro-green (noise suppression) etc.



Scope of LADO interest 3/5

Light loading structure (ratio of empty weight to MTOW
less than 0.5), including
» Pressurised fuselagéhow to join the wing, sometimes
built as a one piece) with fuselage in an optimal way);
 Structure optimisation (trade-off between metal,
composite and a mix metal-composite).

Avionics, including :
 Modern navigation systems
 Flight management system with a selflearning option
(one pilot on board, sometimes inexperienced pilot);
* Pilotless aircraft control in emergency
(fully autonomous aircratft).




Scope of LADO Interest 4/5

Modular, affordable design
« wide use ofCOTS elements;
echanging the wingfor the same fuselage, changing
the fuselagefor the same wingit enables to develop
an aircraft derivate, better suited to a specific mission
In a relatively low cost).

Hazardous states and recovery
*Recovery from hazardous stategloss of one or two engines,
elevator or other lifting surface blockage, going by the pilot
beyond a permissible parameter limits);
*Parachute landing systemn emergency;,
Redundancy




Scope of LADO Interest 5/5

Scaled models as new research tools,
sometimes called as (Innovative Evaluation Platform)

courtesy of Stanford

. UnlverS|ty
P200Engines | | Drogue Boom | —_—

=" ¥ Cican Top
Surface

| Interchangeable
| Slat Assemblies

Fundamental Aeronautics Program ~
Subsonic Fixed Wing Project \ Of NAC R E
,\consortlum ’

courtesy ofX-48 NASA-Boeing HBW

1IEP-21

IEP-15




EASN - IG: “Light
Aircraft Design and
Optimisation” — LADO
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No|Name | University Country | E mail address

1 |Ray CranfieldMilitary | UK rwhitford.cu@defenceacademy.mod
Whitford | College

2 |Antoni Brno University |Czech pistek@fme.vutbr.cz
Pistek of Technology Republik

3 | Patrick Linkoping Sweden | Patrick.Berry@saabgroup.com

4 |John Cranfield UK J.P.Fielding@Cranfield.ac.uk
Fielding University

5 |Jonas Gediminas Lithuania |jonas.stankunas@ai.vgtu.lt
Stankuna | Vilnius -
S University

6 |Janusz Warsaw Poland jnark@meil.pw.edu.pl
Narkiewi |University of
cz Technology

7 |Dieter Hamburg Germany |info@ProfScholz.de
Scholz University of

Technology

8 |Josef Budapest Hungary |rohacs@rht.bme.hu

Rohacs |University of
Technology

9 |Peter Linkoping Sweden |petkr@ikp.liu.se
Krus Unversity

10 [Jorgen Berlin University |Germany |Juergen.Thorbeck@TU-Berlin.de
Thorbeck of TeChnOIOQy

11 | Spilios Patras University | Greece fassol@mech.up as.gr
Fassois we—_. J

12 | George Patra e@810) Mech.upatras.gr
Labeas

13 |Rodrigo Madrid adkigo.martinezval@upm.es

Val
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Utility: passenger transport between unprepared, very short runways;
rural areas, mountains, forestry, meadows,
short runways in city centres (150 m)
Cruising speed: 300 km/h
Parameters: span — 15 m; wing area — 32 m2; cabin—1.4x 1.6 x 3.7 m
MTOW = 4000 ki =
Landing/Take-off run = 150 m
Range = 1200 km
Number of passengers ~ 14
Main objective — to design and optimise a safe and eff|C|ent aladraft
Increased safety factor - see next slic |




AEROVAN - take-off from unprepared runway
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Competitors 1 (power [bhp]; travel speed [km/h]; landing run [m])

DHC-6 Twin Otter GAF NOMAD Cessna 208 Caravan
2*700 KM: 265 km/h: 150 | 2*450 KM; 311 km/h; 200 m 675 KM; 320 km/h; 400 |

Antonov An-28 SkyTruck Quest Kodiak (2007 ) AEROVAN
2¥960 KM; 250 km/h; 500 m 750 KM: 320 km/h: 250 m 2*500 KM; 350 km/h; 150 m



Competitors 2 (power [bhp]; travel speed [km/h]; landing run [m])

DHC-2 Beaver AN-2
450 KM; 230 km/h; 170 | 1000 KM; 230 km/h; 170 m

PC-6 TURBO PORTER
550 KM; 232 km/h; 197 m



Weights and payloads

10000

Empty weight
9000 B Masa w asna MTOW
B Masa startowa
8000 1 Ud wig / Mstart.

7000

6000

5000

4000

3000

2000

1000

bl

DHC-2 AN-2 PC-6 TUR- DHC-6 TWIN AN-28 GAF CESSNA QUEST AEROVAN
BEAVER BO PORTER OTTER SKYTRUCK NOMAD 208 CA- KODIAK
RAVAN




Performance

400 Take-off run

M Rozbieg Travel speed
350 B Pr dko przelotowa

I Pr dko /Rozbieg
300
250
200
150

100

50

DHC-2 AN-2 PC-6 TURBO DHC-6 TWIN AN-28 GAF CESSNA QUEST AEROVAN
BEAVER PORTER OTTER SKYTRUCK NOMAD 208 CA- KODIAK
RAVAN
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Number of passengers, airplane cost,
passengers per airplane cost

Number of passengers
B Liczba pasa erow Airplane cost

B Cena samolotu
] Liczba pasa eréw /

Cena samolotu |

DHC-2 AN-2 PC-6 TURBO DHC-6 TWIN AN-28 GAF CESSNA QUEST AEROVAN
BEAVER PORTER OTTER SKYTRUCK NOMAD 208 CA- KODIAK
RAVAN




AEROVAN - boarding
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UAV
General Airliners, Space Predator (Israel, Goal
aviation, 1999 shuttle A, 1998- | MALE& | .
1999 19812003 | 2003 | HALEal), | pario
2003

crash 25,2 1 20000 |5550| 20 5

number for 1
min take-off

crash 12,6 | 0,13 | 133 | 535 3 8

number for 1
min flight
hours
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BRAVO - Environmentally friendly GA
Any ideas to maximize energy efficiency and minimiz e environmental impact of GA

) novel concepts,
) engines, fuels/alternative fuels

i) systems,
IV) noise and vibration

any other idea

General Aviation and European Air Transport System - Third Call FP7
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Brainstorming — but under control

 Name/acronym of the idea

o State of the art and beyond (can we minimise environmental impact?)
e Structure of the project

e Consortium, who is behind?

 Are you looking for a partner with a very special expertise?

e any other related business

27
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