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Monday 27.10.2014
Generali

BoD Meeting

EASN General Assembly

Registration

Welcome and Introduction
14:00 14:30 E. Stumpf RWTH Aachen University, Prof. Schmachtenberg Rector of RWTH Aachen University, Sp. Pantelakis EASN Chairman,
W. Schréder RWTH Aachen University

Keynote Lecture:
14:30 15:00 "Aeronautics Research & Innovation at European Level - Achievements and Future Perspectives”,
Dr.-Ing. Dietrich Knoerzer, European Commission, DG Research-H.3 Aeronautics

Keynote Lecture:
15:00 15:30 "EREA Future Sky",
Prof. Rolf Henke, Executive Board Aeronautics, DLR

15:30 16:00 Coffee




Monday 27.10.2014 (afternoon)
Generali Junkers

Session #1 Aircraft Structure Concepts & Design #2 Aircraft Design Methodologies | w8 ey emel Loeel Cerie)] &
Atmosph. Turbulence
| sessionChait(s) | . C.Hwehne ... BNagel  ______ ___ FScarano |
PoLarBEAR Project: Towards Deployment of the Lattice Boltzmann Optical Inspection Tool for Micro-structured, Fuel
Anisogrid Structures in EU-Projects ALaSCA and Approach into the Aircraft Design Process, -Conserving Surfaces,
16:00 16:25 POLARBEAR, E. Fares H. Brining, K. Brune, Y. Wilke, G. Patzelt, M. Imlau,
C. HUhne, S. Niemann J. Tschentscher, S. Hochheim
PolLarBEAR Project: Recent Developments in the CEASIOM PEL-SKIN Project:
16:25 16:50 Development of lattice concept for robust Framework Using the Common Language A Novel Kind of Surface Coatings in Aeronautics
’ ’ composite fuselage structures, CPACS, - Overadll Presentation,
V. Vassiliev, A. Shanygin, A. Razin, I. Kondakov A. Da Ronch, J. Vos, A. Rizzi C. Bricker
PoLarBEAR Project: Overview of the Versatile Options to Define Future Wings Project:
Efficient modelling and analysis of anisogrid ~ Fuselage Structures within the CPACS Data  Study of Passive and Active Deformation Behav-
fuselage structures, Format, iors of Hybrid Specimens Made of Composite
16:50 17:15 T. Ludwig, R. Wagner J. Scherer, D. Kohlgruber Subsirates and MFC Piezoelectric Patches,
M. Chiarelli, V. Binante, M. Cagnoni, A. Massai,
J. Kunzmann, A. Cortebaldo, D. Romano
PolLarBEAR Project: PyPAD: Transonic Wind-tunnel Investigation for Active
Energy Approach for Analysis of Delamination A Multidisciplinary Framework for Preliminary Load Control Using a Winglet — Rudder - Configu-
17:15 17:40 of Lattice Ribs, Airframe Design, ration and for Passive Load Control Integrating
' ' E. Dubovikov, V. Fomin L. Travaglini, S. Ricci, G. Bindolino Vortex Generators on the Wing Surface,
S. Schlupkothen, A. Dafnis
Parametric Model Generation and Automated Impact of Certification Constraints in a Multi- STARLET Project:
. ) Sizing Process for the Analysis of Aircraft disciplinary Design Process, Wing-load Control via Fluidic Devices,
17:40 18:05 Structures, P. Schmoligruber, N. Bartoli, Y. Gourinat J. Sznajder, W. Stalewski
T. FUhrer, S. Freund, F. Heinecke, C. Willberg
Automated Sizing of a Composite Wing for the Multi-Fidelity Mass Estimation of a Aeronautics Lidar applications - Airborne LIDAR
Usage within a Multidisciplinary Design Strut-braced Wing Configuration, detection of Clear Air Turbulence (CAT) within
18:05 18:30 Process, D. Béhnke, F. Dorbath, B. Nagel the FP7 DELICAT project,
T. Bach, T. FGhrer, S. Freund, C. Willberg, P. Vrancken, G. Ehret, M. Wirth, H. Barny,
S. D&hne H. Veerman, L. Lombard
18:30 19:30 Aircraft Design Forum
19:00 21:00 Reception in Exhibition Area

END OF DAY 1




Tuesday 28.10.2014
Generali
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Registration
Keynote Lecture: Simplified Hybrid Laminar Flow Control, Dr. -Ing. Geza Schrauf, Airbus Operations GmbH

Keynote Lecture: The present and the perspective of aerodynamic experimentation - the view of an operator of wind tunnels,
Prof. Dr.-ing. Georg Eitelberg, Director of the German-Dutch Wind Tunnels

EASN AWARD introduction and presentation, Prof. Dr. -Ing. Spiros Pantelakis
(Award) Lecture: The Air Transport System as Basis for Aircraft Design, Prof. Dr. —-Ing. Dieter Schmitt

#4 Morphing Aircraft Concepts

NOVEMOR Project:
Application of Morphing Camber Concept to a
Regional Aircraft,
A. De Gaspari, S. Ricci, A. Antunes, F. Odaguil,
G. Lima, M. Morelli
NOVEMOR Project:
Design and Experimental Validation of Morphing
Wings,
J.E. Cooper, R. Cheung, C. Wales, L. Lambert,
A. Dale, J. Yang
NOVEMOR Project:
Multidisciplinary Design Optimization of Novel
and Morphing Aircraft Configurations: Computa-
tional Studies and Experimental Validation,
J. Vale, F. Afonso, F. Lau, A. Suleman, A. Antfunes,
F. Odaguil, J. Parizi, J.E. Cooper

NOVEMOR Project:
Geometry Modeling, Parametrization and Mesh-
ing of Conventional and Joined-Wing Aircraft,
M. Zhang, A. Rizzi, R. Nangia

NOVEMOR Project:
Morphing Leading Edges for a Wing and Wingtip
Based on Compliant Structures,
S. Vasista, H.P. Monner, A. De Gaspari, S. Ricci

Coffee
#5 Innovative AC Propulsion Concepts

Multi-disciplinary design investigations of propul-
sive fuselage aircraft concepts,
J. Bijewitz, A. Seitz, M. Hornung

Hybrid Propulsion and Future Configurations,
L. Jérgensen, P. Rostek

Novel Air-Breathing Plasma Jet Propulsion for
High Altitude Flight Platforms,
B. Gd&ksel, I. Mashek, H. Klefenz

Plasma Flyer - The World's First Plasma Flow Con-
trolled Flying Wing,
B. Gdoksel, H. Klefenz

ANULOID Project:
CFD Analysis and Optimization of Novel VTIOL
Aircraft “Anuloid” in Relation to Vertical Flight,
Z. Janda

Lunch

___Room: | Fod Generdli Junkers

Session

Session Chair(s) S. Ricci /A. Suleman m E. Coustols

#6 Wake Vortex

Enhanced Wake Vortex Decay in Ground
Proximity Triggered by Plate Lines,
F. Holz&pfel, A. Stephan, T. Heel, S. Kérner

Multi-Model Ensemble Wake Vortex Predic-
tion,
S. Kérner, F. HolzGpfel, N. Ahmad, F. Proctor

Revisiting Wake Vortex Mitigation by Means
of Passive Devices: Demonstration and
Validation of a Novel Device,

R.M. Buffo, E. Stumpf

Numerical Simulation of Vortex Roll-Up
Processes at Elliptical Wings Using Reynolds-
Stress-Models,

A. Pongs, S. Braun, E. Stumpf

Co-Rotating Vortex Interaction,
A. Romeos, A. Giannadakis, K. Perrakis,
Th. Panidis




Tuesday 28.10.2014 (afternoon)
Generali

Junkers

13:30

13:55

14:20

14:45

15:10

15:35

16:00

Session

Session Chair(s) m E. Costa / P. Arbez P. Doeffer / D. Drikakis

13:55

14:20

14:45

15:10

15:35

16:00

16:30

#7 Innovative AC Configurations

Three Surface Aircraft (TSA) Configuration -
Profits and Problems,
T. Goetzendorf-Grabowski, T. Antoniewski

New Small Aircraft Concepts and Required
Technologies Following FlightPath 2050 and
Single European Transport Areq,

K. Piwek, W. Wisniowski

Evaluation of Variable Camber Concept for
Aircraft in Formation Flight,
Y. Liu, F. Peter, E. Stumpf

Design Challenges for Novel Concept of Highly
Maneuverable Flying Target,
Z. Goraqj, A. Frydrychewicz

MAAT Project:
Cruiser-Feeder Airship Optimization and
Modular Design,

M. Trancossi, M. Madonia

SOAR Project:
An Analysis of FanWing Flight Physics and
Potential Business Cases,
J. Gibbs, G. Seyfang, P. Peebles, L. Villafane,
B.H. Saracoglu, G. Paniagua, C. May, B. Nagel,
A. Bachmann

#8 Aircraft Design Methodologies |l

RBF4AERO Project:
Reshaping the future of aircraft design,
E. Costa, M.E. Biancolini

RBF4AERO Project:
Morphing Technique: Mesh quality verification
G. D’Agostini

RBF4AERO Project:
Explorative studies
E. Costa, M. Andrejasic

TOICA Project:
Thermal Overall Integrated Conception of
Aircraft - Overall Presentation (Part A),
P. Arbez

TOICA Project:
Thermal Overall Integrated Conception of
Aircraft - Overall Presentation (Part B),
P. Arbez

Coffee

#9 Transition & #10 Advanced CFD |

TFAST Project:
Transition Location Effect on Shock Wave

Boundary Layer Interaction—- Project overview,
P. Doeffer

TFAST Project:
Numerical Simulations of Transitional Shock

Boundary Layer Interaction and Buffeting
Control,
G. Barakos

TFAST Project:
Physical and Experimental Challenges,

J. P. Dussauge

Azure: High-Order CFD Software for Aerospace
Applications,
D. Drikakis, A. Antoniadis, P. Tsoutsanis

Ground Testing: Driving Forward Innovation in
Fluid Dynamics,
K. Kontis

Go4Hybrid Project:
Improved methods for turbulence-resolving
CFD: The Go4Hybrid Project
C. Mockett, W. Haase, F. Thiele




Tuesday 28.10.2014 (afternoon)
Generali Junkers

#14 Innovative Cockpit Design &
#15 Personal Air Vehicle

Session Chair(s) A. Dafnis / T. Panidis A. Rizzi / A. Seifert R. Habig / F. Nieuwenhuizen

Session #11 Aeroelasticity & #12 Flight Dynamics #13 Aerodynamic Wing Concepts & Design

Investigation on Nonlinear Transonic Aeroelas- The Intelligent Wing - enabled by advanced i-VISION Project:
ticity using a Harmonic Balance Method, moveables, i-VISION (Immersive Semantics-based Virtual
16:30 16:55 S. Marques, R. Hayes, W. Yao D. Reckzeh, S. BauB Environments for the Design and Validation of
Human-centred Aircraft Cockpits) — Overall
Presentation
L. Rentzos
Dynamics Properties Of Light Turboprop Aircraft DESIREH Project: i-VISION Project:
Including Weak And Strong Gyroscopic Effects, Low Speed Design of Laminar Wings, i-VISION - the Future of Human-centric Cockpit
16:55 17:20 E. Cichocka, Z. Goragj A. Eberle, H. StrGber Design,
R. Habig, L. Rentzos
Preliminary Flyability Analysis of Novel VTOL Preliminary Design of Hybrid Laminar Flow MYCOPTER Project:
Aircraft "Lenscopter”, Wings for Optimum Cruise Conditions, MYCOPTER: Enabling Technologies for Personal
17:20 17:45 7 Janda K. Risse Aerial Transportation Systems,
' F. Nieuwenhuizen, H. BUlthoff
Small UAV Autopilot System Synthesis, Tests and AFLONEXT Project: MYCOPTER Project:
Results, 2nd Generation Active Wing Active Flow- Loads Vision Based Control And Navigation For
17:45 18:10 S. Levin, A. Ledovskiy, R. Murzagalin, N. Ageev, & Noise control on Next Generation Wing - Personal Aerial Vehicles,
Overall Presentation, M. Achtelik, S. Lynen, S. Weiss, M. Chli,
V. Kobtsev ; .
A. Seifert R. Siegwart
CESAR Project: UMRIDA Project: MYCOPTER Project:
Model Updating of Small Aircraft Dynamic Finite Uncertainty Management for Robust Industrial | Handling Qualities and Training Requirements
18:10 18:35 Element Model Using Standard Finite Element  Design in Aeronautics - Overall Presentation for Personal Aerial Vehicles,
Software, D. Wunsch, C. Hirsch M. Jump, P. Perfect, L. Lu, M. White

B. Prananta, T. Kanakis, J. Vankan

END OF DAY 2

20:00 | 22:00 | Facultative Dinner *

* Optional Facultative Dinner will take place at ‘Aachener Brauhaus’ . Participants should register at the registration desk during Day 1.



Facultative Dinner : Map
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Wednesday 29.10.2014
Generali

Keynote Lecture:
9:00 9:30 The Stratosphere challenges to Aeronautics & Space R&T,
Dr. Giovanni Berfolone, Chairman of the Italian Cluster for Aerospace Technology (CTNA)
Keynote Lecture:
9:30 10:00 Clean Sky projects on Aircraft Design and Flight Physics,
Giuseppe Pagnano, Coordinating Project officer — Clean Sky Joint Undertaking
10:00 10:30 Coffee
. Room: . . _Ffod |  Generai | Junkers |
Session #16 Collaborative Support Actions | #17 Cycloidal Rotor Configurations #18 Air Transport Innovation & Policy
CAPPADOCIA Project: CROP Project: HIKARI Project:
Coordination Action Pro 'Production, Avionics, | Multi-Dielectric Barrier Discharge Plasma Actu- | HIKARI: Joining Efforts to Pave the Way Towards
10:30 10:55 Design' on Cost-efficiency in Aeronautics - ators for Cycloidal Rotor Active Flow Control High Speed Transport,
Overall Presentation, C.M. Xisto, J.C. Pdscoa, J.A. Leger, A. Gerlach, E. Blanvillain
F. Marty
CATER Project: CROP Project: HIKARI Project:
Coordinating Air tfransport Time Efficiency Cycloidal Rotor Aerodynamic and Aeroelastic | Thermal management activities and overall
10:55 11:20 Research - Overall Presentation, Analysis, technical excellence in the frame of HIKARI
A. Napolitano L. Gagon, G. Quaranta, M. Morandini, F. Falempin, S. Balland
P. Masarati
OPTICS Project: CROP Project: TERESA Project:
Observation Platform for Technological and D-Dalus - a Revolutionary VIOL Aircraft, IATA’S Technology Roadmap and its Connec-
11:20 11:45 Institutional Consolidation of research in Safety M. Schwaiger, S. Elflein, D. Wills tion to Current Aviation Research and Innova-
- Overall Presentation tion,
B. Kirwan P. Nolte, T. Rétger
FORUM AE Project: CROP Project: Aircraft Design for Future Operations,
Forum on Aviation and Emissions, Optimized Pitching Schedules for a Cycloidal V. Gollnick
11:45 12:10 O. Penanhoat Rotor in Hovering,
D. Angeli, A. Andrisani, A. Dumas
Coordinating research and innovation in the CROP Project: Responsiveness of European Airline Business
. ) field of Aeronautics and Air Transport: Overview| Aerodynamic Optimization of Cyclorotors, Stakeholders Regarding the Inclusion of
12:10 12:35 and latest achievements of running CSAs J.A.L. Monteiro, J.C. Pdscoa, C.M. Xisto Aviation in the ETS,
Discussion & Feedback M. Naumow, P. Nolte
12:35 13:30 Lunch

Registration




- B 2 ——

Time Wednesday 29.10.2014 (afternoon)
Room: Ford Generali Junkers
Session il Calelberene SUPDOH Actions II & #21 Aerodynamic Optimization #22 Technology Innovation
#20 Noise
Session Chair(s) G. Bugeda /E. Stumpf W. Schroder G. Cabanero / Z. Gorqj
PROMOAIR Project: ESPOSA project: IN-LIGHT Project:
) ) Promoting Aeronautics Innovation and MDO Approach for a Light Turboprop Aircraft - Innovative bifunctional aircraft window for
13:30 13:55 Research - Overall Presentation, Engine Integration and Improvement, lighting control fo enhance passenger comfort,
A. Chamos A. Iwaniuk, W. Wisniowski G. Cabanero, A. Vinuales
GRAIN2 Project: ESPOSA project: Airport based air stream assistance for aircraft
GReener Aeronautics International Networking-| Aerodynamic Design of Engine Intake Duct take off and landing,
13:55 14:20 2 - Overall Presentation, Shape of a General Aviation TurboProp Aircraft, P. Nikolakopoulos, D. Bompos, D. Drikakis
G. Bugeda B. Soemarwoto, O. Boelens, T. Kanakis
X-NOISE Project: Can Constructal Theory Help in Overcoming the One Method of Spatial Flight Path Optimization
Aviation Noise Research Network and Intrinsic Limits and Simplifying the Processes by for Non-Stationary Aircraft Flight Regimes,
14:20 14:45 Coordination, MDO?,
D. Coliin M. Trancossi S. Levin
Investigations on Drag Reduction for a Light REPAIR Project:
. . Class Utility Helicopter, Future RepAIR and Maintenance for Aerospace

14:45 15:10 Discussion & Feedback C. Breitsamter, M. Grawunder, R. Re3 industry - Overall Presentation,

J. Pottebaum
Assessment of Aircraft Noise Annoyance during Aerodynamic Optimisation Using CAD Parame-

15:10 15:35 Conceptual Aircraft Design, terisations in SU2,
A. Sahai, E. Stumpf S. Marques, P. Hewit, T. Robinson
Long-Range Noise Propagation of Aircraft  Minimization of Body of Revolution Aerodynam-
Noise, ic Drag at Supersonic Speeds in the Framework
15:35 16:00 A. Filippone of RANS,

N. Ageev, A. Pavlenko

END OF DAY 3

16:30 - 18:00: Optional guided Aachen City Tour or RWTH faculty tour. Participants should register at the registration desk during Day 1.
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Early Days of Aerospace at RWTH RWTHAACHEN
UNIVERSITY

Initial Reissner Designof 1912

Early Days of Aerospace at 3
RWT Aachen University
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Early Days of Aerospace at 4
RWT Aachen University
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Aeronautics Research and Innovation

on European Level
- Achievements and Future Perspectives

L W W « . daiied
Dietrich Knoerzer
DG RTD-H.3 Aviation
Aachen, 27 October 2014




Dornier DoX (1929

Eta - L/D = 70 (2001)

Aeronautics has to prepare the technologies
for a quantum lea@iilil aircraft efficiency

European
Commission



Glider Flying

Started in Aachen

The Aerodynamic Institute of
the RWTH Aachen University
under Theodor von Karman
was the origin of glider flying
in 1920/ 1921

The construction of
FVA-1 'Black Devel
and

FVA-2 'Blaue Maus'
In the shop of the
Aerodynamic Inst.
in 1920/ 1921




Content

* The European Union
* The Challenges for Aviation
* Aviation in the Framework Programmes

* Horizon 2020 — Opportunities for Aviation




European Commission
proposes

(e. g. Horizon 2020)

Annual Budget
(=120 billions €)

President
J.-C.Juncker

Council of the European Union European Parliament
 decides IS consulted,_ cq-decides
Presidency M = 1. _=._ o -
changes every Co-decision procedure
6 months
(now ltaly)
Court of Auditors Committee of the Regions
advises advises

European Economic and Social Co - European Investment Bank -
European Central Bank - European Ombuds ropean Data Protection Supervisor - ...

European
Commission
I



The Research Fram ewo;l_%

Programme of the EU
States Contributing to FP7

7th EU Research Fraiiwork Programme
\ (

B 08 EU Member States

K

g
E

B FP7 Associated States ’
e Jceland
- Norway
e Switzerland
e Turkey
e Albania
e Israel
e Macedonia
- Montenegro

. ‘ - ’
> Serbia Total FP7 Budget (2007 -2013) 4
above 50 billion €



Air Travel Development

—
(only Passengers) =
20-year
World annual RPK (trillion) world
I an n]c %J_al i
ICAO  &@mlepAirbus | éﬁgv\,‘fhﬁ;f
total trafficy GMF 20122031}43/;:} 4?6%‘
I S
|
I 2011—202%;. A
|
|
Air traffic has doubled > | >
every 15 years ' Air traffic will
> ' double in the next
T : 15 years
|

Source: ﬁirbus



Litre per pass. kilometre
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Aircraft

| The Fuel Efficiency of Aircraft
Concorde |® = |
Has Dramatically Improvec
Comet
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Future




Development of Civil

Aircraft Noise Emission

« Side-line noise level for
8'52\ Aircraft engine configurations
. @ cvsg0-22 « Normed on constant thrust
707-1000)
. BAC-111
Comet 4 -~
- DC8-20 O
DCS-10
008431737 100
707003 Bypass-Jet Engines
Caravelle'= 297100 747 100
b Jet 747- 200‘ MD80@, 747 300 A390.100 A319-115 -
: A3 1 O EMB-170
Engines A300B2-101 © o
oM DC10-1 0 & A31O 30.. @767-300 - ./ ~757-300
S U 757590 A330 @ @ Q767400
DC10 O
: 8ion 7% g O 9 S 1T
FL1011 A340-200 . 0@
BAC- 146 200 MDo0-30 717-200 A380-842
v | I | | |
I
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Global Market Forecast (GMF)
20-year New Dellverles of PAX and Freight Aircraft

19,520 single-aisle aircraft

6,970 twin-aisle aircraft

1,710 very large aircraft

Passenger aircraft (2 100 seats) .
Jet freight aircraft (>10 tons) 28,200 new aircraft
+443 aircraft over GMF 2011

Market value of $4 trillion

Source: Airbus GMF — Global Market Forecast



ACARE* and Europe's "Vision 2020"

Key Goals

®* 50% cut in CO2 emissions per
passenger/km

® 80% cut in NOx emissions
® Halving perceived aircraft noise
* Five-fold reduction in accidents

e ATS capable of handling 16 mio.
flights a year

® 99% of all flights within 15 min. of
timetable

How is the 50% CO, Reduction
Achieved ?

Airframe 20-25%
i

- Engines 15-20%

>

- Operations 5-10%

Strategic
Research Agenda

*) Advisory Council for Aeronautics Research in E

>

Advisory Council
For Aeronautics
Research in Europe

October 2002

European
Commission
I



In the Year 2010: Europe's Vision for Aviation 'Flightpath 2050

Responding to society’s needs

Securing global leadership for Europe




Protecting the Environment and the Energy Supply

In 2050 technologies and procedures available allow
* 75% reduction in CO2 emissions per passenger kilometre,
®* 90% reduction in NOx emissions, and
* 65% reduction in perceived noise emission of flying aircraft
relative to the capabilities in 2000.

Europe is established as a centre of excellence on |
alternative fuels

Europe is at the forefront of atmospheric research

Advisory Council for Aviation Research and Innovation in Europe

European
Commission
I



From Vision to Strategy
Flightpath 2050

EUROPEAN

SISO

March 2011
Aerodays

Sept. 2012
ILA

www.acaredeurope.org

Short (2020), medium (2035) and long term (2050)

Research and Innovation ac'ﬁ enabling to reach 2050 goals



Aeronautics Research in Fr

114

137
(960)

Collaborative
Research

FP4: 1994 - 1998 FP5: 1998 - 2002 FP6:
FP7: plus 350

ommission

amework Programmes

JAverage budget per year, M€
(Overall FP, M€)

Since 1990 more than
400 RTD projects
funded with 3 billion €

30% of EU public
funding in civil
aeronautics RTD

Project size 2- 8
million € with typically
5 -15 partners

Large technology
integration projects
with total budget more
than 100 million € with
up to 60 partners

e —
6 FP7: 2007 - 2013 Years

tribution to SESAR



European Laminar Flow Investigations
ELFIN

-

First European large scale research project
About 11 million € total costs

24 Partners

1989 — 1992

Fokker 100 flight tests with natural laminar flow glove

ONERA S1 Tests with Hybrid Laminar Flow using a 1:2
model of the ATTAS wing

Numerical transition prediction me-

European

Commission
I



DUPRIN

. Ducted

| "'.". Propfan

B Investigations

== 1990 — 1993
14 Partners

Windtunnel tests of the ALVAST mode
TPS In the DNW'LLF Europ

counter rotating




..;.-1

™ i

| Landing gear nois test in DNW-LLF

RAIN — Reduction of A
1998 - 2001




HELIFLOW (Improved Tools for Helicopter Aeromechanic and
Aeroacoustic In-ion) 1996 - 2001

Commission



EUROLIFT

European High Lift Programme

Pre-test RANS Computations of Landung Configuration Take-off configuration
Ma=0.18 R=1.4x106

24pr
Take-off configuration c. |
Structured grid gial

—O— LSWT Pre-test
A DLR FLOWer

10 15 « 20

1.8

Pressure distribution
a=12° DV5

Landing configuration | Al 0
Unstructured o, | B
hybrid grid 1 0] ]

O LSWT Pre-test
=—DLR FLOWer

Surface grids of KH8Y configuration

-2.0

0.0

Cryogenic windtunnel model
in high-lift configuration




Examples of FP7 Projects in
Aeronautics Technologies

| complex titanium sheets
—

- Brussels-Tokyo in 3 hours

Personal helicopter -sma controlled flow
European
Commission




Technologies of Airbus A3
Origins from EU Projects
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Horizontal tail plane designed for relaxed stability



g Regional Air
Transport

Green Engines
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First Definition Refined Definition

of ecology efficiency of ecology efficiency
Simulator Platform AC, ATM, AP (flight aggment)
ATS Model Green
Rotorcraft
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== s for Green Operation «< <
Eco-Design : 7
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for Aceronautics & Air Transport
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Europe’'s Vision for 2050 'Flightpath 2050

Responding to society’s needs

Vision 2050:

Securing global leadership for Europe

Five Objectives of the
Strategic Research & Innovation Agenda - SRIA

Meeting Societal and Market Needs

Maintaining and Extending Industrial Leadership

Protecting the Environment and the Energy Supply

Ensuring Safety and Security

Prioritising Research, Testing Capabilities & Education

www.acaredeurope.org -




The EU Framework Programme for Research and Innovation

'‘Horizon 2020'

(2014 — 2020)

Three Priorities
1. Excellent Science 31.7 % (of Budget)
2. Industrial Leadership 22.1 %

3. Societal Challenges 38.5 %
Budget: 77 billion Euro




‘Horizon 2020’

Objectives & Structure

Europe 2020 Priorities

International Cooperation

European Research Area

Tackling Societal Challenges
— Health, demographic change & wellbeing

— Food security and the bio-based economy
Secure, clean and efficient energy
Smart, green and integrated transport

Climate action & Resource Efficiency
including Raw Materials

Inclusive, innovative and secure societies

Industrial Leadership & Competitive

Leadership in enabling and industrial technologies
(ICT, nano, materials, bio, manufacturing, space)

Access to risk finance
Innovation in SMEs

X

Frameworks

4

41 Excellent Science Base
— European Research Council
— Future and Emerging Technologies

— Marie Curie actions on skills, training and career
development

— Research infrastructures

Simplified access

Dissemination &
knowledge transfer
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European
Commission

"Smart, Green and Integrated Transport
( budget of € 6 billion)

Focus on research that require trans-European cooperation
to address today's most pressing transport challenges,

Aviation:
Making the European Aviation sector more competitive
Decreasing its environmental impact
Continuing to enhance the already very high levels of safety

Contributing to seamless mobility when using air transport
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Up to 100% research funding for all partners

Single Stage and two stage evaluation procedures
(mainly remotely)

Large share of budget in Joint Technology Initiatives (JTI)
Level 2 like activities in Clean Sky 2
Bi-annual Workprogramme (with update for 2"d year)




Transport

Workprogramme

Aviation Topics 2014/ 2015

In line with the Strategic Research and Innovation Agenda (SRIA) of ACARE

Competitiveness of European aviation through cost
efficiency and innovation

e Enhancing resource efficiency of aviation
e Seamless and customer oriented air mobility

e Coordinated research and innovation actions targeting

the highest levels of safety for European aviation

e Breakthrough innovation for European aviation
e Improving skills and knowledge base in European

aviation

Support to European aviation research and innovation
policy
International cooperatior.eronautics




Clean Sky 2

New Frontiers beyond Clean Sky

1. Bridging the gap: FP7 & Clean Sky end well before
2020, the reference date for the “ACARE SRA1 Goals”

» Further demonstration required: Some large systems
from Clean Sky ITDs will still need further demonstration
in order to achieve a full TRL6

» Further improvements will be needed to reach the 2020
Goals, e.g. the 50% decrease of CO, (ACARE: 40% from
Vehicle Technology — 10% from ATM & Operations)

2. Growing competition (including new entrants)

3. New and ambitious goals in ACARE SRIA

9

Clean Sky | 44

Not fegally binding




JTI'Clean Sky' is part of the
Innovation Investment Package

~ 1.8 billion €
EU-funding

Fast Large ~ Regional
Vehicle Rotorcraft = passenger Aircraft

Agusta : . )
IADPs Westland Aircraft Alenia

Eurocopter / Airbus ~ Aermacchi )

[1°]
£
(5]
L)

n

Airframe ITD
Dassault — EADS-CASA — Saab

5

Eco-Des

Large
Systems
ITDs

Engines ITD
Safran — Rolls-Royce — MTU

Fraunhofer Ges

Systems ITD
Thales — Liebherr

Building on Clean Sky, going further into integration at full aircraft level
And developing new technology streams for the next generations of aircraft

Technology Evaluator (TE)

German Aerospace Center (DLR)




Extension of

SESAR Joint Undertaking= ;"

The High Level SESAR Programme Research and Innovation 2020
addressing remaining part of the European ATM Master Plan

0,1 1,2 0,3
Billion Billion Billion

ol Source: SESAR JU



The Future

Where are we with Aviation?

Europe’s Vision for Aviation and the SRIA of ACARE
address the challenge of future needs

Europe’s new Framework Programme ‘Horizon 2020’
offers an opportunity and a multi-national platform for
the needed technologies

Most budget goes to Clean Sky 2 (1,8 billion €) and
SESAR Extension (600 million €); little budget for the
‘classical' RTD activities

Council approved the Joint Undertakings (SESAR
Extention, Clean Sky 2, etc.) in May 2014

First Call closed in March and Commission launched the
second Call in July 2014 (limited budget)




Project Synopses of

7" Framework Programme

FP7Y Volume 1
Calls 2007 & 2008

| 75 |EURGPEAR ¢ Bucpman e ok
LSl [ R S —

Aeronautics and Air

Programme 2007- 2013

FP7 Volume 2
Calls 2010 & 2011

FP7 Volume 3
Calls 2012 & 2013

Aeronautics and Air
Transport Research

W 7" Framework
Programme 2007-2013
4 L

(N R s s okia 2
Calis 2010 & 2011

Aeronautics and Air
Transport Research

Calis 2012 & 2013

~ :‘-: 7" Framework
= Programme 2007-2013
; : Project Synopses - Voluma 3
=

PDF version for download:
http://bookshop.europa.eu/uri?target=EUB:NOTICE:K13012536

European

Commission
I



The EU Framework
Programme for
Research and Innovation

2014 - 2020

Thank you for your attention:
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* Association of
European Research Establishments in Aeronautics

**

Joint Research Initiative JRI
“FutureSky”’

Rolf Henke
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EREA In numbers

> 5.000
~N 180 Employees in aeronautics

Number of PhD Thesis
~ € 0,5 Bl
’ n
> 6 OOO Annual spend on
e research in aeronautics

Number of Publications




-..-~ Breakdown of EREA Revenues (2011)

 On average about 20% of EREA work is used to build up new
knowledge (Low TRLs 0-3)

 Technology development counts on average 70% of EREA's
work (TRLs 4-6), e.g. Collaborative Projects

EU,  On average about 10% is dedicated to direct support to industrial

Europ.Commission, innovation (services, High TRLS) e.g. Industrial Contracts
Eurocontrol; 4%

Non Aerospace

Industry; 1% \ :
/ ' | Grant; 46%
Non EU Aerospace EU Aerospace -

Industry; 2% Industry; 12% '
Governmental

Projects; 15%

ESA; 2%

National Space
Agencies; 1%



The Role of EREA

D