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CEAS

The Council of European Aerospace Societies (CEAS) is
an International Non-Profit Organisation, with the aim to
develop a framework within which the major European
Aerospace Societies can work together.

It was established as a legal entity conferred under Bel-

gium Law on 1 of January 2007. The creation of this

Council was the result of a slow evolution of the ‘Confe-

deration' of European Aerospace Societies which was

born fifteen years earlier, in 1992, with three nations only
at that time: France, Germany and the UK.

It currently comprises:

m12 Full Member Societies: 3AF (France), AIAE (Spain),
AIDAA (Italy), AAAR (Romania), CzAeS (Czech Republic),
DGLR (Germany), FTF (Sweden), NVvL (The Nether-
lands), PSAA (Poland), RAeS (United Kingdom), SVFW/
( Switzerland) and TsAGI (Russia);

m 4 Corporate Members: ESA, EASA, EUROCONTROL and
EUROAVIA;

m 7 Societies having signed a Memorandum of Unders-
tanding (MoU) with CEAS: AAE (air and Space Aca-
demy), AIAA (American Institute of Aeronautics and
Astronautics), CSA (Chinese Society of Astronautics),
EASN (European Aeronautics Science Network), EREA
(European association of Research Establishments in
Aeronautics), ICAS (International Council of Aeronauti-
cal Sciences) and KSAS (Korean Society for Aeronauti-
cal and Space Sciences).

The CEAS is governed by a Board of Trustees,

with representatives of each of the Member Societies.
Its Head Office is located in Belgium:

c/0 DLR - Rue du Tréne 98 - 1050 Brussels.
www.ceas.org

AEROSPACE EUROPE

Besides, since January 2018, the CEAS has closely been
associated with six European Aerospace Science and
Technology Research Associations: EASN (European Ae-
ronautics Science Network), ECCOMAS (European Com-
munity on Computational Methods in Applied Sciences),
EUCASS (European Conference for Aeronautics and
Space Sciences), EUROMECH (European Mechanics So-
ciety), EUROTURBO (European Turbomachinery Society)
and ERCOFTAC (European Research Community on
Flow Turbulence Air Combustion).

Together those various entities form the platform
so-called 'AEROSPACE EUROPE' the aim of which is to
coordinate the calendar of the various conferences and
workshops as well as to rationalise the information dis-
semination.

This new concept is the successful conclusion of a work
which was conducted under the aegis of the European
Commission and under their initiative.

The activities of AEROSPACE EUROPE' will not be limited
to the partners listed above but are indeed dedicated to
the whole European Aerospace Community: industry,
institutions and academia.
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WHAT DOES CEAS OFFERYOU ?

KNOWLEDGE TRANSFER:
m A structure for Technical Committees

HIGH-LEVEL EUROPEAN CONFERENCES:

m Technical pan-European events dealing with specific
disciplines

m The biennial AEROSPACE EUROPE Conference

PUBLICATIONS:

m CEAS Aeronautical Journal

m CEAS Space Journal

m AEROSPACE EUROPE Bulletin

RELATIONSHIPS AT EUROPEAN LEVEL:

m European Parliament

m European Commission

mASD, EASA, EDA, ESA, EUROCONTROL, OCCAR

HONOURS AND AWARDS:

m Annual CEAS Gold Medal

m Medals in Technical Areas

m Distinguished Service Award

YOUNG PROFESSIONAL AEROSPACE FORUM
SPONSORING

AEROSPACE EUROPE Bulletin
AEROSPACE EUROPE Bulletin is a quarterly publication
aiming to provide the European aerospace community
with high-standard information concerning current acti-
vities and preparation for the future.

Elaborated in close cooperation with the European ins-
titutions and organisations, it is structured around five
headlines: Civil Aviation operations, Aeronautics Techno-
logy, Aerospace Defence & Security, Space, Education
& Training and Young Professionals. All those topics are
dealt with from a strong European perspective.
Readership: decision makers, scientists and engineers
of European industry and institutions, education and
research actors.

EDITORIAL COMMITTEE

Editor-in Chief: Jean-Pierre Sanfourche

sanfourche jean-pierre@orange.fr

Deputy Editor-in-Chef: Pierre Bescond (CEAS VP Exter-
nal relations)

Committee’'s Members: Rafael Bureo-Dacal (ESA/
ESTEC), Georges Bridel (CEAS Trustee), Jean-Francois
Brouckaert (Clean Sky), David Chinn (CEAS Trustee),
Christophe Hermans (CEAS Head of Aeronautics
Branch), Cornelia Hillenherms (CEAS trustee), Peter
Hotham (SESAR), Leonardo Lecce (AIDAA), Uwe Moeller
(EREA), Olga Trivailo (DLR).

Design & Page Setting : Sophie Bougnon
sophie.bougnoni@sfr.fr




THE OFFICERS OF THE BOARD
IN 2018:

President: Christophe Hermans
Christophe Hermans@dnw.aero
Vice-President, Finance: Cornelia
Hillenherms
cornelia.hillenherms@dglr.de
Vice-President, Publications and
External Relations: Pierre Bescond
pierre.bescond@laposte.net
Vice-President, Awards and Mem-
bership: Kaj Lundahl
klundahl@bredband.net

Director General (including Finan-
cial Management): Mercedes Oliver
Herrero
mercedes.oliver-herrero@airbus.com
Chairman of the Aeronautics
Branch: Christophe Hermans
Chairman of the Space Branch:
Torben Henriksen
torben.henriksen@esa.int

FULL MEMBERS:

m Association Aéronautique

et Astronautique de France (3AF)
6.rue Galilée - F-75016 Paris

Tel. + 33 (0) 1 56 64 12 30 — www.3af fr
President: Michel Scheller
Secretary General: Louis Le Portz
CEAS Trustee: Pierre Bescond
pierre.bescond@laposte.net
Executive Secretary :

Anne Venables
secr.exec@aaaf.asso.fr

m Asociacion de Ingenieros
Aeronauticos de Espana (AIAE)
COIAE. Francisco Silvela 71,
Entreplanta - 28250 Madrid (Spain) -
Tel: + 34 91745 30 30

info@coiae.es - www.coiae.es
President: Mrs Estefania Matesanz
Romero

CEAS Trustees:

Mrs Mercedes Oliver Herrero
Mercedes.oliver-herrero@airbus.com
Mrs Estefania Matesanz Romero
Secretary: info@coiae.es

m Associazione Italiana di Aeronau-
tica e Astronautica (AIDAA)

Casella Postale 227 - 1-00187 Roma
V.R. - Tel / Fax : +39 366 144 21 31
info@aidaa.it — www.aidaa.it
President: Prof. Erasmo Carrera
Politecnico di Torino - DIMA

Corso Duca degli Abruzzi 24 - 10129

£
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Torino, Italy
erasmo.carrera@polito.it

Secretary General:

Prof. Cesare Cardani info@aidaa.it /
cesare.cardani@polimi.it

CEAS Trustees: Prof. Leonardo Lecce
leonardo.lecce@unina.it and

Prof. Franco Bernelli Zazzera
franco.bernelli@polimi.it
Secretary: Daniela Vinazza
daniela@aidaa.it

m Aeronautics and Astronautics
Association of Romania (AAAR)
220D luliu Maniu Ave - 061126 Bucha-
rest 6 - Romania, PO. 76, PO.B. 174 -
WW\W.aaar.ro

President: Prof. Virgil Stanciu
wvirgilstanciu@yahoo.com
Vice-President and CEAS Trustee:
Dr Eng. Valentin Silivestru
valentin.silivestru@comoti.ro

CEAS Trustee: Prof. lon Fuiorea
jon.fuiorea@comoti.ro

m Czech Aerospace Society (CzAeS)
Novotneho lavka 200/5

110 00 Prague, Czech Republic
oslcr@csvts.cz - www.czaes.org
President and CEAS Trustee:
Assoc. Prof. Daniel Hanus,

CSc, EUR ING, AFAIAA
hanus@csvts.cz

Vice-President and CEAS Trustee:
Assoc. Prof. Jan Rohac, PhD

m Deutsche Gesellschaft fiir Luft-
und Raumfahrt Lilienthal-Oberth
eV. (DGLR)

Godesberger Allee 70 - D- 53175
Bonn - Tel.: + 49 228 30 80 50
info@dglr.de - www.dglr.de
President: Prof. Rolf Henke

CEAS Trustees: Dr Cornelia Hillen-
herms - cornelia.hillenherms@dlr.de
and Philip Nickenig -
philip.nickenigadglr.de

Secretary General: Philip Nickenig
Executive and Team Assistant:
Susanne Frank
Susanne.frank@dglr.de

Conference Manager: Torsten Schil-
ling - torsten.schilling@dglr.de

m Flygtekniska Foreningen (FTF) —
Swedish Society for Aeronautics
and Astronautics

Kaj Lundahl -

c/0 SSC Box 4207 - SE-171 04 Solna

T. +46-8-627 6200
klundahl@bredband.net

President: Captain Roland Karlsson
St - Persgatan 29 5tr, SE -

602 33 Norrkoping

Tel.: + 46(0)11 345 25 16

+ 46 (0)705 38 58 06
rkrolandk@gmail.com

CEAS Trustees:

- Kgj Lundahl

- Prof. Petter Krus : Linképing Univer-
sity SE - 58183 Linkdping - petter.
krus@liu.se - +46 13 282 792 - +46 708
282 792 (mob)

Secretary: Bjorn Jonsson - FMV AL
Flyglogistik - SE-115 88 Stockholm,
Sweden - bjornjonsson@fmv.se

m Nederlandse Vereniging voor
Luchtvaarttechniek (NVvL)

c/0o Netherlands Aerospace Centre
Anthony Fokkerweg 2

NL- 1059 CM Amsterdam

Tel.: + 31 88 511 3055 (secretariat)
nvvl@nlr.nl - www. nvvl.org
President: Christophe Hermans
CEAS Trustee: Christophe Hermans
christophe.hermans@dnw.aero
Secretary General and CEAS
Trustee: Paul Eijssen - paul.eijssen@
nlr.nl

m Polish Society of Aeronautics

and Astronautics (PSAA)
Nowowiejska 24 - 00-665 Warsaw —
Poland - Phone : +48 660 009 804
http://psaa.meil.pw.edu.pl/
President: Pawel Stezycki:
pawel.stezycki@ge.com
Vice-President: Miroslaw Rodzewicz:
miro@meil.pw.edu.pl

CEAS Trustees: Miroslaw Rodzewicz,
Zdobyslaw Goraj

General Secretary: Andrzej Zyluk
Treasurer: Jacek Szumbarski
Coordinator for Foreign Relations:
Zdobyslaw Goraj -
goraj@meil.pw.edu.pl
Administrative Officer:

Beata Wierzbinska-Prus

m Royal Aeronautical Society (RAeS)
No.4 Hamilton Place - London

W1 J 7 BQ - United Kingdom

Tel.:+ 44 (0)20 76 70 4300
raes@aerosociety.com
WWwWw.aerosociety.com

President: Rear Adm Simon Henly
CEng FRAeS
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CEAS Trustees: Emma Bossom and
David Chinn CEng FRAeS
emma.bossom@aerosociety.com
Chief Executive: Sir Brian Burridge

m Schweizerische Vereinigung fiir
Flugwissenschaften/Swiss Asso-
ciation of Aeronautical Sciences
(SVFW)

ETH Zurich - Institute of Fluid Dyna-
mics — Ms Bianca Maspero

CH 8092 Zurich - www.svfw.ch
President and CEAS Trustee:

Dr Jirg Wildi: juerg.wildi@bluewin.ch
CEAS Trustee: Dr Georges Bridel
c/0 ALR, Gotthardstrasse 52, CH
8002 Zurich
georges.bridel@alr-aerospace.ch

m Central Aerohydrodynamic
Institute Russian Aerospace Society
(TsAGI)

1, Zhukovsky St. - Zhukovsky;,
Moskow region, 140 180,

Russian Federation

Chief Executive and CEAS Trustee:
Sergey L. Chernyshev, D.Sc.
ved@tsagi.ru - www.tsagi.com
CEAS Trustee: Evgeni Andreev -
andreev@tsagi.ru
evg_andreev@tsagi.ru

CORPORATE MEMBERS:

m ESA

8-10, rue Mario Nikis - F-75015 Paris
CEAS Representative: Torben Hen-
riksen - www.esa.int

m EASA

Konrad - Adenauer - Ufer 3
D-50542 Cologne (Germany)

Tel.: +49 (221) 8999 0000
http://easa.europa.eu

CEAS Representative:

Erick Ferrandez

= EUROCONTROL

Rue de la Fusée 96 - Brussels 1130
CEAS Representative: Marc Bourgois
http:/www.eurocontrol.int

= EUROAVIA

Kluyverweg 1 - 2629 HS, Delft, NL
President and CEAS Representa-
tive: Juan Manuel Lora Alonso
juan.alonso@euroavia.eu

Tel..* 39 366 81 70 482

CEAS Representative:

Daniele Vangone
danielevangone@euroavia.eu —
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WW\W.euroavia.eu

SOCIETIES HAVING SIGNED
A MOU WITH CEAS:

m Académie de L'Air et de l'Espace
(AAE)

1, avenue Camille Flammarion -
F-31500 Toulouse
ww\w.academie-air-espace.com

m American Institute of Aeronautics
and Astronautics (AIAA)

12700 Sunrise Valley Drive

Suite 200, Reston

VA 20191 - 5807 USA
megans@aiaa.org - wWww.aiaa.org

m Chinese Society of Astronautics
(CSA)

CSA Zhang yao - WANG Yiran,

n’ 8, Fucheng Road, Haidian district
P.O. Box 838

100 830 Beijing, China
zhangyas@163.com
wanggyr@spacechina.com
WW\Ww.csaspace.org.cn/

m European Aeronautics Science
Network (EASN)

President: Prof. Spiros Pantelakis
EASN Prof.Spiros Pantelakis

Rue du Trone 98 - 1050 Brussels,
Belgium - www.easn.net

m Association of European Research
Establishments in Aeronautics
(EREA)

Chairman: Bruno Sainjon - ONERA
EREA Secretary: Uwe Moeller - DLR
Uwe.Moeller@dlr.de

m International Council of the
Aeronautical Sciences (ICAS)
President: Susan Ying

Executive Secretary: Axel Probst
c/0 DGLR - Godesberger Allee 70 -
D- 53175 Bonn

icas@icas.org - Ww\w.icas.org

m Korean Society for Aeronautical
and Space Sciences (KSAS)

Room 1001, 635-4

Yeogdam-Dong

135-703 Gangnam

Gu Republic of Korea
ksas@ksass.or.kr
http://eng.ksas.or.kr

SIX SOCIETIES EUROPEAN
AEROSPACE SCIENCE AND
TECHNOLOGY RESEARCH
CLOSELY LINKED WITH CEAS:

m EASN: European
Aeronautics Science
Network

Chairman: Prof. Spiros
Pantelakis (University of Patras)
spiros.pantelakis@easn.net

Vice Chairman: Zdobyslaw Goraj
(Warsaw University of Technology)
goraj@meil.pw.edu.pl

= ECCOMAS: European
Community on
Computational Methods
in Applied Sciences
Edificio C-1, Campus Norte UPC
c/Gran Capitan s/n

08034 Barcelona (Spain)
WWw.eccomas.org/
eccomas@cimne.upc.edu
President: Michal Kleiber
mkleiber@ippt.pan.pl

Q..

m ERCOFTAC: European oo
Research Communityon = -
Flow Turbulence " F
Air Combustion

www.ercoftac.org/

Chairman of Executive Council:

Prof. Ananias Tomboulides
ananias@googlemail.com

m EUCASS: European
Conference for
Aero-Space Sciences
WW\Ww.eucass.eu
EUCASS President: Walter Zinner
(Airbus Defence and Space)

E eucass

= EUROMECH: European
Mechanics Society
www.euromech.org
President: Prof. Gertjan van
Heijst

G.J.Fv.Heijstatue.nl

= EUROTURBO: European
Turbomachinery Society
www.euroturbo.eu/
Chairman: Prof. Francesco Martelli
francesco.martelli@unifi.it
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ABOUT GALILEO

On 25 July 2018, four new Galileo satellites were successfully launched by an Aiane 5
ES from the European spaceport in Kourou, French Guiana, bringing the constellation
to a total of 26 satellites, and so the system to operational completion. The complete
30-satellite Galileo system - 24 operational plus 6 active spares - is expected by
2020, but as early as now, the 26-satellite constellation enables the provision of a
more precise signal across a range of services.

Since 25 July, Galileo has definitively become reality and this is the reason why | per-
sonally consider this date as the most important event of this summer for European
aerospace. In effect it marks quite an important milestone in the so long-trouble life
of Galileo development since its beginnings sixteen years ago.

In January 2002, after having considered that Galileo was almost dead, the EU mem-
bers decided that it was of highest importance to be in possession of a satellite-
based positioning and timing infrastructure that the US could not easily turn off in
times of politic conflict. So, the EU and the ESA agreed in May 2003 to fund the
project on the Public-Private-Partnership (PPP) basis. But very soon tensions with
the US started and big funding problems appeared, so that in early 2007, Galileo was
considered as in deep crisis, followed by time and time again difficulty rebounds.
Fortunately superior interest considerations prevailing, various agreements and
compromises and the remarkable work conducted by ESA allowed overcome the
successive obstacles encountered!

This is over thirteen years that Galileo launches spread over, with the two GIOVE
(Galileo In Orbit Validation Elements) in 2005 and 2008, the four IOV (In Orbit Vali-
dation) satellites in 2011-2012 and twenty FOC (Full Operational Capability) satellites
between 2014 and now. It is to be noted that in November 2016, decisive acceleration
of the satellite deployment was made possible thanks to a technical prowess, the
‘dispenser’ capable of placing four satellites into orbit per launch, which explains how
the twelve latest satellites were deployed in only three Ariane 5 ES launches.
Henceforth Galileo is on the rails.

The GSA (European Global Navigation Satellite System Agency) - Headquarters of
which is located in Prague, Czech Republic, since December 2010 - with its two part-
ners, the European Commission and the European Space Agency, links space to user
needs, supporting the EU's of maximising return on investment of global navigation
satellite system, It manages public interests related to GNSS. As of 2019, reaching
full operational capability, first quality services will be offered on a worldwide basis.
More and more users will be provided with global positioning, navigation and timing
information.

Making Europe independent from the American GPS, Galileo is a fundamental instru-
ment of sovereignty all the more because in addition to its innumerable civil applica-

tions, its military utilisation is ineluctable.
*_% Ql)«. e '.Af

AEROSPACE EUROPE Bulletin - October 2018 5



<]
AEROSPACE

6

~EUROPE

INTERVIEW WITH CATALIN NAE,
CHAIRMAN OF THE ASSOCIATION
OF EUROPEAN RESEARCH
ESTABLISHMENTS IN ., *
AERONAUTICS (EREA) % EREA

By Jean-Pierre Sanfourche, Editor-in-Chief

Catalin NAE is President and
General Director of INCAS,
the National Institute for
Aerospace Research Elie
Carafoli, the leading aeros-
pace research institute in
Romania.

He is Chairman of EREA for
2018-2019.

Jean-Pierre Sanfourche: After half a year at the head of
EREA, what is your view as regards the approach followed
since the creation of this association in 1994 for harmoni-
sing European research infrastructures?

Catalin NAE -To start with | wish to express my satisfac-
tion of having been elected EREA Chairman for 2018-
2019. | am deeply honored to chair the association of Eu-
ropean Research Establishments in Aeronautics, which
is the only association in the field of aviation gathering
the national Research Establishments (REs) in Europe. As
you said EREA is an association founded at the start of
the 90's at a time marked by various industrial groupings
in the European aeronautics sector. To deal with this si-
tuation it became clear that a parallel initiative aiming at
better coordinating the public R&TD efforts in the sector
was essential. EREA provides independent advice, offers
a system view and has sound technical and scientific
expertise on every aspect of aviation. Furthermore EREA
operates Europe's main research and test infrastructures
and guarantees a technological transfer by developing
technologies from TRL 2 to 6 for industrial applications.
EREAis a very valuable organisation at European level to
promote and defend the common interests of the Euro-
pean research community in the field of aviation.

To answer your question regarding the EREA approach
for harmonising European research infrastructures, it
should be noted that the EREA REs have been discussing
this subject for a long time currently within a dedicated
EREA group on research infrastructures (RI). Moreover
the RINGO H2020-project (started last year and in which
EREA is strongly involved) is currently in progress and
aims to identify Needs, Gaps and Overlaps of Research
Infrastructures in Europe on the basis of the Flightpath
2050 goals. The RINGO project is in its collection phase
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and will analyse and finalise its recommendations ear-
ly 2020. At present EREA focuses its effort on the work
already done in the RINGO project and also support
ACARE's Working Group 5 in its preparation of a strategic
roadmap for RI.

We very much welcome the recent initiative by the Com-
mission on exploring how applied and industrial test
and research facilities could be better supported and
upgraded. Indeed Europe is facing a major challenge to
stay at the forefront of innovation and competitiveness.
To demonstrate, validate and certify the technologies we
are researching today, major investments and upgrades
in key research infrastructures are needed. RINGO will
deliver an important analysis, but after that it is time for
action. The efforts by the Commission couldn't have come
at a better time and we are grateful for the open and frank
discussions with the Commission on this challenge.

JPS: Is it envisaged to re-establish at short or mid-term
horizon co-operation links with the UK?

CN - EREA has always kept links with the UK. In fact
there was a representation from the UK within EREA
from the beginning of the association until the former
UK government agency (DERA, the Defence Evaluation
and Research Agency) was privatised in June 2001. At
that time QinetiQ became private and no longer met the
EREA criteria to be a member of the association.

At present a natural UK interlocutor for EREA is missing
since the UK does not have a dedicated national aeros-
pace Research Establishment like in other EREA countries.
EREA is well aware that UK and the UK's industry and
universities are valuable and knowledgeable partners
for cooperation projects and in particular EU-Projects. In
order to ensure adequate links with the UK EREA is cur-
rently discussing with ATl on possible scope and organi-
sation of future cooperation between EREA and ATI.

JPS: What about other International Relations?

CN - EREA members form the European Part in IFAR,
the International Forum for Aviation Research, in which
national aerospace organisations are working together
on global challenges like noise, safety, climate, ... On the
basis of IFAR, several bi-, tri- and multilateral research
projects of EREA members with their international sister
organisations have been performed. This holds true in
particular for TsAGI, which participates to several pro-
Jjects within the European Framework Programme Hori-
zon 2020. This year we will celebrate together with TSAGI
its 100" anniversary.

Finally, let me underline that like the previous FPs, the
H2020 programme promotes international cooperation,
and the aviation domain is one of the most active ones,
including joint calls as well as calls that are particularly
targeted for international cooperation.

JPS: EREA is presently mainly concentrated on civil avia-
tion. Is it foreseen that in the future military aerospace



research more and more enters into the scope of EREA?
CN - VYes indeed, EREA's scope covers civil, military
and space related aviation. Based on the European
Framework Programmes the cooperation in EREA has
focused mainly on civil aviation. But several EREA REs
have links to their MoD and work also on Defence mat-
ters. Thus there is some cooperation on defence issues
within GARTEUR projects. With the advent of the PASR
(Preparatory Action on Security Research) and then the
security domain in FP7, EREA created a security research
group (2004). Due to the increasing importance of Euro-
pean defence EREA has set contacts with EDA for seve-
ral years and EREA Board members already met EDA
Directors. As an example in 2010-2011 EREA performed
the E4U (EREA For UAS) study, financed by EDA. EREA is
recognised by EDA as a valuable interlocutor in Defence
research. Now EREA is involved in PADR and in next EDF
preparation (see our position papers on EDF..) and EREA
also maintains relations and exchanges with DG GROW
on these topics.

JPS: How is EREA working with the European Commission
on preparing the upcoming Framework Programme Hori-
zon Europe?
CN - The activities concerning the future of RD&l-fun-
ding are the heart of EREA's work.
For this purpose EREA members are actively contribu-
ting to ACARE and the preparation and maintaining of
European Research and Innovation Strategies in Aviation,
which form the basis for all European aviation R&I. With
respect to the implementation of these strategies via
European programmes EREA prepares position papers’
detailing its key recommendations on the future of avia-
tion research in Horizon Europe, answers public consul-
tations, proposes amendments for the Horizon Europe
regulation to MEPs and national government represen-
tatives and organises meetings with the EC and aviation
research stakeholders. Some key messages from our
position towards next Horizon Europe Framework Pro-
gramme are:

- Itis essential to have a dedicated aviation Research and
Innovation (R&I) Programme in Horizon Europe, paying
particular attention to the budget dedicated to aviation
in the field of Research and Innovation.

- It is of utmost importance that this European aviation
programme addresses the entire Research and Innova-
tion chain (all TRLs), in a strong and coordinated man-
ner, with a budget - via grants - dedicated to research
and innovation in aviation up to TRL 6, and with financial
instruments only for TRL > 6.

+ In Horizon Europe it is crucial to foster collaborative
research, which generates true EU added value, with
better balance between top-down and bottom-up ap-
proaches, hence with an increased budget for the me-
dium and long-term lower-TRL collaborative research.

- To ensure a strong R&l eco-system Horizon Europe
should definitively support also applied research, test

E
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infrastructures and education. In particular there is an
essential need to support, develop and maintain test in-
frastructures for new products and disruptive solutions.

« The preferred option for the set-up of aviation research
in Horizon Europe is the integration into a future Avia-
tion PPP with specific processes, rules, governance
and budgets for bottom-up as well as top-down ap-
proaches to be defined. EREA is ready and willing to
be closely involved in the preparation of the boundary
conditions (rules, set-up..) of the PPP.

" see https.//www.erea.org/publications

JPS: How does EREA work together with the Aerospace
and Defence Industries Association of Europe (ASD)?

CN - We are all part of the same aerospace ecosystem
and thus are key stakeholders in ACARE. Therefore EREA
and ASD cooperate closely within ACARE but also bilate-
rally. Being the bridge between industry and the acade-
mic world, EREA's research establishments have a natu-
ral and integrated link with their industry partners. That
is also why we work closely with them as well as with
academic partners in the framework of Future Sky, the
EREA Joint Research Initiative (http:/www.futuresky.eu/
joint-research-initiative).

JPS: EREA is leading “FUTURE SKY', a Joint Research
Initiative of which the overall goal is to prepare the N+2
generation of Air transport system (ATS): could you give us
a general status report of this ambitious project? What is
its position within the framework of FlightPath 20507 How
is EREA worRking in close liaison with the EC? Are there
enough national research establishments, industrial com-
panies and universities involved?

CN - As you know aviation operates on long development
cycles for exploitation of technology and related innova-
tion both because of the complexity of the systems to
integrate and because of the absolutely necessary safety
requirements and certification processes. This specificity
leads to the need for a long term research plan to initiate
research on new promising technologies in time.

For this purpose the "FUTURE SKY" Joint Research Initia-
tive (JRI) - proposed by EREA - is a key approach to ensure
implementation of the mid- and long-term research stra-
tegy as outlined in Flightpath 2050 and laid down in the
ACARE SRIA and to prepare the future of aviation in the
next but one generation of the Air Transport System (ATS)
in Europe. Itis fully in line with the programmes in place at
national or EU level, bridging the innovation of tomorrow
and the more fundamental questions of the future.

The already started "FUTURE SKY" JRI makes the align-
ment of national institutional research for aviation easier
and it is setting up joint research programmes open to
all aviation stakeholders; and this approach should be
continued in Horizon Europe. EREA believes that insti-
tutional cooperation of European Research Establish-
ments (REs) is the best guarantee to ensure technolo-
gical development to the benefit of European society
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and industry. Future Sky's overall goal is the full airside
mobility, with resilience against any impacts, e.g. from
disruptive events like extreme weather, in line with the
goals laid down by Flightpath 2050 and focusing on the
major identified key areas for aviation research listed in
the ACARE SRIA for medium and long term. Industry and
universities are explicitly invited to join Future Sky for R&l
European projects to achieve the European challenges of
Air Transport. Several research themes have been alrea-
dy launched within the "Future Sky" JRI (Safety, Quiet Air
Transport, Energy..). In addition to these EREA believes
that efforts should also be oriented towards the area of
“Security for Aviation”, which is an increasingly pressing
issue and a key preoccupation for travellers; within this
area an important topic, in line with ACARE SRIA update,
is the cyber security in civil aviation as adopted in a dedi-
cated declaration by ICAO.

JPS: Since the beginning of 2015, EREA is leading the EU-
funded project 'FUTURE SKY SAFETY' which aims to de-
fine new tools and new approaches to aeronautics safety.
g, f What are the results and impacts of the work already
undertaken within the Future SRy Safety research pro-
gramme?

CN - In a nutshell, the Future Sky Safety (FSS) EU-fun-
ded research project focuses on four main topics: buil-
ding ultra-resilient vehicles and improving the cabin
safety, reducing risk of accidents, improving processes
and technologies to achieve near-total control over the
safety risks and improving safety performance under
unexpected circumstances.

The Future Sky Safety programme helps to coordinate
research and innovation agendas of several countries
and institutions, as well as create synergies with other EU
initiatives in the field (e.g. SESAR, Clean Sky 2).

Among the most important results that have emanated
from the project, one can firstly highlight that the project
has fully achieved its main purpose to get the research
coordination in the field of aviation safety between the
different European research institutes (in EREA). A wide
range of new cooperative safety research projects on
own funding have already materialized.

The second point to highlight is the dissemination, ex-
ploitation and communication of the project results. For
this purpose four main dissemination workshops have
been organized with more than hundred participants
each. FSS disseminated results at 40 to 50 conferences/
workshops and has received worldwide media coverage.
As far as “Solutions for runway excursions” are concer-
ned, three successful flight tests were performed within
FSS project. Data collected have been used to develop
algorithms and monitoring techniques to reduce the risk
of runway veer-offs. This result can be used by airlines
and Flight Data Monitoring software developers.

The FSS project also provides effective input to EUs
Aviation Safety policy, in particular the Risk Observato-
ry, which has policy relevance. Validation of the proto-
type risk observatory, expected early 2019, is of interest
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to EASA and Europe's Big Data Programme for Aviation
Safety (Data4Safety).

FSS project results to “Resolve the organizational acci-
dent" have impacted, via a pan-European safety culture
survey of European pilots, recent EASA guidance on ha-
zard identification with new business models. FSS results
developed guidance on how to advance safety manage-
ment of organizations.

As regards "Human Performance Envelope (HPE)" the
Future Sky Safety project has brought a concept for
cockpit operations and design to the experimental
phase. Through flight simulations, it was shown how the
HPE approach will contribute to safeguarding human
performance in flight upset conditions.

Finally the activities performed on fire, smoke and fumes
consisted in testing fire resistance of advanced compo-
site materials in aircraft, and have shown that geo-poly-
mers are promising. The work undertaken within the Fu-
ture Sky Safety project enabled to develop an important
innovative concept to improve cabin air quality through
continuous air quality sensing.

In order to disseminate the key results of the project the
FSS consortium has established and maintains a dedi-
cated website (at http://ww.futuresky-safety.eu), pu-
blished articles on a regular basis and made available
public deliverables. Within the Future Sky Safety (FSS)
research project numerous dedicated dissemination and
exploitation actions have been organised. One of the key
highlight of the Future Sky Safety research Programme
is the organization of the 2nd Future Sky Safety public
workshop that will be held in November 2018 in Brussels

JPS: EREA is also conducting other ambitious projects
regarding Future SRy “Quiet Air Transport” since the be-
ginning of 2017. Could you please explain the objectives
of the Future Sky "Quiet” programme? Would you like to
highlight a recent event on this matter?

CN - Indeed, achieving a Quiet Air Transport system in
Europe is also one of the key challenges addressed by
"Future Sky". Despite a constant progress in the develop-
ment and introduction of modern aircraft with lower noise
emissions the substantial growth of air traffic leads to in-
creasing the noise burden related to a rising annoyance in
airports neighbouring communities. For this reason, EREA
addresses the noise issues through three distinct re-
search projects under the Quiet Air Transport programme:
ANIMA , ARTEM and RUMBLE, all of them selected for EU
funding at the end of 2017 (Call MG-1-2-2017).

(see http://www.futuresky.eu/projects/noise)

As a recent highlight, the Future Sky Quiet leader was
invited as keynote speaker to an European Parliament
breakfast organized by MEP Merja Kylldnen and the Air-
port Regions Conference on the theme of aeronautical
noise. He introduced the ambitions of the H2020 project
ANIMA to policy-makers and, being the ANIMA project
coordinator, he stressed the innovative role of the project
which focuses on non-acoustical factors impacting avia-
tion noise. Let me also underline that ANIMA coordinates



the European network of experts in order to enrich and
push further the European Strategic Research Roadmap
on Aviation noise.

JPS: What are the top priority objectives you want to at-

tain by the end of 2019?

CN - In European Aviation research field, in upcoming

period 2018-2019, EREA REs will:

- help secure the flagship role of Aviation Research in
Horizon Europe;

+ expand the JRI Future Sky to new themes and include
more stakeholders ;

- step up their game concerning Security for Aviation,
contributing to seamless, secure mobility in Europe and
beyond;

- actively participate in and contribute to Europe's lea-
ding forums, such as ACARE;

- contribute to greener, safer and more efficient mobility
by stepping up their activities in leading programmes
such as Clean Sky 2 and SESAR 2020;

- continue to develop participation in Horizon 2020, in the
transport programme and beyond e.g. common use of
ERC grants, strategic research infrastructures and other
+ support cooperation in the defence area and promote

the need for specific and dedicated instruments for
aviation research in the European Defence Fund (EDF).

EREA will continue to build bridges between research
and industry, contributing to both top-down and bot-
tom-up approaches, and will:

- support with expertise towards EC, Industry (ASD), Ope-
rators and Universities (EASN, PEGASUS) and;

+ be pro-active in the definition of the future evolutionary
and revolutionary aviation research.

Inrelation to aeronautical defence and security research

activities, in upcoming 2018-2019 period, EREA will:

+ maintain relations toward EDAEC/DG GROW, EC/DG
HOME;

- support with expertise towards EDA and EC, contribu-
ting to the definition of defence research activities;

- increase efforts towards the “Security for Aviation" topic
in Horizon 2020 and further continuation Horizon Europe.

In relationship with EASA, EREA will:

- develop stronger relations,

- identify opportunities and develop suitable coopera-
tion actions.

In the human resources field, in upcoming 2018-2019

period, EREA will:

« increase efforts towards human resources mobility, as
well as education, training and integration of young
researchers in aviation R&l activities;

- share the best practices and further develop skills of
our experts, together with traditional academic part-
ners (EASN, Pegasus).

E
AEROSPACE

~EUROPE

EREA MEMBERS

Full Members

AIT - Vienna (Austria) - https.//www.ait.ac.at

CEIIA - Maia (Portugal) - https://www.ceiia.com
CIRA - Capua (Italy) - https:/”/www.cira.it

CSEM - Neuchatel (Switzerland) - https://www.csem.ch
DLR - Kéln (Germany) - https:.//www.dlr.de

FOI - Stockholm (Sweden) - https:/www.foi.se

ILOT - Warsaw (Poland) - https://www.ilot.edu.pl
INCAS - Bucharest (Romania) - http://www.incas.ro
INTA - Madrid (Spain) - http://www.inta.es

NLR - Amsterdam (The Netherlands) -
https:/www.nlr.nl

ONERA - Palaiseau (France) - https://www.onera.fr
VZLU - Praha (Czech Republic) - https:./www.yzlu.cz

AT cefia| (G~ csEM
‘#;f; GFol —-IL{- @Oineas @
& | e |_a

AFFILIATE MEMBER
AFIT - Warsaw (Poland) - https:/7/www.itwl.pl

STRATEGIC PARTNERS

TsAGI - Moscow (Russia) — https:/Z/www.tsagi.ru
VKI - Rhode-St-Geéncse (Belgium) -
https:/www.vkiac.be

Key Figures 2016*

Number of employees aviation 6330
Total number of employees 15390
Internal aviation research 407 M€
Total internal research 1522 M€
Average annual revenue from EU projects 90.I1ME
Number of PhD thesis 256
Number of publications (Reviewed papers, Contribution 9862

to proceedings, Contractual reports)

Publications in refereed journals 1763
Number of new patents 418
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A CONCEPT OF OPERATION
FOR U-SPACE - EUROPE’S UAS
TRAFFIC MANAGEMENT SYSTEM

By Andrew Hately, ATM Concept Expert,
EUROCONTROL

INTRODUCTION

The term U-space was first used by Violetta Bulc, Eu-
ropean Commissioner for Transport and Mobility at the
high-level conference for drones in Warsaw in Novem-
ber 2016. The meeting produced the Warsaw Decla-
ration which clearly identified that economic benefits
would follow the establishment of an environment in
which drones could safely operate in the airspace above
Europe.

In June 2017 the SESAR Joint Undertaking, the body
coordinating research that builds the Single European
Sky, released the U-space Blueprint outlining a deploy-
ment path for U-space based on a progressively increa-
sing number of services. These services should support
a growing number of drones and their growing integra-
tion into the existing airspace.

In September 2017 the CORUS project kicked off with the
task of developing a concept of operations (or ConOps)
for U-space, or “European UTM" as we had previously
called it.

CORUS Consortium

The CORUS consortium consists of : DFS, DLR, DSNA,
ENAV, EUROCONTROL, NATS, Unifly and Universitat
Politécnica de Catalunya (UPC). EUROCONTROL has the
project management and coordination role and the pro-
Jject follows the general model of the “thematic network,’
bringing together concerned parties to produce three
iterations of the ConOps.

Focus on the needs of small drones

CORUS s initially interested in what we call VLL or Very
Low Level. VLL is the airspace below that normally used
by visual flight rules (VFR) traffic. Initially CORUS focuses
on the needs of small drones, typically used for inspec-
tion, photography or delivery. CORUS is concerned with
“visual line of sight” (VLOS) operations where the remote
pilot can see the aircraft and "beyond visual line of sight”
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(BVLOS) operations where the pilot cannot. CORUS is
also looking to a time when the number of drone flights
will be much higher than today. One CORUS concern is
that whatever ConOps is used it should work in both the
short term and the long term and the first version of the
CORUS ConOps contains a lot of thought about BVLOS
flights which are relatively rare today but are expected
to be the normal way of operating for many commercial
drone activities, such as delivery.

COLOURS

CORUS proposes what it initially calls three “colours” of
airspace in which different services are offered but which
have different entry requirements.

Red airspace can be thought of as a no-drone-zone
area, such as the airspace above a national park or sur-
rounding a nuclear power station. However the operator
of a power station might want to use a drone to inspect a
tall structure there - so it should be possible to fly drones
in a red airspace with specific permission and specific
attention to risk mitigation. Hence CORUS describes Red
airspace as requiring specific permission to fly inside.

In Green airspace there are few services offered and the
remote pilot has to rely on eyesight to maintain safety.
However the entry requirements to fly in Green airspace
are low. Green airspace is suitable for VLOS operation.
Green airspaces can exist where the risk associated with
drone flying is low.

The risk associated with drone flying is usually divided
into ground risk and air risk. Ground risk concerns the
drone hitting the ground, or something or someone on
it. Air risk concerns the risk to the drone in flight or risk
to other airspace users caused by the drone. Ground risk
is easier to estimate as the features on the ground are
relatively static or predictable. Air risk estimation requires
knowledge of the conditions in the air that the drone will
encounter during flight. The best method to do this is to
ask other airspace users to indicate their flight intent - or
flight plan - before flight.

In the CORUS ConOps, Amber airspace offers services to
enable BVLOS operation with reasonably low risk without
reducing airspace capacity to an excessively low level.
The services offered in Amber require that every flight is
planned, and tracked. Operation in Amber also requires
the remote pilot to be connected to U-space to receive
services during the flight - including emergency war-
nings, for example, of the approach of a manned aircraft.
The drone flight plan will be different from the ICAO flight
plan used in manned aviation, but will cover the same
basic information: who is flying what, where and when.
The design is not complete yet but the drone flight plan
must allow the operator to express a range of detail as
best as they can, from “in this volume during that period”
for a flight that may be going back and forth surveying
a field, to a precise description of a journey for a drone
making a delivery and optimising the battery life throu-
ghout the trip. CORUS has learned that European drone
operators regard their flight plans as commercially sen-
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sitive hence CORUS foresees that flight plans would be
submitted to some agency operating a U-space flight
planning service that will keep the details secret, sharing
only enough information as is needed to achieve safe
operations.

Operating in amber airspace will also require that drones
are tracked, sending position reports to U-space. The
position reports allow a number of value added services
such as traffic advisories for the drone pilot, and others,
and the targeting of warnings about emergency situa-
tions. Accident and incident investigation will require that
position reports are logged securely for some period.

SERVICES

U-space has been defined as a set of services, briefly in
the "U-space Blueprint” and in more detail in the “Euro-
pean ATM Master Plan: Roadmap for the safe integration
of drones into all classes of airspace.” CORUS has taken
the descriptions of these services and refined them, ex-
ploring how they fit together and what the implications
are. CORUS produced this view grouping the services by
U-level and similarly colouring those that evolve.

The method of describing U-space as a set of services is
quiet effective in terms of explaining what it is and how it
is experienced by the user. CORUS has been working to
join the services together.

HOW CORUS WORKS

The CORUS project runs in the framework of the SESAR
2020 programme of exploratory research. The CORUS
project runs in parallel with eight projects looking at spe-
cific drone technology questions, as well as two projects,
soon to be more, demonstrating features of U-space as
are currently possible. CORUS works closely with these
‘sibling projects” as the CORUS ConOps should meet
their needs and take account of what they have disco-
vered.

The aim of CORUS is to develop a ConOps that is ac-
ceptable to a wide audience and makes to best use of
available information. Many projects are developing
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UTM world-wide and CORUS tries to follow as many of
these as possible. To this end CORUS as established an
advisory board, containing interested parties who have
committed to support the CORUS work, and what we call
the U-space Community Network (UCN), a large group
of organisations and individuals who have expressed an
interest in the CORUS work.

CORUS interacts with the siblings, the advisory board
and the UCN at regular workshops. The first, in January
2018 was an exploratory meeting to collect information
about what U-space should provide. Approximately one
hundred people joined the CORUS team at the Universi-
tat Politecnica de Catalunya campus in Castelldefels on
the southern edge of Barcelona. In order to get the most
feedback we could we divided the audience into small
groups and these visited different classrooms of the Uni-
versity for discussions on the different topics CORUS
wanted to explore.

After the January workshop, CORUS wrote the first ver-
sion of the ConOps, releasing it in July, just in time for the
second workshop which was very kindly hosted by the
Ecole Nationale de l'Aviation Civile, (ENAC) in Toulouse.
As in the first workshop, seven classrooms were used to
allow small groups to discuss the different topics of inte-
rest to CORUS.

Much feedback was received during the workshop and
more has been received since the first version of the
ConOps was made public. The CORUS ConOps can be
downloaded from https:/www.eurocontrolint/sites/

AEROSPACE EUROPE Bulletin - October 2018

11



<]
AEROSPACE

12

~EUROPE

default/files/publication/files/corus-concept-of-ope-
rations-1.0.pdf

The CORUS team are interested to hear any further com-
ments that you may have. Feel free to send these to:
corus-info@eurocontrolint

There is a lot to do to develop version 2 of the ConOps.
As well as the comments that have and are still being
received, many ideas that had been discussed in the CO-
RUS group were not mature enough to be described in
the CORUS ConOps. The CORUS team will work intensi-
vely over the next few months aiming to produce version
2 of the ConOps by January 2019. This V2 ConOps will be
discussed in the third CORUS workshop to be held at the
end of February, most likely in Rome.

AIRPORTS’ COz2 REDUCTION
AND 4 NEW CARBON NEUTRAL
AIRPORTS ANNOUNCED

IN EUROPE

PRESS RELEASE
20 JUNE 2018

Y
@ .‘ e
. @ ®
@
airport
carbon
accreditation

TREDUCTION | OFTIRISATION | MEUTRALITY

- Brussels, London Stansted, Rome Ciampino and
Treviso become carbon neutral

+ Latest CO2 reduction by European airport industry
announced: -163,277 tonnes of CO:2

+ 133 airports in Europe are now certified at one of the
4 levels of Airport Carbon Accreditation

- Those airports welcome over 65% of European
passenger traffic last year

Brussels, 20 June 2018: At this year's ACI Europe &
World Annual General Assembly (WAGA) taking place in
Brussels, the European region of ACI today announced
4 new carbon neutral airports in Europe and issued an
update on the progress it has been making in addres-
sing its CO2 emissions, through the independent and
voluntary global certification programme, Airport Carbon
Accreditation.
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This is the list of consortium members.

- Deutsche Flugsicherung GmbH (DFS)-Germany's natio-
nal ANSP

- Deutsches Zentrum fuer Luft- und Raumfahrt eV. The
German Aerospace Centre (DLR)

- The Direction des Services de la Navigation Aérienne
(DSNA) - France's National ANSP

- EUROCONTROL - The European organisation for the
safety of air navigation, (Coordinator of the CORUS
consortium)

+ HEMAV - a drone operator based in Barcelona

+ ENAV - [taly's national ANSP

- NATS - the UK's national ANSP

- Unifly - a UTM software company

- The Universitat Politecnica de Catalunya. (UPC)

Reaching carbon neutrality under Airport Carbon Accre-
ditation means that an airport has reduced the emissions
under its direct control (Scope 1 & 2) as much as it was
possible and has offset the remaining residual emissions.

Olivier Jankovec, Director General, ACI EUROPE com-
mented “We are very excited to announce the certification
of 4 new carbon neutral airports in 3 European countries
today. In total, we now have 133 airports participating in
Airport Carbon Accreditation. These airports welcome over
65% of European air passenger traffic. From June 2017
to May 2018, accredited airports in Europe succeeded in
collectively reducing the CO2z emissions under their direct
control by 163,277 tonnes of COz - a reduction of 7.6%."

The latest European airports to become carbon neutral
at the dedicated Airport Carbon Accreditation ceremony
during this year's WAGA in Brussels were:

- Brussels Airport - having joined the Airport Carbon
Accreditation programme in 2010, ithas invested signi-
ficantly across the range of its emissions sources and
implemented acomprehensive sustainability strategy -
gradually ascending the levels of the programme tobe-
come carbon neutral today.

- London Stansted - the airport joined its MAG siblings
Manchester and East Midlands in becoming carbon
neutral, making it the first carbon neutral airport group
in the UK.

- Rome Ciampino - as the second airport operated by
Aeroporti di Roma (ADR), Ciampino joined Rome Fiumi-
cino in becoming carbon neutral as well.

- Treviso - the Italian regional airport - also received its
Level 3+ Neutrality certificate.

The European airport industry last year committed to

have 100 carbon neutral airports by 2030. These latest

additions bring the list of carbon neutral airports in

Europe to 34.



Niclas Svenningsen, who heads the Climate Neu-
tral Now initiative at the United Nations Framework
Convention on Climate Change (UNFCCC) Secretariat
in Bonn, Germany commented "/t is heartening to see
the momentum of Europe’s airport industry towards deli-
vering on their pledge to have 100 carbon neutral airports
in Europe by 2030. With the addition of Brussels, London
Stansted, Rome Ciampino and Treviso today, they are now
a third of the way there - all through voluntary action by
airport operators. At the UNFCCC, we regularly underline
that genuine progress on climate action relies on a proac-
tive approach by industry and society at large, not just go-
vernments. Airports are one part of the air transport supply
chain, but their example is powerful. | congratulate today’s
newly certified carbon neutral airports and urge others to
consider what they can do to be the next ones."

With 4 different levels of accreditation covering all
stages of carbon management (Mapping, Reduction, Op-
timisation and Neutrality), Airport Carbon Accreditation is
independently administered, institutionally-endorsed!
and has the support of the United Nations Framework
Convention on Climate Change (UNFCCC), United Na-
tion Environment Programme (UNEP), the International
Civil Aviation Organisation (ICAQ), US Federal Aviation
Administration and the European Commission (EC).

For all the latest key figures, including details of the ac-
credited airports in each world region, their actions and
the difference the programme is making, check out the
interactive maps, case studies & programme results on
www.AirportCO2.org.

The Global reduction achieved by airports in the Airport
Carbon Accreditation programme will be announced at
the Global Sustainable Aviation Summit in Geneva on 2
& 3 October 2018.

NOTES:

The IPCC (Intergovernmental Panel on Climate Change)
has estimated that aviation's total CO2 emissions account
for 2% of global emissions' impact on climate change. Of
that figure, airports' own operations only account for up to
5%, but airports are keen to tackle their greenhouse gas
emissions - several individual airports operators having
already committed to becoming carbon neutral in the
past few years with some having already achieved this.
‘Find out more about CORSIA by visiting:
http://www.icao.int/environmental-protection/Pages/
A39_CORSIA_FAQ2.aspx

The Airport Carbon Accreditation programme - launched
by the airport association ACI EUROPE in 2009 - certifies
airports at 4 different levels of accreditation covering all
stages of carbon management (1. Mapping, 2. Reduction,
3. Optimisation and 3+ Neutrality). It is independently
administered, institutionally-endorsed! and has the sup-
port of the United Nations Framework Convention on
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Climate Change (UNFCCC), United Nation Environment
Programme (UNEP), the International Civil Aviation Orga-
nisation (ICAO), the European Union (EU) and others.
“"Airports are at different points on this journey to be-
come cleaner and more efficient. As the centrepoints of
a complex web of aircraft movements, technical opera-
tions and surface access transport, airports can address
their CO2 emissions in a variety of ways. These can in-
clude better insulation and energy efficiency, switching
to green energy sources, investing in hybrid, electric or
gas-powered service vehicles, encouraging employees,
passengers & visitors to use public transport, working
with airlines & air traffic management to reduce runway
taxiing times and implement green landing processes
and much more.

Originally developed and launched by ACI Europe in
June 2009, Airport Carbon Accreditation was extended
to airports in Asia-Pacific, in November 2011 (in partner-
ship with ACI Asia-Pacific) and to African airports in June
2013, (in partnership with ACI Africa), North American
airports in September 2014 (in partnership with ACI-NA)
and airports in Latin America & Caribbean in December
2014 (in partnership with ACI-LAC).

The programme is administered by leading consultancy
WSP and overseen by an independent Advisory Board
including representatives from the UNFCCC (United Na-
tions Framework Convention for Climate Change), ICAO
(International Civil Aviation Organisation), UNEP (United
Nations Environmental Programme), the European Com-
mission, ECAC (European Civil Aviation Conference), EU-
ROCONTROL and Manchester Metropolitan University.

WSP is the independent Administrator of Airport Carbon
Accreditation. As such, it accredits the airports under the
programme, provides administrative and secretariat ser-
vices and advises applicant airports through the accre-
ditation process.

WSP is one of the world's leading engineering professio-
nal services firms. WSP are technical experts and strate-
gic advisors, and provide services to transform the built
environment and restore the natural one, in areas inclu-
ding environmental and climate remediation, urban and
transport planning, sustainable transport networks and
strategies, airport sustainability, carbon management
and energy planning and management.
http:/www.wwsp.com/

To find out which airports are certified & their level of
certification, visit: http://www.airportcarbonaccredita-
tion.org/airport/participants.html

For more information, contact : Robert O’'Meara, Director,
Media & Communications, AC| EUROPE

email : robert.omeara@aci-europe.org

tel: +32 486 54 14 71
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ASD

AeroSpace and Defence Industries
Association of Europe

AERONAUTICS INDUSTRY
PROPOSAL FOR
CLEAN SKY 3 PROGRAMME

Jan PIE, Secretary General of ASD,
the AeroSpace and Defence
Industries Association of Europe

This paper defines the initial proposals for aeronautics
flagship technology programmes in R&l Framework
Programme 9 “Horizon Europe” that are building on
new technologies to be explored, matured and de-
monstrated concurrently. This will be complemented
by papers that cover the underlying elements of the
research eco-system for Aeronautics in more detail.

AERONAUTICS RESEARCH FOR THE CLEAN,
AUTONOMOUS AND ELECTRIFIED WORLD

In the next European Union
Research Framework,
Aeronautics can make a
World of difference. Europe
is a leader in Aeronautics
and the 565,000 scientists,
mathematicians and engi-
neers who are supported by
the European Union research
programmes have worked to
ensure that this World is ser-
ved by cleaner, quieter, safer
and more reliable aircraft.
The next era of aviation is
likely to see Europe's citizen
demand even greater levels of air mobility and air trans-
port with ever reducing environmental effects. Achieve-
ment of this will require continuation of the focused and
high technology research that has been so successful in
previous European Union Research Frameworks.

Of course, Aeronautics is part of a complex transport
system that directly influences the quality of life, health
and competitiveness of European Society. Links to other
sectors, such as rail and road, especially through digital
and manufacturing themes, will help promote competi-
tive, mobile and resilient industries in Europe.
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Aeronautics industry proposal
for Clean Sky 3 programme

The Impact of Aeronautics research at a glance
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Aviation also impacts global society and aeronautics can
help drive improvement in many of the United Nations
sustainable development goals, not least climate action,
responsible consumption and production and quality
education for all.

Aviation and the aeronautics research programmes that
support it have wide societal impacts. The aeronautics
business contributes 4.1% to European GDP and 65% of
this is exported. Whilst aviation only accounts for 2% of
global emissions, it is growing at 4.5-6% per year and
work to reduce the impact of aviation is required. Flight-
path 2050 and thePaolo Burzigotti from ESA/ESTEC
describes 'Iris, the satellite which will provide as early
as 2018 the technology for the air-ground communica-
tions for future air traffic management (ATM), an impor-
tant programme being developed within the framework
of the recent Memorandum of Understanding between
ESA and SESAR Joint Undertaking.

ACARE SRIA have dedicated targets:
- COz2 down by 75 %

+ NOx down by 90%

+ Noise down by 65%

TECHNOLOGY FLAGSHIPS FOR CLEAN,
AUTONOMOUS AND ELECTRIFIED WORLD

Aeronautics research, underpinned by work in universi-
ties, research facilities and industrial companies across
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Europe, requires technology maturity through demons-

tration and proving in representative environments.

Large scale demonstrators pull together many techno-

logy building blocks to deliver and prove a system solu-

tion. The future framework 9 aeronautics publicprivate

partnership (“Clean Sky 3") should contain flag ships ini-

tiatives covering the entire perimeter of aviation and de-

monstrate the most advanced and ambitious air-trans-

port/ mobility missions:

+ Air mobility of the future and smart rotor craft

+ Autonomous (or more) air vehicle demonstration

« Hybrid-electric Regional/biz jet aircraft

+ Long distance (mass transport) aircraft - increased
efficiency,

- electrification, integration

« Disruptive configurations (distributed propulsion, BLI
(boundary layer ingestion), aero control)

+ Qualification and digital certification

Disruptive urban air mobility and smart rotorcraft
programme
New advanced Vertical Take Off and
<= Landing (VTOL) capabilities combi-
é“ ned with fast forward speed flight
characteristics are shaping the future
of aviation and of air mobility. They will offer new urban
mobility for people and goods while improving the qua-
lity of urban life and contributing to the future vision of
smart cities.
Hybrid and electric-powered for Urban Air Mobility
applications are expected to become areality for private/
public transportation. They will be key to developing hew
mobility concepts in synergy with SESAR, to ensure that
the developed Clean Sky technologies could be intro-
duced in the future Air Traffic Management system.

The programme will also boost the
¢ aitva maturation of all basic functionalities
-~ f\" of new high speed formulas of Tiltro-
tor and Compound Rotorcraft to fly

higher, faster, further; innovative way

of traveling within the Clean Sky 3 (CS3) timeframe. This
will pave the way to achieve successful breakthroughs
for subsequent industrialization and mission capabilities
such as EMS (Emergency Medical Services), transport

and para-public missions...
‘%ﬁ Efficient and effective noise emissions
control is required for public accep-
tance of existing VTOL and emerging Urban Air Mobility.
This will change the business model of air transportation,
like on-demand flight, stronger integration with other
ground transportation means and adoption of Urban Air
Mobility (UAM) concepts.

VTOL flight operations shall become
as safe as commercial aircraft services.

EUROPE

Autonomous air vehicle demonstration
The autonomous demonstration will accelerate the
implementation of solutions to cope with the foreseen
increase of air traffic and to strengthen the competitive-
ness of the sector.
The maturation of the enabling technologies for aircraft
Reduced Crew Operations (RCO) envisions the possibility
of operating in safer conditions, encompassing the tran-
sition to Single Pilot Operations (SPO) and ultimately the
elimination of on-board pilot (Zero Pilot Operation, ZPO)
towards a fully autonomous aircraft.
The implementation of such disruptive approach, always
guided by safety and security considerations, would
encompass a stepped approach, evolutionary through a
progressive delegation of tasks to people on the ground,
in the aircraft, or in another aircraft. In order to achieve
such a goal, the implementation of a secured and re-
liable high throughput connectivity is an enabling factor
but other technology streams need to be matured, affec-
ting the aircraft systems architecture:
+ Optimization Functions through Connectivity
« Disruptive new Digital-Native Avionics with distributed
architecture
+ Automation - Single-Pilot Operations, ultimately Zero
Pilot Operations towards a world of Drones

The envisaged socio-economic benefits include the
reduction of direct operating cost for the airliners and
an increase of the safety, through the reduction of the
human induced errors in the flight management, as well
as an increased level of security.

A dedicated and specific effort will be necessary to ad-
dress the evolution of the regulations essential to move
from the two pilots cockpit to a single pilot or even a fully
automatic cockpit operation. The effective implementa-
tion, provided that the proposed solutions are econo-
mically and technically viable, will change the whole air
transportation system.

Hybrid-electric regional/biz jet aircraft
The Hybrid Electric Aircraft Flag ship
' will boost the advance in aeronautic
e “*_ technology and an early adoption of
= " innovations in the regional segment to
materialize substantial environmental and socioecono-
mic benefits.
It is focused on providing significant and innovative per-
formance improvements beyond what is achievable with
today's technologies. The programme is maturing, adap-
ting and integrating the most advanced technologies
with the aim of reducing development and production
cycles, to strengthen competitiveness and to achieve
substantial reduction of noise and emissions, while ena-
bling a more affordable and effective mobility services.
The goal is to accelerate the maturation of enabling
technologies for future products application encompas-
sing more versatile and Hybrid-Electric Regional aircraft.
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Technology lines that serve Eu-
rope's strategy of regional aircraft
leadership, smarter products, more
connected, more services and mul-
tiple missions include configuration, propulsion and sys-
tems areas and implementation shall be closely related
to new disruptive configuration, Qualification and digi-
tal certification Flagship for several substantial mutual
benefits and interactions.

> Pursue the acceleration of innovation and introduction
of entirely new regional and multi-missions vehicle pro-
ducts and services that will bring significantly environ-
mental and socio-economic benefits as soon as they are
technically and economically viable.

Long distance (mass transport) aircraft- increased
efficiency, electrification, integration
3 The next programme will need to
\ / boost the aeronautic technology
.- _J-’*:"' advance and an early adoption of
i innovations in the high-volume mar-
ket segment to materialize substantial environmental
and socioeconomic benefits.
The Clean Sky 3 - Next Large Passenger Aircraft Re-
search programme is focused on providing between 20
and 30% improvements beyond what is currently achie-
vable with today's technologies. The programme is ma-
turing, adapting and integrating the most advanced en-
gine, wing, fuselage, cabin and cockpit technologies for
derivative aircraft. It aims reducing development and
production cycles, to strengthen the competitiveness
and harvest the already accessible environmental and
socio-economic benefits.
As air traffic will more than double
. in the coming twenty years, the
European industry expects a need
[ oA nearly 35,000 new aircraft worth
some US$5.3 trillion. The economic impact is expected
to be equivalent to the economic value that comes from
the current large passenger aircraft business and is vital
element for Europe's overall economic impact and trade
balance.
The programme will deliver the highest immediate po-
tential to reduce energy consumption and emission such
as CO2, NOX and noise, required to mitigate the growth
driven environmental impacts. Its overall objective is to
enable sustainable growth of societal air mobility, which
is today's most efficient mode of high-speed, long-dis-
tance travel at low cost.
The project is a vital requirement for maintaining the tech-
nological leadership and sovereignty which is the root of
Europe's aircraft industry in a market segment which sup-
ports thousands of highly skilled jobs in Europe.
> Seeking an early introduction of substantial technolo-
gical and operational improvements that can bring signi-
ficant benefits to market as soon as they are technically
and economically viable.
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Disruptive configurations (distributed propulsion,
Boundary Layer Ingestion, aero control)

The new disruptive configurations
programmes are exploring the
vast potential that emerges when
combining and exploiting the full
range of new and fast evolving

technologies for aviation. The enlarged design space is
expected to allow for entirely new vehicles and configu-
rations that need to be demonstrated with regard to their
viability.

It explores and holistically applies
the very latest and new emerging
technologies e.g. new propulsion
architecture (open rotor engine
technology, electric-hybrid and
distributed propulsion, BLI, .), connectivity and auto-
nomous flight, new materials, 3-D printing and artificial
intelligence:

- Safe, most-efficient, full autonomous

flight for individual freight or passenger
- transport.

+ Clean, silent and sustainable air vehicle offsetting the
nuisance of overall traffic growth.

« Seamless integrated air transport reducing the time of
regional and national door to door connections by 507%.

« Demonstrate the viability of long distance flights with
more comfort and 50% more passengers while consu-
ming 25% less energy.

Qualification and digital certification

Certification is a time and cost intensive
process required to ensure the quality,
safety and security of all aeronautical vehi-
cles. Shorter innovation cycles, thanks to
digitalization, are needed to optimize the
certification process and thus reduce time
to market.

An upstream interaction directly with EASA
on a regulatory prospective framework
must be planned and resourced to define new pro-
cesses and standards for aircraft, including embedded
systems and software. This collaborative approach will
prepare the introduction of disruptive or differentiating
technologies or innovations that could increase Europe's
competitive edge.

In the past, the formal certification process started
downstream of the technology developments. A ma-
jor step change in the conduct of R&T activities will be
undertaken to work upstream with EASA. Technology
developments and the setup of a new regulatory fra-
mework for the certification of the products that will inte-
grate these new technologies will run in parallel.

A smarter, more efficient mix of sub-scale test, ground
test, virtual simulation and flight test will bring faster pro-
duct innovation cycles within reach. The use of automa-
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ted analysis and design tools, requirements fulfilment,
data exchange, modelling and simulation, will have to
be further developed. More integrated multi-scale and
multi-physics models (icing, ditching, birdstrike, light-
ning..) will significantly reduce the qualification steps
and optimize the test rigs to strictly as necessary. The
introduction of virtualisation technologies and cyber-
physical systems will enable simulations that will be as
reliable as physical tests to become a principal means
of demonstrating compliance. It also takes into account
the special characteristics of advanced Al systems. New
approaches to progress towards certified autonomy are
required for operative automated assistance functions,
including trust in adaptive and nondeterministic compo-
nents, and complex engineered networks. There is also a
need for a better optimisation of aviation test infrastruc-
ture and related assets, including synergies with other
transport modes, to push towards a smarter certification
process.

This initiative, with the continuous involvement of EASA,
strives to be federative and transversal, involving all
stakeholders of the aviation community.

LINKS TO THE INTEGRATED TRANSPORT

SYSTEM AND OTHER KEY SECTORS

Digital, Cybersecurity, Artificial Intelligence, smart de-

sign, advanced materials, manufacturing and service

support are at the heart of aeronautic competitiveness.

The integrated, connected transport system will deli-

ver enhanced system capability linking other modes of

transport with aviation - integrating the larger transport

network. Aeronautics requires an advanced manufac-

turing capability that supports the circular economy for

competitiveness and sustainability.

> Digitalisation with required cybersecurity (cross-sector
links),

> Streamlined, model-based certification;

> Industry 4.0 (cross-sector links), advanced
manufacturing;

> Reuse, recycling, circular economy;

> Fuel cells, batteries, electronics.

PARTNERSHIP AND COLLABORATION

Partnership and collaboration are at the centre of
research in Europe and the framework programmes
enable and nourish this eco-system. The collective

Ser o Memberssites
—— -." | European Parliament
iEuropean Commission
Wniversities
Erkof
jlhers mmgencies

Industry  SMEs

Start-ups
Large OEMs

MRO

Incubators

endeavours of the key research entities; Universities,
Research Agencies and Industry have been proven to
deliver, and the Public-Private-Partnership facilitates
direct engagement of key governmental entities. Future
research programmes should grow, develop and nurture
these partnerships.

FINANCIAL COMMITMENT

The aeronautics programme described in the preceding
sections is visionary and will test the boundaries of exis-
ting technologies and put Europe at the centre of the
next era of aviation.

The research partners including those representing the
major aeronautics sectors in Europe have already re-
committed to the key goals and aims of Flightpath 2050
but in order to achieve the pace and timescales that are
required, partnership and support from key European
government agencies remains essential. The extremely
ambitious programme that is being proposed in EU
Framework 9 would require a significant public-private
investment.

At European aeronautics conferences, senior European
industry representatives have communicated strong
support for the key messages in the LAB-FAB-APP report
issued by Pascal Lamy, namely to double the research
budget for aeronautics.

The scale and complexity of the challenge, along with
the clear benefits to European society warrant a bold
and comprehensive programme.

Jan Pie, ASD Secretary General, 15 June 2018

www.asd-europe.org
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OCCAR
POOLING & SHARING IN THE EU:
THE MMF PROGRAMME

By Angel Saiz Padilla and Ramon Aviles Alcaraz

The financial and economic crisis in Europe has undoub-
tedly had a direct impact in Nations' budgets and parti-
cularly in defence investments. The situation is certainly
challenging, not only due to the need of recapitaliza-
tion of defence equipment in each Nation, but also the
unpostponable maintenance of existing full-operational
systems, whilst European security is at stake.
Defence-related multinational organisations’ reac-
tion was swift and quick, launching initiatives such as
"Pooling & Sharing” within the European Union (EU) in
2010, or "Smart Defence” solutions of NATO in 2011.

The Conclusions of the European Council held in De-
cember 2013 identified air-to-air refueling (AAR) capacity,
together with strategic transport, as critical shortcomings
in military capabilities in the EU countries. This deficiency
became specially evident, in military operations such as
those in Kosovo, Libya and Mali, where European forces
had to rely on external support.

These conclusions endosed the needs already identi-
fied in 2012 by the European Defence Agency (EDA) that
were captured through a Letter of Intent (LOI) signed by a
group of countries interested in acquiring this capability
using cooperation solutions.

This is the context in which the Multinational Multi-
role Tanker Transport (MRTT) Fleet (MMF) initiative was
shaped. This initiative, based on the Pooling & Sharing
concept, envisaged flexible access to AAR means and
strategic transport to cooperating Nations. The MMF
nations intent was not only to expedite access to these
capabilities, but also obtaining additional advantages co-
ming from cooperation: economies of scale in the acqui-
sition, operation and maintenance, as well as interopera-
bility and standardisation.

An additional innovative feature of this international coo-
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peration programme can be found in its management
structure, for it involves three international organisations
dealing with different facets of the programme: The EU,
NATO and OCCAR as a third party, that although inde-
pendent, has a clear European vocation.

The embryo of the MMF initiative flourished in the fra-
mework of EDA, as a result of its mis-
sion to support the development of
military capabilities and cooperation
among its Member States.

The involvement of the NATO Sup-
port and Procurement Agency (NSPA)
comprises the responsibility of the
acquisition and ownership of the fleet,
together with its operation and mainte-
nance.

Finally, the Organisation for Joint Arma-
ment Co-operation, (OCCAR as per its
name in French) due to its experience
and its mission to be a center of excel-
lence in the through life management
of cooperative defence equipment pro-
grammes, on behalf of the NSPA and through a specific
cooperation agreement NSPA-OCCAR, is responsible for
managing the complex contract processes associated
with the acquisition of the fleet, its acceptance and the
initial logistic support.

The model of aircraft selected to satisfy this capability is
also a peculiarity of this programme: In order to minimize
development costs, (Non-Recurring Costs) an already
existing solution in the market was chosen (Military-Off-
The-Shelf).

Airbus Defence & Space (Airbus DS) A330-200 MRTT air-
craft was selected after a market analysis and the review
of different offers to accommodate the identified needs
and equip the future Multinational MRTT Unit (MMU). This
an aircraft with a mature design and already in service for
several users around the globe. Furthermore, this is an
aircraft identified by many Nations' Air Forces as the most
suitable to cover the need of AAR and strategic airlift.
The final assembly of the A330-200 commercial version
is performed in the factory of Airbus in Toulouse. The civil
aircraft is then converted into an MRTT in Airbus DS’ fac-
tory in Getafe, Madrid. This military conversion adds the
ability to perform AAR, strategic transport of personnel
and cargo, as well as medical evacuation (MEDEVAC)
operations; and to do that simultaneously if necessary.
The MMF aircraft will have a full AAR certification accor-
ding to all applicable ATPs and STANAGs, being quali-
fied to provide support to all potential fighters, AWACS
and transport aircrafts from EU and allied countries. The
MMF maintains commonality in its configuration throu-
ghout the entire fleet, configuration that is very similar to
the one chosen by the French and Singapore Air Forces.
The NATO owned MRTT fleet will have a standard confi-
guration for 267 passengers (31 in business class) and



two cargo holds compatible with civil containers and
NATO standard pallets. As a tanker, it will have a pole
installed (Aerial Refueling Boom System) and a pod bas-
ket on each of the wings. The MEDEVAC role adapts the
passenger compartment to mount up to 6 Intensive Care
Units (ICU) and 16 stretchers, in addition to 20 seats for
medical personnel.

Finally, the agreed wording in the Memorandum of Un-
derstanding (MoU) to pursue this initiative is also inno-
vative. In this document, the signatory Nations do not
commit to acquire a number of aircraft, but to a number
of flying hours (FH) they expect to fly annually. When
the number of hours committed by one or more Nations
reaches 1,100 FH per year, the MMF Support Partnership
Committee (SPC) direct NSPA and OCCAR the request
to include an additional aircraft to the MRTT fleet in the
contract. The MoU also sets acquisition and support cei-
ling costs for the next 35 years, aligned to the total use
of the fleet.

The use of a pooling solution to obtain this capability
does not preclude Nations from having access to the
contracted flying hours how and when required. Within
the agreed share, each member Nation has full freedom
to participate with their flying hours and/or their crews in
operations of their choice, even if other Member Nations
do not consider it politically acceptable. The only limita-
tion in a purely national operation would be the need of
support from crews and personnel from other members
of the MMU that is to be approved in a case by case basis.
The MMF Nations will benefit from AAR capacity and
strategic airlift starting from June 2020, date on which
delivery of the first aircraft is planned. From that date on,
MMF aircrafts will be delivered with a tempo of one air-
craft every six months approximately.

The Netherlands (NDL) and Luxembourg (LUX) were the
first Nations to ratify their commitment to the MMF initia-
tive through the signature of the MoU in 2016. NDL and
LUX committed to 2,000 and 200 FH respectively, which
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led to the signature of a contract between OCCAR (on
behalf of the NSPA) and Airbus DS to procure a total of 2
aircraft and the inclusion of an option for another 6.

The addition of Germany (DEU) with 5500 FH, together
with Norway (NOR) and its requirement for further 1200 FH,
triggered the work on a contract amendment that would
boost up the extent of the fleet from the initial two to a to-
tal of seven aircrafts. Belgium joining in January 2018, with
a declared need of 1,100 FH per year, meant the eighth
MMF aircraft, thus resulting in the current size of the fleet.

Additionally, the raised interest on the MMF initiative
encouraged EDA and NSPA to ask OCCAR the inclusion
of three further aircraft options in the contract, opening
the possibility to include potential future members to the
SPC. These additional aircraft options were embedded in
the contract and will be available until November 2019.
The actual MRTT aircraft operational capacity offers
more than 1,100 FH per year, hence enabling the MMF
Nations to augment the annual use of the fleet if dee-
med appropriate, or else to offer the potential additional
use capacity to other non-member Nations.

On the other hand, the fact that several Allied fleets
will operate the MRTT in the future offers the possibi-
lity to amplify cooperation between them. Synergies are
already emerging in the areas of support, training and
development. In fact, the United Kingdom and Australia
have planned two separate modernization updates to
their MRTT fleets, with the result of an almost identical
configuration to the French and NATO fleets. This future
scenario will allow the share of Non-Recurring Costs for
upgrades common to all users, reducing life-cycle costs
through efficient procurement.

The MMF Military Unit (MMU) is a fully integrated, inter-
national military unit that all member Nations will man in
a proportional way, aligned with their participation in the
programme. The unit will operate thanks to an envisaged
manpower of 370 staff members under the direction of
the MMU Commander (C-MMU, OF-5). The MMU will
count with a permanent detachment in Cologne, with an
estimated manpower of 24. The detailed definition of the
MMU, its hierarchy, rotation of posts, etc. is under nego-
tiation among participating countries.

The Multinational MRTT Fleet will have its Main Opera-
ting Base (MOB) in Eindhoven (NDL) where the bulk of
the MMU will be posted, managing operations, mainte-
nance and support center responsibilities. It is expected
that aircraft may be temporally deployed or perma-
nently based in one or several Forward Operating Bases
(FOB). Cologne-Wahn (DEU) will act as FOB+ because
it will have a permanent detachment of the MMU that
will mainly deal with specific maintenance and certain
activities related to the MEDEVAC role. Considering the
currently contracted 8 aircrafts that constitute the MMF,
the intended split between operating bases is 5 MRTTs in
the MOB and 3 in the FOB+. These aircrafts will rotate, so
there will be no specific platform allocated to each base.
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Cologne will act as a center of excellence for medical
evacuation and it will count with at least one aircraft in
MEDEVAC role 24/7.

The contract managed by OCCAR for the acquisition of
the MRTT fleet from Airbus DS also includes a contrac-
tual requirement to provide Integrated Logistic Support
(ILS), training and initial In-Service Support (ISS) during
the first two years after delivery of the first aircraft (sche-
duled for May 2020). After this initial phase, all ILS/ISS
related activities of the fleet will be performed by NSPA.
The responsibility of NATO (and NSPA on their behalf)
will be limited to performing most logistic and adminis-
trative support, but will not encompass the development
and implementation of operational policies. This activity
is exclusively reserved to the participating Nations.

As a summary, we can confirm indeed that the procu-
rement of military capabilities through a multinational
cooperation solution involving pooling and sharing is an
innovative concept that deviates from standard prac-
tices of acquisition. This option not only implies that an

armament system is acquired through a cooperative
platform, nor that an already procured asset is put into
service through a multinational organization (as in EATC).
This level of cooperation results in the acquisition of a
military system so that none of the participating nations
upholds direct property over its elements. And yet, the
concepts of pooling and sharing of military capabilities
are on the agenda of international organizations dealing
with European Defence. That is, NATO and EU.

The present restrictive economic conditions (that will
most likely remain in the near future) have caused a ne-
gative impact in defence budgets. Nations will surely be
compelled in the near future to look for alternative op-
tions and smart acquisition alternatives such as MMF, to
provide for the military capabilities required today. There
is not a better way to satisfy their operational needs since
the critical, complex and expensive weapons systems of
today could not be developped and procured individual-
ly in the right numbers.
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SEVEN NATIONS -
ONE COMMAND

THE EATC

The European Air Transport Command is a single multi-
nationalcommand. Its headquarters is located at Eindho-
ven air base in the Netherlands. The fleet is composed of
over 160 assets located at the national air bases through
the seven member nations.

2018

Budget:

Germany 2547 %
France 2346%
Ttaly 18.00 %
Spain 1394 %

The Netherlands 9.39%
Belgium BT2%
Luxembourg 102%

Manpower:
Germany 53
France 48
Italy a7
Spain 29
The Netherlands 20
Belgium 18
Luxembourg 2
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The EATC is a unique organisation within Europe for mili-
tary air transport.air-to-air refuelling and aeromedical
evacuation. The overall objective is to improve the effec-
tiveness and efficiency of the member nations military air
transport efforts.

The idea of EATC was born in 1999. The driving parties
were France and Germany, who looked back at a strong
bilateral cooperation in the field of air transport. As NATO
and the EU identified shortfalls in the domain of strategic
transportation, initiatives were developed over the years
aiming at the highest degree of cooperation in a multi-
national command structure with an operational and a
functional authority. The ground rules for EATC were set
in September 2010 and EATC was inaugurated at Eind-
hoven air base by the four founding members, The Ne-
therlands, Belgium, France and Germany.

THE MEMBER NATIONS

EATC was inaugurated on 01 September 2010 by the four
founding members, The Netherlands, Belgium, France
and Germany. Luxembourg joined in 2012, Spain and Ita-
ly in 2014.

The seven member nations operate their military air
transport assets under one single command with one
common set of rules and regulations. They pool and
share air transport capabilities, exchange experiences
and train together in multinational environments.
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The key to EATC's success is the trust and confidence gai-
ned from the member nations. The relationship between
the partners is founded on an innovative business model
where nations transfer authority to EATC over designated
assets. On the other hand they can revoke this transfer of
authority at any moment and safeguard national caveats.
The EATC is not an independent body governing the as-
signed assets, but is part of the seven national command
structures. Consequently the people working at EATC
operate in fact for the nations. They are the link between
the national air force commands and the executing level.
The seven member nations share the common multina-
tional budget and the manpower according to approved
sharing keys.

All EATC member nations are also member of MCCE,
the Movement Coordination Centre Europe. To meet the
EATC - MCCE winning duo, click here.

THE GOVERNANCE

The "Multinational Air Transport Committee” or MATraC
is the highest decision level and composed of the air
chiefs of the member nations. The chairperson is chosen
among the air chiefs for a two years term.

The "Advisory Group" meets on a regular basis and is
comprised of representatives of each member nation.
The group prepares the MATraC meetings and advises
the EATC Commander in implementing commonly de-
cided policy. Expert groups may be set up on an ad hoc
basis. They report to the Advisory Group.

The “Budget and Finance Committee” comprises one re-
presentative from each member nation. The committee
prepares the EATC budget and advises the MATraC on all
budget and financial matters.

At all levels, decisions are taken by consensus.

0090650
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(Budget and Finance Committee)
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"ad-hoc”
Experts Groups

THE FLEET

The diverse EATC multinational fleet represents about
60% of all military air transport assets in Europe. Thanks
to an integrated staff, EATC handles the full process from
planning and tasking to controlling both in peacetime
and in times of crisis.

The diversity of this multinational fleet with more than
20 types of aircraft gives EATC a unique flexibility and
the opportunity to optimise missions and enhance the
required efficiency and effectiveness.

THE BUSINESS MODEL

The relationship between the EATC and the member na-
tions is founded on an innovative business model where
nations have the flexibility of a conditioned delegation of
authority.

Member nations transfer the authority of air transport
assets to EATC (OPCON" a la carte). At any moment they
have assured access to their nationally assigned military
assets. The transfer of assets can be revoked at any given
time and possible national caveats can be safeguarded
via the “red card holders". Services between nations are
exchanged via the ATARES™ system , involving no mo-
ney exchange.

A main multiplier of the EATC's business model is vested
in its core structure: EATC has consolidated the ope-
rational and functional pillar into the structure. Com-
plemented by a policy & support division, all pillars are
closely interacting and working hand in hand, thereby
increasing effectiveness and efficiency within the EATC.

" Operational Control

" Air Transport, air-to-Air Refuelling and other Exchange of Services” Operational Control

* Air Transport, air-to-Air Refuelling and other Exchange of Services
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THE KEY TO SUCCESS

The key to EATC's success is the trust and confi-
dence that EATC has gained from the member
nations. Only if the condition for trust and confi-
dence is met, nations are willing to pooland share.

THE VISION AND CORE VALUES

MISSION

The European Air Transport Command enhances the
combined operational capabilities of member nations
and improves the effectiveness and efficiency in conduc-
ting air transport, air-to-air refuelling and aeromedical
evacuation missions. This multinational headquarters
integrates all transferred national responsibilities and
resources to ensure efficient operational control and to
increase interoperability.

VISIONARY STATEMENT

The EATC is a reliable partner known for integration, in-
novation and effectiveness.

We provide to our member nations effective and efficient
air transport, air-to-air refuelling and aeromedical eva-
cuation missions setting the benchmark in Europe.

Key to the effective operation of EATC's fleet is the inte-
gration of the operational responsibilities and the func-
tional harmonization and standardization of regulations.
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The latter assures interoperable employment, main-
tenance and multinational training of the air transport
crews and assets of our nations.

As a centre of expertise for air transport, air-to-air refuel-
ling and aeromedical evacuations, we deliver, through
competence and commitment, high quality service and
products, enabling participating nations to fully rely on
EATC and relinquish costly air transport solutions.

INTEGRATED

Together we are a multinational community wor-
king to fulfil our mission. Our team spirit deter-
mines the strength of our organization and the
results of our common efforts.

INNOVATIVE
We are pioneers in the world of Pooling and Sha-
ring capabilities, evolving into a centre of exper-
tise. Our willingness to seek new ways and to
apply best practices determine the level of our
performance.

EFFECTIVE

We prove that collective solutions are most ef-
fective. Our professional approach and personal
commitment to the mission determine our effecti-
veness. We want to be as effective as needed and
efficient as possible.



THE COAT OF ARMS

EATC's coat of arms symbolises EATC's worldwide ope-
rations within a multinational cooperation in the domain
of military air transport in Europe.

The coat of arms shows the globe as a grid which is
overdrawn by a stylized white bridge carrying the acro-
nym "EATC" in yellow letters. The globe is framed by a
white ring with the 12 yellow stars and is supported by
the lettering "European Air Transport Command”. In order
to stress our multinational framework and to express our
aim to reach a new level of cooperation, the core subject
gets framed by 12 European stars.

The colour concept in blue and yellow is oriented on the
colours of Europe to represent the colours of air forces
alike. Blue also represents the colour of the sky as well
as Europe, the cradle of an unprecedented concept for
military cooperation.

The core of the crest is the stylized white "bridge" with
the lettering "EATC". The bridge expresses the creation of
connections, overcoming gaps and distances. A bridge
can be used to reach far shores quickly and safely. In
conjunction with the letters "EATC" in the foreground of a
world globe, this symbol expresses EATC's claim to build
air bridges to any location in the world and stands for the
long lasting history of multinational cooperation in the
domain of military air transport.

The intended relinquishment of continental borders in
the depiction of the globe opens the view beyond Euro-
pean borders, which turns the area of operations for the
European air transport metaphorically into a worldwide
scenario.

~EUROPE

EATC WELCOMES THE NEW COMMANDER

On 03 September 2018, French Major General
Laurent Marboeuf took the command of EATC.
Major General Marboeuf, a highly recognized
transport pilot, will be the fifth commander of the
EATC. As former Air Mobility Brigade Commander
at the French Air Force Command, Major General
Marboeuf is a fine connoisseur of EATC. He takes
over at a moment when EATC is preparing the
introduction of the MRTT fleet and consolidating
the ramp-up of the A400M fleet with five EATC
member nations”.

On 31 August 2018, the EATC personnel also
bid farewell to the outgoing commander, Major
General Pascal Chiffoleau, and wished him all
the best for his well-deserved retirement. Major
General Chiffoleau commanded EATC since July
2017. He knew EATC perfectly well as, prior to his
command, he served a three years term as EATC
deputy commander and chief of staff.

The EATC commander and chief of staff positions
rotate between France and Germany. In 2020, a
German commander will lead EATC and the chief
of staff will be transferred to a French Brigadier
General.
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EUROPEAN DATA RELAY
SYSTEM: CURRENT STATUS
AND FUTURE OUTLOOK

By Pablo Sarasa Delgado, EDRS payload manager,
ESA/ESTEC and Michael Witting, EDRS project
manager, ESA/ESTEC

INTRODUCTION

IThe European Data Relay System is a unique public-
private partnership between the European Space Agen-
cy (ESA) and Airbus, developed under ESA's Advanced
Research in Telecommunications Systems (ARTES)
programme.

Also known as the 'SpaceDataHighway' the system
is likened to optical fibre in space, demonstrating the
immense potential of optical telecommunications and
quasi real-time Big Data. It provides data relay between
low orbiting satellites and the geostationary EDRS nodes
over optical links, with the information sent down to
Europe almost immediately.

Fig. 1. Artist's Impression of EDRS

The first node, EDRS-A, was launched into orbit in 2016
as a hosted payload and is currently serving the system'’s
anchor customer, the European Union's Copernicus. The
second node, EDRS-C, is the first dedicated satellite de-
veloped for the system, and is currently undergoing tests
at IABG Munich, Germany.

SYSTEM DEVELOPMENT AND OPERATIONS

EDRS-A

The EDRS-A payload has been flown as a hosted payload
on-board Eutelsat 9B commercial telecommunication
satellite. It is the first time that the Laser Communication
Terminal (LCT) has been embarked on commercial tele-
communication platform. The LCT forms the backbone
of EDRS, providing the means by which the satellites
connect to their targets and collect the data.
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With communication distances between the EDRS pay-
load and a customer satellite of up to 45000km, achie-
ving the required pointing accuracy and stability to ac-
quire and accurately maintain the optical link has been
one of the main technical challenges.

EDRS-A was launched on 29" January 2016 on a Pro-
ton rocket from the Baikonur Cosmodrome. It has sub-
sequently successfully been commissioned and unde-
rwent a predefined sequence of specific tests of the
optical link in order to ready it for the start of the com-
mercial EDRS service.

e

!

Fig. 2: Eutelsat 9B Satellite with EDRS-A Payload (LCT on
Top-Floor with a white cover for protection) at Airbus

Following completion of the commissioning phase,
EDRS-A has been operating the commercial EDRS ser-
vice since November 2016 with its first customer, the
Copernicus Sentinel-1A satellite. Following successful
commissioning tests with the respective satellite, today,
EDRS provides the commercial service to the Sentinel-
1A, -1B, -2A and -2B satellites.

EDRS-A recently marked its 10,000th successful laser
link to Copernicus. In total, the geostationary laser relay
node EDRS-A has downloaded more than 500 terabytes
of Copernicus data since its launch, successfully connec-
ting 99.8% of the time to Sentinel-1 and -2 through opti-
cal beams, and sending the satellites' information back
down to Europe in near-real time.

This milestone acquires a special significance when the
overall performances of the system are considered, with
an average of 1000 links per month now being executed,
and the speed with which this new technology has been
brought from its in-orbit demonstration phase to syste-
matic use.

EDRS-C

EDRS-C is set to join its operational predecessor in mid-
2019. The satellite arrived at its environmental test facility
at IABG in Munich at the end of May 2018.

It had previously passed several integration and testing
milestones at OHB in Bremen, including the platform and
payload mating, and the installation of its LCT, which was
developed by Airbus subsidiary Tesat Spacecom, with



EDRS Relay Links for Copernicus over one Day
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Fig. 3: EDRS Relay Links for Copernicus Sentinel 1A, 1B, 2A and 2B over one typical day.

support from the DLR German Space Administration.

To ensure the EDRS-C terminal is prepared for similar
operational reliability as its EDRS-A counterpart, the ins-
trument has undergone thorough alignment and health
checks since being integrated with the satellite in March
2017.

In total, the satellite as a whole was subject to and
passed more than 90 functional test cases in Bremen,
ensuring all was working as it should as the spacecraft
took shape. The results of these tests will also serve as a
map of reference points to compare the satellite and its
equipment's performance to during the tests in Munich,
which will put them through their paces in a simulated
operational environment.

The thermal vacuum test of the EDRS-C satellite - during
which a large number of functional and performance
checks of both the satellite platform and all its payloads
in a 'space-like temperature and vacuum environment'
are being conducted - has been successfully run over the
summer period and has been completed in early August.
Following completion of the thermal vacuum test, the
satellite's appendages - antenna reflectors and solar
arrays are being installed and tested, before the satellite
is readied for its mechanical test campaign in October.
Mechanical testing will be followed by the Final Func-
tional Test - subjecting the satellite to a large number
of functional tests to confirm both integrity of the satel-
lite hardware following the environmental tests as well
as proper functioning of the final version of the satellite’s
On-Board Software - and by the verification of the satel-
lite antennas' performance in the Compact Antenna Test
Range.

Satellite testing at IABG is to be completed in April 2019,
when it will be shipped to its launch site in Kourou,
French Guiana, and lifted off into space on an Ariane 5.

APPLICATIONS

The first two sets of Earth-observing Copernicus Senti-
nels-1 and -2 are signed up to the EDRS service as an-
chor customers under an agreement between ESA, the
EU as owners of the Copernicus programme, and Airbus

Fig. 4: EDRS-C Satellite at IABG

as the owner and commercial operator of EDRS.
EDRS's ability to relay Big Data to Europe in near-real
time is extremely valuable for missions such as these.
The Sentinels' high-resolution images help to improve
agricultural practices and map changes in land cover,
assist in monitoring the world's forests and Arctic seaice,
detect pollution in lakes and coastal waters, and contri-
bute to disaster mapping.
Many of these applications rely on imaging the same
area in quick succession, which EDRS can assist with
by allowing the lower satellite to continuously downlink
the information it is gathering through EDRS, instead of
having to store it until it travels over its own ground sta-
tion. Since using EDRS, the Sentinel-1 constellation has
increased the amount of data it produces by around half.
In addition to Copernicus, EDRS will also start relaying
information from the International Space Station Colum-
bus module next year.

|
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25 JULY 2028 : NEW SATELLITES LAUNCH EXTENDS GALILEO’S

i % @

GLOBAL REACH

Image Galileo : the future becomes reality. Ariane 5 flight VA 244, operated by Arianespace under contract to ESA,
lifted off from Guiana Space Centre on 25 July 2018 at 11 :25 GMT

Four more Galileo satellites were launched on 25 July
2018 by an Ariane 5. Their arrival in orbit brings the
Galileo constellation to 26 satellites, extending the global
coverage of the constellation with a performance that is
widely recognized as excellent.

SATELLITES RELEASE

The first pair of 715 kg was released about 3 hours 36
minutes after liftoff, while the second pair separated 20
minutes later. The four satellites were released into their
22 922 km-altitude orbit by the dispenser atop the Ariane
5 upper stage. Then they were steered into their final
working orbits by CNES, the French Space Agency, under
contract to the Galileo Operator SpaceOpal for the Euro-
pean Global Navigation Satellite System Agency (GSA).

SIX MONTHS OF TESTS

On their final working orbits, they are now performing
their 6 months of tests by SpaceOpal to verify their ope-
rational readiness so they can join the working Galileo
constellation.

22 FULL OPERATIONAL CAPABILITY STATELLITES
ADDED WITHIN THE LAST 4 YEARS

“ Galileo is ESA's largest ever satellite constellation built
up to its present size in rapid time, with 22 Full Operatio-
nal Capability satellites added in just the last four years”,
ESA's Director General Jan Woérner commented.

A REMARKABLE INDUSTRIAL TEAM
This successful end of the current phase of Galileo's
deployment is the reward of the remarkable hard work
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accomplished together with ESA in a perfect European
cooperative spirit by the industrial team:

- OHB (Germany) and SSTL (UK) for the satellites;

- Thales Alenia Space (France/lItaly) and Airbus DS (UK/
France) for the ground segment;

- All their subcontractors throughout Europe.

IN THE FUTURE

A further 12 Galileo ‘Batch 3' satellites are being prepa-
red as in orbit spares and as replacements for the oldest
Galileo satellites, first launched in 2011 in order to keep
the system working seamlessly into the future.

Then a new generation of Galileo satellites is planned
in the middle of the decade 2020-2030 with a view to
offering improved performance and added features,
maintaining Galileo as a permanent feature of the Global
Navigation Satellite System (GNSS).

THE USE OF GALILEO

Galileo has been providing Initial services on a worldwide
basis since 15 December 2016, and presently has more
than one million users, a number rapidly increasing.

The variety of application is quite impressive.

ABOUT GSA

GSA Mission Statement

The GSA's mission is to support European Union objec-

tives and achieve the highest return on European GNSS

investment, in terms of benefits to users and economic

growth and competitiveness, by:

- Designing and enabling services that fully respond to
user needs, while continuously improving the European
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USEGALILEO.Eu

FIND A GALILEO-ENABLED DEVICE TO USE TODAY

Galileo is Europe's Global Satellite Navigation System (GNSS),
providing users with improved positioning and timing information.

Click on the icons to find Galilea-enabled devices.

S

ON THE TRAIN

GOING MOBILE ON THE FARM ‘ON THE MAP

GNSS services and Infrastructure;

- Managing the provision of quality services that ensure
user satisfaction in the most cost-efficient manner;

+ Engaging market stakeholders to develop innovative
and effective applications, value-added services and
user technology that promote the achievement of full
European GNSS adoption;

+ Ensuring that European GNSS services and operations
are thoroughly secure, safe and accessible.

Vision

Satellite navigation has made major inroads in many
realms of society, impacting in increasingly profound
ways on business, public services and consumer beha-
vior. Along with delivering economic benefits to innova-
tive service providers and related businesses, satellite
navigation devices, now integrated within a wide variety
of vehicles and transport systems, have changed how
we manage the mobility, safety and security of people
and goods in fundamental ways.

For users in the general public, the next logical deve-
lopment will be the integration of accurate positioning
devices into every mobile telephone or similar handheld
device, making possible a deep transformation of the
way society deals with the dimensions of time and space.
By developing a new generation of Global Navigation
Satellite Systems (GNSS), Europe is laying the founda-
tions for new high-technology industry development,
job creation and economic growth. With Europe in the
driving seat, independent and self-sustaining, GALILEO
has the potential to become a key part of the global navi-
gation positioning system of the future.

Values

Our values serve as a compass for our actions and how
we behave in the world.

Quality: what we do, we do well.

N

DURING AN SPACE
EMERGENCY

APPLICATIONS

Integrity: honesty and transparency in all activities.
Service: commitment to customer needs.

Excellence: focus on competence and continual impro-
vement.

Teamwork: we work as one to get things done.
Respect: for people and the environment.

Gender Equality: equal opportunities for all.

History

The European GNSS Supervisory Authority (GSA) was ini-
tially established as a Community Agency on 12 July 2004,
by Council Regulation (EC) 1321/2004, status amended
in 2006 by Council Regulation (EC) No 1942/2006.

The European Council took this important step because
of what it saw as the strategic nature of European satellite
positioning and navigation programmes, which include
both EGNOS and GALILEO, and the need to ensure that
essential public interests in this field are adequately de-
fended and represented.

With Regulation (EU) No. 912/2010, which entered into
force on 9 November 2010, and subsequently amended
by Regulation (EU) No. 512/2014 of 16 April 2014, the GSA
was restructured into an agency of the European Union
called the European GNSS Agency, ensuring the conti-
nuity of its activities.

The GSA's predecessor, the GALILEO Joint Undertaking
(GJU) was set up in May 2002 by the European Commu-
nity and the European Space Agency to manage the de-
velopment phase of the GALILEO Programme. The GSA
officially took over all tasks previously assigned to the
GJU on 1 January 2007 which are continued by the GSA
as “European GNSS Agency” within the scope of Regula-
tion (EU) No. 912/2010, as amended.

Summary Report written by J.-P. Sanfourche, Editor-in-
Chief, on the basis of information available on the Web.
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INTERVIEW WITH
JORIS MELKERT, CHAIR
OF PEGASUS

By Jean-Pierre Sanfourche, Editor-in-Chief

SHORT BIO JORIS MELKERT

Education
+ Master degree in Aerospace
Engineering
- Bachelor degree in Business
Administration
- + Senior teaching qualification
Professional position
+ Senior lecturer at the Faculty of Aerospace
engineering of TU Delft the Netherlands
+ Educational Fellow of TU Delft
Among other professional positions
- Chairman of the Partnership of a European
Group of Aeronautics and Space UniversitieS
(PEGASUS)
+ Chair of the ACARE working group 5 on research
and education and member of the ACARE
- Strategy and Implementation Board and mem-
ber of the General Assembly
+ Member of the CleanSky Academy

Jean-Pierre Sanfourche: The latest PEGASUS meeting
(40™) was held in Madrid on 18-20 April 2018. : what was
the attendance and what is your judgment about the qua-
lity of the presentations? What are the most significant

findings and decisions that emerged from the different
sessions?

Joris Melkert - The PEGASUS Council meets twice a
year, in April and in October. The latest one was held in
Madrid, at the ETSIAE (Escuela Tecnica Superior de Inge-
niera Aeronautica y Espacio) of the Universidad Politec-
nica de Madrid (UPM)). The council meeting in the spring
is combined with the PEGASUS student conference. One
day we dedicate to the student conference. The other
day we have our regular meeting for all the partners in
the network. For the student conference we invite the
best students of all our partner universities. It was at-
tended by 40 invited high level aerospace students who,
as usual, presented their work.

JPS: PEGASUS presently includes 27 universities and
higher schools: | imagine the amount of obstacles to be
overcome to get involved and actively participative such
a high number of institutions coming from ten countries:
how is your overall management organised?

JM - In effect the number of participating aerospace
education institutions is rather high, belonging from ten
nations — Czech Republic, France, Germany, ltaly, The
Netherlands, Poland, Portugal, Spain, Sweden and the
UK -, therefore with different languages and cultures.
You may think that it is quite difficult to control the ma-
nagement of this group in a harmonized manner. In fact
it is not so hard because the persons involved here are
all volunteers, all wanting to be active and to produce
valuable scientific and technological proposals.

Our management toll is basically a relations network:
all members know each other thanks to a permanently
updated Email addressee list, including the Points of
Contact of the relevant Committees of Experts.
PEGASUS has been formed from the beginning for
university level education and academic research in
aerospace.

UNIVERSITIES AND HIGHER SCHOOLS MEMBERS OF PEGASUS

27 Full Partners

s
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JPS: PEGASUS was created in order to facilitate student
exchanges and collaborative research between Euro-
pean aerospace universities: could you give us some no-
table examples of successfulness in those two areas over
the recent years?

JM - One of our objectives is to contribute to aerospace
education quality improvement in Europe. We want to
be able to identify the excellence domains of each ins-
titution. This necessitates a detailed assessment of the
contents of education of the universities in a view to
clearly determining who is doing what, and where the
best specialists are in the different science & technology
domains. Some years ago we have taken up the initiative
to set up a system in which we analyse the content and
level of an educational program. A couple of years ago
we were given the opportunity to extend the method
in the framework of a Coordinate Support Action of the
EU. We did this together with a lot of European partners,
EASN, Aerospace Valley, ASIIN, etc. The consortium is
now investigating a cooperation with CEAS to implement
the system developed.

Some examples: Can be found on https.//www.pega-
sus-europe.org/?PEGASUS_Student_ConferenceThe_
Past_Conferences:The_2018_Conference

JPS: In 2017 PEGASUS presented a Position Paper on
Future Innovation in Aerospace. Could you comment in a
few words?

JM - The main message to be retained from this Position
Paper is the imperative necessity to invest more in basic
research because, obviously, the major advances always
have their origins in it. Now it can be seen that the finan-
cal efforts at national and EU level dedicated to funda-
mental research in the universities is not at all sufficient,
very far below the level which is necessary to prepare for
the future.

We see that in the last couple of years a lot of effort is
focussed on development work at higher TRLs (TRL:
Technology Readiness Level) This is very important but
we now tend to forget to feed the system with enough
new developments. This is very important because new
developments take time to mature. If we don't we will not
see an immediate problem but we will see in 20 or 30
years from now that europe is being overtaken by other
continents.

We specifically want attention for basic research. This
is the step between fundamental research and applied
research. Especially technical universities and research
institutions can be very instrumental here.

Investment in research is key to remain at the top of
competiveness it is evident but has to be repeated wit-
hout respite! We pleaded for an standard investment in
basis research of 5% of all future EU programmes.

~EUROPE

POSITION PAPER

Position Paper of the PEGASUS network

on future innovation in aerospace

EUROPE: KEEP THE JET ENGINE BEHIND INNO-
VATION IN AEROSPACE ALIVE. INVEST IN LONG
TERM RESEARCH AND EDUCATION.

When it comes to the techno-
logical application of scien-
tific discoveries, aerospace is by far the leading
industry. Even today scientific research is a crucial
key for enabling the sector to reach the goals it put
forward in the ambitious ACARE Flight Path 2050.
Currently, however, the European funding opportu-
nities focus disproportionately on higher TRL level
research and ready-to-market technology. We as
European aerospace universities - joined in PEGA-
SUS -believe that a larger portion of the funding
in SESAR and CLEANSKY should be available for
research on TRL levels 1 to 4 conducted at univer-
sities by MSc and PhD students as well as research
assistants, postdocs and professors. Earmarking 5%
of the SESAR and CLEANSKY budgets for a Basic
Research Programme will keep the invaluable in-
novation and human capital source for one of Eu-
rope's most strategic sectors vibrant.

PEGASUS

Radical innovation and knowledge carriers

in aerospace

Research in the TRLs 1 to 4 conducted by the full
breadth of academic researchers - from MSc and
PhD students to research assistants, postdocs and
professors - is essential in the aerospace innova-
tion ecosystem. Why?

It's the jet engine behind radical innovation
Research in the TRLs 1 to 4 is the jet engine behind
radical innovation. Not bound by sales targets or
restricted by ‘local optima’ conditions, lower TRL
research at universities can initiate step-change in-
novation. The development of thermoplastic com-
posites illustrates this well. First conceived in the
labs at for example TU Delft, they are now a lifeline
for the European aerospace industry. The ‘open ro-
tor' engine, a result of research started in the 1970s,
is now a major project within CLEANSKY. The Euro-
pean aerospace industry needs this research more
than ever to keep a competitive edge and to come
up with much needed solutions to society's chal-
lenges, such as low emission, low noise and low
energy air transport. Noise reduction of aircraft is
a major societal challenge. But without a better
understanding of the interactions of sound with
vorticity and heat only small, incremental improve-
ments can be made.

It offers a perfect mix for creating and carrying new
knowledge and true innovation
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The mix of researchers in academic communities
provide a perfect breeding ground for both crea-
ting new knowledge and innovation and feeding
them into the innovation ecosystem. Working with
professors in international peer groups, and focus-
sing on long term research, MSc and PhD students
are the ideal players in the innovation ecosystem
to come up with high, risk gain breakthrough tech-
nology. In addition, the students - PhDs even more
than MSc graduates - carry in-depth knowledge
of their fields and of the way research works into
industry once they start working there. Many of
today's students are tomorrow's industrial leaders.
Research assistants, postdocs and professors gua-
rantee continuity and high levels of experience. In
addition to that they will create spin-off companies
with highly skilled jobs.

The results benefit Europe

Universities, contrary to industry and knowledge
institutes, also disseminate knowledge and inno-
vation by means of patents and scientific publi-
cations, which are more and more available open
source. This makes knowledge readily available for
all. Universities also increasingly bring innovations
to the market through spin-off companies.

Europe: funding opportunities for the entire inno-
vation eco-system

Currently, (limited) funding opportunities are avai-
lable for longer term research by means of the ERC
grants, Collaborative Projects and the Future Sky
programme led by the research institutes. We as
PEGASUS universities believe this is not enough.
The aerospace industry is one of Europe's most
strategic sectors. To do justice to the complex
interconnectedness between disciplines in aeros-
pace, funding should also be available for lower
level TRL research in SESAR and CLEANSKY and
follow-up programs in future aerospace related EU
Framework Programs.

We advise that:

+ A Basic Research Programme is introduced that
funds research on TRL levels 1 to 4 in CLEANSKY
and SESAR and follow-up programs in future ae-
rospace related EU Framework Programs.

+ This Basic Research Programme should be gover-
ned by universities and fund top-down research
conducted by MSc and PhD students, research
assistants, postdocs and Professors at universities.

- Contrary to the Clean Sky Academy the Basic
Research Programme focuses on peer-reviewed,
university-determined topics. This will prevent re-
searchers from just working on topics determined
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by the industry.

- The subjects should however regularly be re-
viewed with the industry to ensure they do contri-
bute to relevant issues.

« This programme should be based on an agenda
listing the most important long term scientific
challenges in this field.

- 5% of the budget of SESAR and CLEANSKY and
follow-up programs in future aerospace related
EU Framework Programs are secured for lower
TRL research in the innovation ecosystem.

Funding the entire eco-system

Currently we believe too much focus and fun-
ding is given to high TRL level research - buil-
ding demonstrators - in CLEANSKY and SESAR.
By earmarking 5% of the budget of future SESAR
and CLEANSKY and follow-up programs in future
aerospace related EU Framework Programs for a
Basic Research Programme for academic, appli-
cation inspired research, the aerospace innovation
ecosystem will be covered better. Then funding
will represent the entire ecosystem right from the
source of innovation at universities through to the
companies who bring the new innovations onto the
market. It will enable Europe to secure long term
perspectives and reach its own goals as set out in
the ACARE Flight Path 2050.

The PEGASUS network would be willing to
spearhead the preparation of a basic research
programme, including a work plan, complemen-
tary to CLEANSKY / SESAR in emphasizing promi-
sing new technologies not yet close to the market
but with strong potential benefit. The preparation
of such a basic aeronautical research work pro-
gramme would involve a broad aeronautical aca-
demic community beyond the PEGASUS network.
This could be the basis for the management of a
basic research programme with a modest budget
(about 5% of aerospace related programs) but fun-
ding a large number of small projects.

JPS: Quite an opportune initiative has been taken with the
co-operation with ARCAS (AeRospace Alliance College of
Sino universities), the Chinese association similar to PE-
GASUS. The Declaration of Cooperation was presented in
Beijing on the occasion of the first meeting with China in
Beijing on 5-6 September 2017. How this meeting was run
and what are the main expectations resulting from it?

JM - The PEGASUS network now exists for 20 years. In
China they started setting up a similar network. Last years
they invited us to come over to one of their meetings in
Beijing. This first contact we had with China was very
encouraging. We signed a Declaration of Cooperation.



The ARCAS chair has been invited to attend our 20" an-
niversiary Council Meeting of 10-12 October in Bologna.

DECLARATION OF COOPERATION

JPS: Today two industrial consortias are supporting
PEGASUS: Thales Alenia Space and UTC: do you expect
some other industry support in the near future?

JM - No other large companies are foreseen presently.
However we are investigating the possibility to also link
SMEs to our network

JPS: Would it be possible to publish the abstracts of some
of the best recent student papers having received an
Award?

E
AEROSPACE

~EUROPE

JM - The here below table gives you an excellent sample
of what we are achieving. If you are interested you can
find the majority of the student papers on our website.

AMONG STUDENT PRESENTATIONS
AT 18-20 APRIL 2018 CONFERENCE

JPS: What are your most priority objectives for the coming

months?

JM - Clearly | have two short-term priorities in mind:

+To continue by amplifying it our support to quality
improvement of aerospace education in Europe;

+ To be much more involved in actions aiming at basic
research funding increase.

Declaration of Cooperation

One sky, one dream. The dream of flying and space exploration has never stopped the imagination
of mankind.

The AeRospace College Alliance of Sino-universities (ARCAS) and the Partnership of a European
Group of Aeronautics and Space UniversitieS (PEGASUS) wish to expand their activities for mutual
benefit and in a spirit of academic co-operation and friendship. Both organizations agree to the
following protocols governing their collaboration on academic and research-related activities.

The scope of collaboration includes the following categories and activities
® Promotion of aerospace education for better cultivating next generations of aerospace
scientists and engineers.
® Promotion of aerospace Research and Innovation for a better world
® Facilitation of the teaching and research collaboration between two organizations, including
but not limited to,
Development of collaborative research projects
Organisation of joint academic activities such as courses, conferences, seminars,
symposia or lectures.
Exchange of research and teaching personnel.
Placement and/or exchange of students.
Exchange of publications and other materials of common interest.
Establishment of joint research centers

Details of commitments relating to those activities shall remain subject to later written agreements
between the parties. Unless agreed to the contrary each party shall be responsible for its own

costs.

This Declaration of Cooperation is effective as of the date of signing for a period of five years. The
agreement may be amended or extended by mutual consent in writing.

For For

AeRospace College Alliance of Sino-universities Partnership of a European Group of

(ARCAS) Aeronautics and Space UniversitieS
(PEGASUS)

Dongsheng Wen Joris Melkert

Chair of ARCAS Chair of PEGASUS

P.R.China Europe
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CLEAN SKY “ACADEMY"” & THEMATIC TOPICS

By Dr. Jean-Francois Brouckaert, Project Officer for
Engines and responsible for the CS Academy Working
Group.

Clean Sky is the largest
European research pro-
gramme developing inno-
vative, cutting-edge tech-
nology aimed at reducing
CO2, gas emissions and
noise levels produced by
aircraft. Funded by the EU's
Horizon 2020 programme,
Clean Sky contributes to
strengthening  European
aero-industry  collabora-
tion, global leadership and
competitiveness.

The programme being very wide, the reader is referred
to the June 2018 issue of Aerospace Europe (see “How
well do you know Clean Sky ?") and of course advised
to visit the Clean Sky website for more information: www.
cleansky.eu

WHAT IS THE MISSION OF CLEAN SKY ACADEMY?
The Clean Sky Academy Working Group was established
in 2015. The objective was to increase the involvement

of the students in the programme by strengthening the
link with Academia and Research Centres. The group
was composed of a number of independent experts with
academic background.

In early 2017, we decided to formalise this working group
at institutional level by inviting the major European asso-
ciations active in the academic and research community,
PEGASUS, EASN, EREA, CEAS and EUROAVIA, to officially
appoint one representative to the group.

The group is now composed of representatives of these
bodies, complemented by some independent high-level
experts non-affiliated to the above, and also from aca-
demia and research bodies, selected via an open call for
expression of interest.

In terms of membership through these associations, we
can now reach out to more than 40,000 people all over
Europe.

WHAT ARE THE MAIN OBJECTIVES OF THE WOR-
KING GROUP?

By regulation, Clean Sky is already supported by two
advisory bodies: the States Representatives Group (SRG)
and the Scientific Committee, which have advisory roles
in terms of the JU's Work Plan, its strategic orientation
and its scientific priorities.

The CS Academy Working Group was created to reinforce
the links with Academia and academic research activities
as well as stakeholders, to strengthen their involvement in

2sis in Applied Science
ering for A

Clean Sky Best PhD Award Ceremony at ILA Berlin, April 26, 2018.

From left to right : Jean-Francois Brouckaert (CSJU), Rainer Groh (3rd Prize ex-aequo), Vittorio Memmolo (3" Prize ex-ae-
quo), Christoforos Rekatsinas (2nd Prize), Kevin Prieur (1st Prize), Fred Abbink (CEAS), Hervé Consigny (ONERA) and Ric
Parker (Chairman of the CS Governing Board).
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the Clean Sky 2 Programme and formalise interfaces with
their various representative bodies in order to reach out to
their networks and to the academic community at large.
The group provides advice to the JU in the form of reports,
opinions and recommendations on:

Dissemination and communication initiatives, by sup-
porting the dissemination of Clean Sky relevant informa-
tion to their respective networks and by organising dedi-
cated communication initiatives on Clean Sky during the
conferences organised by CS Academy members.

Educational aspects, by organising and promoting dedi-
cated events concerning students (e.g. Annual Lectures
at academic establishments by Clean Sky representa-
tives) to attract the interest of students in the Clean Sky
Programme. An ambitious objective is to understand
how technology transfer can be improved, or knowledge
transfer to the universities, so that the latest innovations
appear as quickly as possible in the students' curriculum,
and in academic lectures. This is a challenge that must
be taken up both with professors and with students,
and which is also closely linked to the dissemination of
results of the research.

Promotional aspects, in particular by supporting the
Clean Sky PhD Award initiative and contributing to the
evaluation of the submitted applications. Clean Sky has
just closed the 3 edition of the Best PhD Award in Ap-
plied Sciences and Engineering in Aeronautics. The 2018
ceremony was held in April 2018 at ILA Berlin. With this
award, Clean Sky wishes to underline the fact that our
programme provides many opportunities to the students
to perform high level research, in particular through the
opportunity to perform a PhD.

Research aspects, by providing inputs on how to maxi-
mise the value of academic input into the research activi-
ties in Clean Sky 2, including possible additional research
topics (Thematic Topics) in relation to the CS2 high-level
objectives and possible support actions (e.g. linked to
dissemination and exploitation, analysis of and support
to involvement of UNIs/RES in Clean Sky) to maximise
the impact of Clean Sky actions.

WHAT ARE THEMATIC TOPICS?

Thematic Topics are an additional mechanism to bring
in new concepts and technological solutions that contri-
bute to the Clean Sky 2 High Level Objectives. They
would help to complement the largely "demonstration-
focused" CS2 technical programme. Where strong
potential is demonstrated, these topics may set the
scene for further, more downstream and significant
research efforts in future EU research programmes.

The main pillar of the Clean Sky technology develop-
ment and demonstration programme was initially laid
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out by the founding members of the Clean Sky 2 Joint
Undertaking (Leaders) in the Joint Technical Propo-
sal. Through completing the Clean Sky 2 membership
including the Core Partners over the initial three years,
the programme’s overall technology and demonstration
programme has been refined and optimised, based on a
regular strategic review and planning process, resulting
in the programme’s roadmap captured in the Clean Sky 2
Development Plan (updated annually).

In addition, proposals for complementary research
actions supporting the Members' core research and
demonstration programme are initiated by the Members,
and discussed and prioritised in the Steering Commit-
tees of the programme's major research project areas.
They are submitted to the JU for the selection decision
on topics to be launched in Calls for Proposals (CfP).
Many of these complementary topics often include a
low TRL component, the others specify necessary com-
ponents, sub-systems, or the development and testing
activities linked to a ground or flight test demonstrator of
the programme.

Beyond these mainstream topics defined for the
purpose of supporting the established core technology
development and demonstration programme, it was
recognised that there was scope for defining additional
problem-oriented and performance challenge driven
topics. These Thematic Topics are not directly linked to
defined Clean Sky 2 demonstrator activities, but have
the potential of bringing important progress towards the
high level objectives of the programme. They offer an
opportunity for lower TRL research ideas, disruptive and
breakthrough concepts, high-risk but potentially high-
reward solutions, to be funded with a limited budget
(< € 1 million/topic) but which explore potential new
routes to innovation.

“DESIGN CONDITIONS"

Thematic topics are scoped as problem-oriented state-
ments rather than specifying a preferred solution. They
should allow for different research/technology routes
to be selected and proposed by applicants. Therefore,
since a given problem may have multiple solutions,
several projects can be retained against a single topic,
where justified on the basis of the scientific and technical
merit as well as a clear and quantified contribution to the
high level objectives of the programme. The intention is
also to complement but avoid duplication with H2020
calls in terms of both topic scope [narrowerl and des-
criptions Imore focused yet broader than standard Clean
Sky topics to datel.

Consultation and Selection

Solicitation of ideas or abstracts is open at large to all
relevant aviation sector and research community stake-
holders. The Clean Sky Academy Working Group has
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already played a major role in terms of input through
the collection of ideas from the represented stakehol-
der groups. However, inputs were also received from the
States Representative Group and Clean Sky members.
This process resulted in an initial list of ~ 150 potential
topics from the first consultation phase. This list was then
reviewed, ranked and prioritised by the Scientific Com-
mittee, based on scientific expertise and knowledge of
the CS2 programme.

The final selection and elaboration is done by the JU
involving ad-hoc consultation of various experts from
academia/research centres & industry, and the Euro-
pean Commission.

Call 08, 09,10 and 11.

A total of € 60 million of funding is currently foreseen
for Thematic Topics over the Calls for Proposals until
2020. As the programme progresses, the need for topics
directly related to demonstrators decreases, which jus-
tifies a gradually increasing budget share for Thematic
Topics.

Call 08 was the first call to include Thematic Topics as a
pilot case. 2 topics were issued. The first one (indicative
topic value € 1 million) was related to “Innovative NOx
Reduction Technologies”, one of the main objectives of
CS2, and particularly ambitious considering the target of
-30% NOx reduction by 2024 versus 2014 technologies.
The second topic (indicative topic value € 0.8 million)
was addressed the "Cockpit of the Future”, particularly
how cognitive computing and artificial intelligence may
assist the pilot in complex situations. The call closed in
July 2018, with respectively 12 and 11 proposals received
for both topics.

Evaluations were conducted in September 2018, leading
to 3 proposals selected for NOx reduction technologies
and 3 for pilot monitoring and assistance. A success rate
of over 25% and a total funding of € 5.7 million allocated
to this first callis a very positive outcome. These projects
are expected to kick-off before December 2018 and will
undergo a go/no-go review at the end of their first year
(M12). All of them will include a thorough analysis of the
State-of-the-Art, and are addressing highly innovative
concepts. There is no Topic Manager as such, but an
Advisory Board will be constituted during the negotia-
tion phase in order to allow the interested stakeholders
to closely follow the projects.

Call 09 is under preparation at the moment and in the
final phase of consultation. Several topics are under
consideration, including the conceptual design of a 19-
pax hybrid/electric aircraft, a global warming reduction
study based on a multi-disciplinary aircraft design opti-
misation, advances in battery technologies and quantum
technologies for aeronautic applications or an academic
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test case for high by-pass ratio low-speed composite fan
design. Collaboration with EASA has also led to a pro-
posed topic on particulate emissions. The final call docu-
ment is to be approved by the Governing Board in early
October 2018, after closure of the consultation process.
The overall budget for Call 09 will be around € 10 million.

WHAT'S NEXT ?

The JU prepares the remaining calls based on the cur-
rent list of proposed areas of research, but input into this
list remains possible and desirable. Every good idea is
welcome! The Clean Sky Academy is an important chan-
nel through which future research topics can be brought
into the limelight. In particular, inputs from the acade-
mic community and espacially students, to return to the
basic motivation of Clean Sky Academy, are valuable.
They will be the engineers of tomorrow and they have
the fresh mind to think out-of-the-box. Let's encourage
the students to participate actively in designing the aero-
nautical roadmap to the future. For them, the thematic
topics are not only a good opportunity to provide ideas
(through the CS Academy) but also an excellent oppor-
tunity to get trained in research through research. The
ambition of Clean Sky Academy is to be the open gate,
the "portal" to submit brilliant ideas to foster innovation in
the aeronautical sector.
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ITALIAN ASSOCIATION OF AERONAUTICS AND ASTRONAUTICS

XXV INTERNATIONAL CONGRESS ROMA

SEPTEMBER 9-12, 2019
FIRST ANNOUNCEMENT AND CALL FOR PAPERS
WW\W.AIDAA2019.COM

UNDER THE PATRONAGE OF SAPIENZA

UNIVERSITA DI ROMA

ORGANIZING COMMITTEE
Chair: Prof. Mario Marchetti

Mrs. Daniela Vinazza

Prof. Fabio Celani

Prof. Paolo Gasbarri

Prof. Francesco Nasuti

Prof. Giovanni Palmerini

Prof. Fabio Santoni

Prof. Fulvio Stella

Ing. Marta Albano

Ing. Andrea Delfini

Ing. Antonio Vricella

Dott. Roberto Pastore

Scientific Commettee

Chairs:

Prof. Erasmo Carrera

Prof. Mario Marchetti

Co-Chair; Prof.sa Amalia Ercoli Finzi
The complete member list will be published on the web-
site of the conference.

AIDAA CONGRESS

The 2019 AIDAA Congress is the biennial Congress of
the Associazione Italiana di Aeronautica ed Astronautica
and it is the 25th in the Congress series. The Congress
jointly hosted by AIDAA Roma and the Departments of
Astronautic , Electric and Energetic Engineering (DIAEE),
of Mechanical and Aerospace Engineering (DIMA) and
the School of Aerospace Engineering (SIA) of Sapienza
University of Rome.

VENUE

The Congress will be held at Faculty of Civil and Indus-
trial Engineering of the Sapienza University of Rome, Via
Eudossiana n. 18 , 00184 Roma located in the Center of
Rome near to Colosseum, Domus Aurea, Roman Forum,
Palatine, Circus Maximus and Michelangelo's Moses.

SCIENTIFIC PROGRAMME

The goal of the Conference is to promote exchange of
scientific information in the Italian and international com-
munity in all areas of aerospace science and technology:

AIRAA.,
Ml bSSrara

ASSOCIAZIONE ITALIANA
DI AEROMAUTICA E ASTRONAUTICA

The Cloister of San Pietro in Vincoli

Aerodynamics and Fluid Dynamics, Propulsion , Mate-
rials and Structures, Aerospace Systems, Flight Mecha-
nics and Control, Space Systems and Missions.

Taking part into this event are engineers, scientists and
experts in the field of aeronautics and astronautics re-
presenting aerospace agencies, industries, universities
and research centers.

The Scientific Committee will select also the best papers
to be considered for publication in the AIDAA journal
www.aerotecnica.eu.

CONTACTS AND INFORMATION
Mrs: Daniela Vinazza

Mail: info@aidaa2019.com

Ing. Andrea Delfini

Mail: andrea.delfini@uniromat.it

Tel: +39.339.7680501

Prof. Mario Marchetti

Mail: mario.marchetti@uniromat.it

Tel: +39.339.2349057

Congress web site: www.aidaa2019.com

PRIZES

Three prizes will be awarded by a Jury, in honor of Maria
Fede Caproni, one of Italian Aeronautics leading charac-
ters, Chiara Valente, Maurizio Di Giacinto and Alessandro
Agneni, professors of Sapienza reminded with affection
by students and colleagues.

EXHIBITION OF SPONSORS

Companies have the opportunity to expose their pro-
ducts and activities at Cloister area of Engineering Facul-
ty, Via Eudossiana N. 18 Roma.

The Company logo will be advertise on the AIDAA 2019
website and on the Congress package.

Contact: info@aidaaz019.com
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REGISTRATION FEES ( EUROPEAN EUR €)
Registration fee can be paid by Credit Card or Bank Trans-
fer following the instructions provided on the conference
website: www.aidaa2019.com

Early Registration
Deadline May 31, 2019

AIDAA and CEAS 2019 € 500,00
Members fee

Non Members fee € 550,00
Ph. D Students € 400,00

Undergraduate Students € 100,00°

'no excursions, no dinner

Registration Fees include: Attendance at all sessions,
Congress proceedings, Lunches, Coffee Breaks, Pasta
Party, Conference Banquet.

For each Accompanying Person the Gala Dinner Ticket
is € 75,00.

IMPORTANT DATES

Abstract due (one page) April 15, 2019
Notification of Acceptance April 30, 2019
Full length Paper (8 pages) June 30, 2019
Early Registration May 31, 2019

CONFERENCE LANGUAGE
Conference language is English

Late Registration

July 31, 2019

€ 600,00

€ 650,00
€ 500,00

€ 150,00°

CALL FOR PAPERS

Papers must conform to the policy format and style spe-
cified at www.aidaa2019.com. All manuscripts should be
written in English and submitted as PDF documents by
using the online submission systems.

CALL FOR SYMPOSIA

Delegate willing to organize a mini symposium dedi-
cated to special topics are invited to contact the AIDAA
2019 Organizing Committee at info@aidaa2019.com

VISITS

Special visits to the main archeological sites will be orga-
nized during the Congress.

wWw\w.aidaa2019.com
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OCTOBER

01-05 October - IAF - IAC 2018 - 69" International
Astronautical Congress - Bremen (Germany) - Exhi-
bition & Conference Centre, Bremen - Theme: IAC2018
involving everyone - https:.//www.iac2018.0rg  WwWw.
iafastro/bremen-germany

02-03 October - ATAG - Global Sustainable Avia-
tion Summit - Geneva (Switzerland) - With support
IATA, ACI, CANSO, ICCAIA - Venue: InterContinental
Geneva - events@atag.org - https:/”/www.eurocontrol.
int/events

02-03 October - EUROCONTROL - Communication
Navigation and Surveillance Symposium - Time for
a conceptual change in CNS? Brussels (Belgium) - EURO-
CONTROL/HQ - https:.”/www.eurocontrolint/events/

03-05 October - 3AF - IES 2018 - 14" European Forum
- Economics Intelligence Symposium - Chartres
(France) - CCI - www.aaaf.asso.fr www.ies2018.com

09-11 October - RAeS - 6% Aircraft Structural De-
sign Conference - Bristol (UK) - Bristol Science Centre
- wWww.aerosociety.com/events/

15-16 October - EUROCONTROL - 2™ International
Internal Coaching & Mentoring - Brétigny-sur-Orge
(France) - EUROCONTROL Experimental Centre - https.//
www.eurocontrolint/events/

16-18 October - Aviation week - MRO Europe 2018 -
Amsterdam (NL) - RAI Convention Centre Amsterdam -
Theme: Maintenance, Repair and Overhaul -
WwWw.mroeurope.aviationweek.com - www.rai.nl

17 October - CleanSky - European Technology
Evaluation Workshop - Brussels (Belgium) - CS2
JU - White Atrium Bdg - Ave de la Toison d'Or 56-60 -
www.cleansky.eu/event/

23-25 October - ASD/OSSA - ICDAA 2018 - Indus-
trial Cooperation Days in Defence & Aerospace
- Ankara (Turkey) - Hacettepe University Beytepe
Congress Centre - www.asd-europe.org/

23-25 October - 3AF - AEGATS'18 - Advanced Air-
craft Efficiency in a Global Air Transport System
- Toulouse (France) - www.aaaf.asso.fr

NOVEMBER

06-07 November - EASA - EASA Annual Safety
Conference - A Vision for the Future of Gene-
ral Aviation - Vienna (Austria) - Marriott Hotel -
Www.easa.europa.eu

~EUROPE

AMONG UPCOMING AEROSPACE EVENTS

06-08 November - SAE International - SAE Aerospace
Systems and Technology Conference - London
(UK) - www.sae.org/events/

06-08 November - Dubai - Helishow Dubai 2018 - Al
Maktoum International Airport, Dubai South (United Arab
Emirates) - https./www.milavia.net/

06-112 November - China - Air Show China 2018 -
Zhuhai, Guangdong (China) - https:/www.milavia.net/

12-14 November - FSF - 715t Annual International Air
Safety Summit: IASS2018 - Seattle (USA) - https.//
flightsafety.org/events/

12-16 November - ESA - ESA Earth Observation Full
Week - EO: Open Science and Future EO - Frascati
(Italy) - ESA/ESRIN -
https:/www.esaconferencebureau.com

the esa earth observation -week
ED Open Science and FutureED

12-16 Nouember 2018 | ESA—ESRIN | Frascati (Rome), Italy

13-14 November - RaeS - Autumn Flight Simulation
Conference - London (UK) - RAeS/HQ - https://www.
aerosociety.com/events-calendar

13-15 November - RaeS - International Powered Lift
Conference 2018 - Bristol (UK) - https./www.aeroso-
ciety.com/IPLC18

14-15 November - ASD - IFBEC 2018 - Internatio-
nal Forum on Business Ethical Conduct for the
Aerospace and Defence Industry — Annual Confe-
rence - Paris (France) - Hotel Pullman Tour Eiffel -
www.asd-europe.org/

14-16 November - Bahrain - BIAS 2018 Bahrain
International Air Show - Sakhir Air Base, Bahrain -
https://www.milavia.net/

15 November - ASD - NIDV Symposium ASD -
Defence & Security Conference & Exhibition -
Rotterdam (NL) - AHOY Exhibition Halls -
www.asd-europe.org/

18-19 November (TBC) - ESA - Space Engineering
and Technology Final Presentation Days - Noordwijk
(NL) - ECTEC - https://www.esaconferencebureau.com

26-30 November - CANSO - CANSO Global ATM
Safety Conference 2018 - Banff (Canada) - Hosted by
NAV CANADA - Fairmont Banff Springs, 405 Spray Ave-
nue - https://www.canso.org/canso-global-atm-safety-
conference-2018
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AMONG UPCOMING AEROSPACE EVENTS

26-28 November - ICAO - ICAO Global Aviation Sa-
fety Symposium 2018 - Montréal (Canada) - ICAO/
HQ - https://events.icao.int

27-29 November - ACI-Europe - ACI Airport Exchange
2018 Oslo (Norway) - Hosted by AVINOR OSLO Airport —
Norway Convention Centre - www.airport-exchange.com

29-30 November - ICAO - 2™ Global High-Level
Conference on Aviation Safety - Montréal (Canada)
ICAO/HQ - https://events.icao.int

DECEMBER

03-04 December - International Business Conven-
tion for Aerospace Additive Summit - Aeropspace
Additive Summit - Toulouse (France) - www.advbc.
com/en/events/

03-06 December — GSA/CNES - GSA European Space
Week -Challenges for ActinSpace participants -
Marseille (France) - https://www.gsa.europa.eu/

05-07 December - ESA - NAVITEC 2018
- o Edition of Navigation Conference/
Workshop hosted by ESA in coordination with CNES,
DLR and University of Federal Armed Forces -
Munich - Noordwijk (NL) - ESA/ESTEC - https:.//www.
esaconferencebureau.com

2019

JANUARY

07-11 January - AIAA- AIAA SciTech Forum (AIAA
Science and Technology Forum and Exposition) -
San Diego, CA (USA) - www.aiaa.org/Events

FEBRUARY

11-12 February - ESA/CNES - Space Cost Enginee-
ring Conference - Noordwijk (NL) - ESA/ESTEC -
https.//www.esaconferencebureau.com

19-21 February - ESA- 2019 Conference on Big Data
from Space - BiDS'19 - Munich (Germany) - Alte
Kongresshalle Munich - https./www.bigdatafroms-
pace2019.0rg/

MARCH

12-14 March - CANSO/ATCA - World ATM Congress
2019 - Madrid (Spain) - IFEMA - Feria de Madrid -
https:/www.worldatmcongress/2019

AEROSPACE EUROPE Bulletin - October 2018

APRIL

03-05 April - CEAS/AIAA - 2019 EuroGNC - 5t CEAS
Conference on Guidance, Navigation & Control -
Milan (Italy) - www.eurogncig.polimi.it

08-12 April - EUROTURBO - ETC2019 - 13th Confe-
rence on Turbomachinery Fluid Mechanics and
Thermodynamics - Lausanne (Switzerland - EPFL -
wwWww.euroturbo.eu

MAY

13-17 May - ESA - ELiving Planet Symposium
2019 - How EO contributes to science and so-
ciety, how disruptive technologies and actors
are changing the traditional EO landscape -
Milano (Italy) - Milano Congressi — https://www.esa-
conferencebureau.com

20-23 May - AIAA/CEAS - Aeroacoustics 2019 -
25t AIAA/CEAS Aeroacoustics Conference -
Delft (NL) - TU delft - www.aiaa.org/events/

21-23 May - EBAA - EBACE 2018 - European Bu-
siness Aviation Conference and Exhibition -
Geneva (Switzerland) - Geneva's Palexpo - http://ebace.
aero/2019/

27-29 May - Elektropribor - 26" Saint Petersburg
International Conference on Integrated Naviga-
tion Systems (ICINS2019) - Saint Petersburg (Russia)
- www.elektropribor.spb.ru/icins2019/en

JUNE

10-13 June - IFASD - International Forum on Ae-
roelasticity and Structural Dynamics 2019 - Sa-
vannay, Georgia (USA) - Westin Savannah Harbor -
https://aiaa.org/

16-20 June - ESA/DLR - 24% ESA Symposium on
European Rocket and Balloon Programmes and
Related Researches - Essen (Germany) - Atlantic
Congress Essen, Messeplatz, 3 - https:/www.esaconfe-
rencebureau.com

17-21 June - AIAA - AIAA Aviation Forum - AIAA
Aviation and Aeronautics Forum and Exposition -
Dallas, TX (USA) - www.aviation.aiaa.org/

17-23 June - SIAE - International Paris Air Show
(IPAS) - Le Bourget (France) - https./www.siae.fr
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JULY

1%t week of July - EUCASS - EUCASS 2019 - 2019
Edition of the biennial European Conference on
AeroSpace Sciences - Madrid (Spain) - Universidad
Politecnica de Madrid (UPM) - https://eucass.eu

AUGUST

19-23 August — AIAA - AIAA Propulsion and Ener-
gy Forum and Exposition - Indianpolis, IN (USA) -
wWw\w.aiaa.org/events

SEPTEMBER

09-12 September - AIDAA - XXV International
Congress AIDAA - Rome (Italy) - Faculty of Civiland In-
dustrial Engineering of the Sapienza University of Rome
- https.//www.aidaa2019.com

OCTOBER

15-20 October - Seoul - Seoul Adex 2019 - Seoul
International Aerospace and Defense Exhibition
2019 - Seoul (South Korea) - Seoul Airport — Seongham
Air Base - www.milavia.net/airshows

International Powered
| 5 November, Brigti

21-25 October - IAC - 70t International Astronauti-
cal Congress - Space: The Power of the Past, the Pro-
mise of the Future Washington, D.C(USA) - Convention
Center - www.iac2019.0rg/

NOVEMBER

04-08 November - COSPAR - 4t COSPAR Sympo-
sium - Small Satellites for Sustainable Science
and Development - Herzliya (Israel) - Hotel Daniel -
http://www.cospar2019.org/

06-09 November - ESA - 7t Intenational Confe-
rence on Astrodynamics Tools and Techniques
(ICATT) - Oberpfaffenhofen (Germany) - DLR Centre —
https.//www.esaconferencebureau.com

17-21 November - Dubai - Dubai Airshow 2019 -
Connecting the Aerospace Industry - Dubai -UAE)
- Dubai World Central - Al Maktoum, Jebel Ali — www.
dubaiairshow.aero

‘& LEONARDO
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