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WHAT IS CEAS ?
the council of european aerospace societies (ceas) is an International
non-Profit asso ciation, with the aim to develop a framework within which
the major aerospace societies in europe can work together.
It presently comprises thirteen full  Member socie ties: 3af (france), aIae
(spain), aIdaa (Italy), aaar (romania), czaes (czech republic), dGlr
(Germany), ftf (sweden), haes (Greece), nVvl (netherlands), Psaa
(Poland), raes (united Kingdom), sVfw (switzerland), tsaGI (russia);
and six corporate Members: esa, easa, eurocontrol, laeta, VKI
and euroaVIa..
following its establishment as a legal entity conferred under Belgium law,
this association began its operations on January 1st, 2007.
Its basic mission is to add value at a european level to the wide range of
services provided by the constituent Member societies, allowing for
 greater dialogue between the latter and the european institutions,
 governments, aerospace and defence industries and academia.
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/o DLR – Rue du Trône 98 – 1050 Brussels.
www.ceas.org

WHAT DOES CEAS 
OFFER YOU ?
KnowledGe transfer:
• a well-found structure for technical committees

hIGh-leVel euroPean conferences:
• technical pan-european events dealing with specific disciplines and

the broader technical aspects
• the ceas european air and space conferences: every two years, 

a technical oriented confe rence, and alternating every two years also,
a Public Policy & strategy oriented conference 

PuBlIcatIons:
• Position/discussion papers on key issues
• ceas aeronautical Journal 
• ceas space Journal
• ceas Quarterly Bulletin

relatIonshIPs at a euroPean leVel:
• european commission 
• european Parliament
• asd (aerospace and defence Industries association of europe), easa

(european aviation safety agency), eda (european defence agency),
esa (european space agency),  eurocontrol

• other european organisations

euroPean ProfessIonal recoGnItIon:
• directory of european Professionals

honours and awards:
• annual ceas Gold Medal to recognize outstanding achievement
• Medals in technical areas to recognize achievement
• distinguished service award

YounG ProfessIonal aerosPace foruM

sPonsorInG

THE CEAS 
MANAGEMENT
BOARD

It Is structured as  follows:

• General functions:  President, director
General, finance, external relations &
Publications, awards and Membership.

• two technical Branches:
– aeronautics Branch
– space Branch

each of these two Branches, composed of
specialized technical committees, is placed
under the authority of a dedicated chairman.

the offIcers of the Board In 2017:

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 Membership: 
Kaj lundahl
klundahl@bredband.net

director General (including financial
Management): Mercedes oliver herrero
mercedes.oliver-herrero@airbus.com

chairman of the aeronautics Branch:
christophe hermans
christophe.hermans@dnw.aero

chairman of the space Branch: 
torben henriksen
torben.henriksen@esa.int

chairman of the Programme coordination
committee: Pierre Bescond
pierre.bescond@laposte.net

editor-in-chief of the ceas Quarterly Bulletin:
Jean-Pierre sanfourche
sanfourche.jean-pierre@orange.fr

Quarterly Bulletin, design & Page setting:
sophie Bougnon
sophie.bougnon1@sfr.fr
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CEAS MEMBER SOCIETIES

CEAS MEMBERS AND PARTNERS

FULL MEMBERS:
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
Corporate Partners Director: elisabeth dallo
elisabeth.dallo@aaaf.asso.fr
Secretary General: Bernard Vivier
bernard.vivier@gmail.com
CEAS Trustees: Pierre Bescond 
pierre.bescond@laposte.net and elisabeth dallo 
Executive Secretary : anne Venables
secr.exec@aaaf.asso.fr

Asociación de Ingenieros Aeronáuticos 
de España (AIAE)
coIae. francisco silvela 71, entreplanta
28250 Madrid (spain) – tel.: + 34 91 745 30 30 
info@coiae.es - www.coiae.es
President: Mrs estefanía Matesanz romero 
CEAS Trustees: Mrs Mercedes oliver herrero
Mercedes.oliver-herrero@airbus.com
Mrs estefanía Matesanz romero
Secretary: info@coiae.es

Associazione Italiana di Aeronautica 
e Astronautica (AIDAA)
casella Postale 227 – I-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 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

Aeronautics and Astronautics Association 
of Romania (AAAR)
220d Iuliu Maniu ave - 061126 Bucharest 6 –
romania, P.o. 76, P.o.B. 174 – www.aaar.ro 
President: Prof. Virgil stanciu
vvirgilstanciu@yahoo.com
Vice-President and CEAS Trustee: dr eng.
Valentin silivestru – valentin.silivestru@comoti.ro
CEAS Trustee: Prof. Ion fuiorea
ion.fuiorea@comoti.ro 

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
Vice-President and CEAS Trustee:
assoc. Prof. Jan rohac, Phd

Deutsche Gesellschaft für Luft-und
Raumfahrt Lilienthal-Oberth e.V. (DGLR)
Godesberger allee 70 – d- 53175 Bonn
tel.: + 49 228 30 80 50
info@dglr.de – www.dglr.de
President: Prof. rolf henke: rolf.henke@dlr.de
CEAS Trustees: dr cornelia hillenherms
cornelia.hillenherms@dlr.de
and Philip nickenig - philip.nickenig@dglr.de 
Secretary General: Philip nickenig 
Executive and Team Assistant: susanne frank
susanne.frank@dglr.de
Conference Manager: torsten schilling
torsten.schilling@dglr.de

Flygtekniska Föreningen (FTF) – Swedish
Society for Aeronautics and Astronautics 
anna rathsman - ssc c/o rymdbolaget 
Box 4207 – se-171 04 solna
tel: +46-8-627 62 62
anna.rathsman@sscspace.com
President: captain roland Karlsson

st - Persgatan 29 5tr, se - 602 33 norrköping 
tel.: + 46(0)11 345 25 16 /+ 46 (0)705 38 58 06
rkrolandk@gmail.com
CEAS Trustees: – Kaj lundahl
wiboms väg 9 • se - 171 60 solna
klundahl@bredband.net
+46 8 270 264 – +46 703 154 969 (mob)
– Prof. Petter Krus : linköping university
se - 58183  linköping – petter.krus@liu.se
+46 13 282 792 – +46 708 282 792 (mob)
Secretary: Björn Jonsson – fMV al flyglogistik
se-115 88 stockholm, sweden
bjorn.jonsson@fmv.se

Hellenic Aeronautical Engineers Society
(HAES)
3, Karitsi str. 10561 – Gr-10561 athens
Phone & fax (haes): +30-210 - 323 - 9158
working hours Phone:+30 22620-52334
Mob.:+30 697 997 7209
e-mail (haes): admin@haes.gr
President: Ioannis Vakrakos –
vakrakos@otenet.gr
CEAS Trustees: triantafyllos (akis) 
tsitinidis ttsitinidis@haicorp.com
tony economopoulos – ae@otenet.gr

Nederlandse Vereniging voor Luchtvaart -
techniek (NVvL)
c/o 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 

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: Miroslav rodzewicz
miro@meil.pw.edu.pl
CEAS Trustee: Miroslaw rodzewicz
miro@meil.pw.edu.pl
General Secretary: andrzej Zyluk 
Treasurer: Jacek szumbarski 
Coordinator for Foreign Relations : Zdobyslaw
Goraj - goraj@meil.pw.edu.pl
Administrative Officer: agata wierzbinska

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 – www.aerosociety.com
President: acM sir stephen dalton fraes
CEAS Trustees: emma Bossom and david chinn
emma.bossom@aerosociety.com 
Chief Executive: simon luxmoore
simon.luxmoore@aerosociety.com
Governance and Compliance Manager:
saadiya ogeer – saadiya.ogeer@aerosociety.com
Head of Conference: richard nicholl
conference@aerosociety.com

Schweizerische Vereinigung für
Flugwissenschaften/Swiss Association 
of Aeronautical Sciences (SVFW)
ruaG/aviation – seetalstrasse 175
Po Box 301 – ch-6032 emmen
tel.:+41 79 239 22 36 – www.svfw.ch
President and CEAS Trustee: dr Jürg wildi
juerg.wildi@ruag.com
CEAS Trustee: dr Georges Bridel
a/o alr – Gotthardstr. 52 – ch-8002 Zurich
georgesbridel@aol.com

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

CORPORATE MEMBERS:
ESA
8-10, rue Mario nikis - f-75015 Paris
CEAS Representative: torben henriksen 
www.esa.int

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 Representative:
Juan Manuel lora alonso 
CEAS Representative: daniele Vangone
daniele.vangone@euroavia.eu – www.euroavia.eu

LAETA (Portugal)
CEAS Representative: Pr l.B. campos
ave rovisco Pais - lisboa
www.idmec.ist.utl.pt/laeta/

VKI (Belgium)
chaussée de waterloo, 72 - B- 1640 rhode-st-
Genèse - www.vki.ac.be
CEAS Representative: Jean Muylaert

SOCIETIES HAVING SIGNED A MOU WITH
CEAS:
Académie de l'Air et de l'Espace (AAE)
1, avenue camille flammarion – f-31500 toulouse
www.academie-air-espace.com

American Institute of Aeronautics 
and Astronautics (AIAA)
1801 alexander Bell drive, reston, Va 20191
megans@aiaa.org – www.aiaa.org

Chinese Society of Astronautics (CSA)
Po Box 838 – 10830 Beijing, china (Prc)
Pr wang Jia – csa_space@yahoo.com.cn
www.csaspace.org.cn/

European Aeronautics Science Network
(EASN)
President: Prof. spiros Pantekalis
rue du trône 98 – 1050 Brussels, Belgium
www.easn.net 

Association of European Research
Establishments in Aeronautics (EREA)
Chairman: Bruno sainjon – onera
EREA Secretary: uwe Moeller – dlr
uwe.Moeller@dlr.de

International Council of the
Aeronautical Sciences (ICAS)
President: dr-Ing. detlef Müller-wiesner
executive secretary: axel Probst
c/o dGlr – Godesberger allee 70 – d- 53175 Bonn
icas@icas.org – www.icas.org

Korean Society for Aeronautical and Space
Sciences (KSAS)
Prof. seung Jo Kim – Prof. In-seuck Jeung
enjis@snu.ac.kr – sjkim@snu.ac.kr
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EDITORIAL

“dear readers,

The ceas aerospace europe conference 2017 took

place from 16 to 20 october in the Parliament Palace of

Bucharest, romania, organised by the romanian research

Institute for Gas turbines coMotI, on behalf of the

aeronautical and astronautical association of romania

(aaar). this conference, whose motto was “European

Aerospace: quo vadis?” benefitted from the participation

of 435 registered delegates from five continents and repre-

senting 133 institutions and was honoured by the partici-

pation of several outstanding keynote speakers. It is rela-

ted in the article written by Ionut Porumbel, Ph d., senior

researcher at coMotI (pp 7-11).

considering the richness of the numerous and high stan-

ding presentations which were given, it is planned to

publish in the next ceas Bulletin an overall picture of

them: keynote addresses, technical sessions, special

sessions and workshops. 

this successful event comes at the nick of time when a

number of new initiatives are being taken with the aim to

consolidate and increase our notoriety and influence. 

following the Bucharest conference reporting, some

papers deal with aeronautics technology and space.

as regards Aeronautics Technology, three subjects are

covered: 

• A strategic proposal beyond 2020 for European Aeronautics

on the occasion of the third eu aeronautics conference,

18 october 2017, commissioner for transport Violeta

Bulc received a strategic proposal from the european

Parliament sky & space Intergroup (ssI) to boost aero-

nautics beyond 2020. 

• Successful start of Open Rotor Demonstrator

safran celebrated on 3 october 2017 in Istres (france)

the successful start of open rotor engine demonstrator

ground tests, in the presence of clara de la torre,

transport director in european commission directorate-

General for research and Innovation.  

• Digital transformation of aviation

the next ten years will be a central period to pave the way

for the digital transformation of aviation. during the

european digital transport days in tallin (estonia) on 7-9

november 2017, the european aviation stakeholders

committed officially to sesar and the digital agenda. 

In the domain of Space Activities, three topics also are

dealt with: 

• Parabolic flights

among the platforms esa is using to conduct scientific

research in weightless conditions, are the parabolic

flights, very useful because they allow scientists direct,

hands-on access to their experiments. 

• Electric Power

esa is supporting and pushing the application of electric

Power (eP) technologies on current and future european

satellites including telecommunications, navigation, deep

space end exploration, earth observation, space trans-

port and nanosatellites.

• Galileo 

the successful launch of the four Galileo satellites 19-22

on Monday 12 december is quite an important event. this

successful mission brings the Galileo system to 22 satel-

lites, i.e. within one step of completing the constellation

since next launch of another quartet planned to take

place in mid-2018 will bring the 24-satellite Galileo

constellation to the point of completion, including two

orbital spares.

I seize the opportunity of this editorial to wish you, dear

readers, a happy new Year! ”

CONTENTS

lIfe of ceas

• ceas PresIdent’s MessaGe  - - - - - - - - - - - - - - - - - - -5-6
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• 25 Yeas of ceas  - - - - - - - - - - - - - - - - - - - - - - - - - - - -11

• laudatIo for ceas award 2017  - - - - - - - - - - - - - - - -12

aeronautIcs technoloGY

• strateGIc ProPosal BeYond 2020 BY ssI  - - -13 -14

• safran oPen rotor deMonstrator  - - - - - - - - - - - - -15

• dIGItalIZInG euroPe’s aVIatIon  - - - - - - - - - - - - -16-17
Infrastructure
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• electrIc ProPulsIon  - - - - - - - - - - - - - - - - - - - - -18-21

• esa ParaBolIc flIGhts  - - - - - - - - - - - - - - - - - - - -21-24
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Jean-Pierre sanfourche
editor-in-chief, 
ceas Quarterly Bulletin



• ceas Quarterly Bulletin - 4th quarter 2017 • 5

LIFE OF CEAS

CEAS @work

on 17 october 2017 the ceas General assembly and 39th

trustee Board meetings were held during the ceas
aerospace europe conference in Bucharest, hosted by
aaar. we welcomed franco Bernelli as new trustee repre-
senting aIdaa, torben henriksen (esa) as space Branch
chairman and Marc Bourgois (representing the corporate
member eurocontrol) as new faces at the table.
unfortunately we had to say goodbye to amalia finzi
(representing aIdaa), who decided as one of our most
experienced board member to leave us. we will miss her
enthusiasm, friendly behaviour and her recollection of dis-
cussions that took place in the rich history of ceas.
I’m happy to announce that for the year to come we will
continue operating ceas with the same officers team of
president, vice-presidents and director as for 2017.
an important point on the agenda was the discussion
about the ceas strategy 2018 - 2021. It is our mission to
be europe’s foremost aeronautics & space community (i.e.
aerospace europe) bringing together member societies
and corporate partners with the aim to further the advan-
cement of aerospace sciences and engineering. the pri-
mary objectives of our strategy for the next 4 years are as
follows:
• obvious european focal point fostering knowledge dis-

semination in aerospace; 
• active partner in european aerospace education,

research and Innovation;
• strengthen unique european label for aeronautical

events and publications;
– coordination of biennial large scale european aero-

space event  with Mou partners and member
society’s support, attracting policy makers (european
level),  captains of aerospace industry and university
scientists,

– support member societies and technical committees
organizing thematic events with focus on mono-disci-
plinary engineering.

we defined the strategy to achieve those objectives. how
can we further raise the impact of our ceas scientific / tech-
nical journals in europe? several ideas as potential answer
to this question were raised and will be further assessed.
other agenda items were budget plan for 2018, terms and
conditions for organizing the biennial aerospace europe
conference, its program committee and secretarial support. 

CEAS Aerospace Europe Conference in 2017: European
Aerospace: Quo Vadis?
where are we going? the theme of our flagship event, the
ceas aerospace europe conference, inspired well over
300 speakers and 435 registered attendees to address
challenges aerospace is experiencing in the exceptional
environment of the world second largest building: the pres-
tigious Palace of the Parliament. a visual impression of the
conference and its social events can be found on the world
wide web (http://ceas2017.org/galerie/).

25 Years of CEAS 
we furthermore took this opportunity to celebrate our 25
year anniversary. In 1986, the deutsche Gesellschaft für
luft- und raumfahrt (dGlr), the royal aeronautical
society (raes) and the association aéronautique et
astronautique de france (3af) began a series of regular
meetings to review and discuss european co-operation
issues. this led to a more formal organization when, 25
years ago at the 1992 farnborough air show, the three
organizations, along with associazione Italiana di
aeronautica e astronautica (aIdaa), launched ceas.
ceas was formally instituted one year later at the Paris air
show. In 1995, aIae (spain) and nVvl (the netherlands)
came on board, followed by ftf (sweden) and sVfw
(switzerland) in 1996. these eight bodies formed the core
of the original confederation of european aerospace
societies (ceas). since then ceas has changed its legal
status into a council, now with 13 national aeronautical
societies representing roughly 35,000 individual aeronauti-
cal professionals all over europe.
to celebrate our 25th anniversary, we decided last year to
publish a booklet about our history and asked Prof. Keith
hayward to author the publication. first copies of the book
were handed out to those past presidents present at the
conference, being Georges Bridel (swfw), Joachim
szodruch (dGlr), Pierre Bescond (3af) and fred abbink
(nVvl) as token of our appreciation for their efforts towards
ceas. also all delegates at the conference received the
book as a small present of ceas.

CEAS PRESIDENT’S MESSAGE

christophe hermans
ceas President 2017

from left to right: Valentin silivestru, Pierre Bescond,
fred abbink, christophe hermans, Georges Bridel,
Joachim szodruch.
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Good morning Your Excellency, distinguished guests,
ladies and gentlemen,
on behalf of the council of european aerospace societies
ceas, I welcome you to this 6th ceas aerospace europe
conference, for the first time organized in romania.
romania has a rich tradition in aviation. at the beginning of
the 20th century, pioneers made important contributions to
early aviation history. henri coand� being one of them wor-
ked in the uK to design aircraft during world war I, and
who most of us know from his discovery of the coanda
effect in aerodynamics.
Quo vadis / where are we going?

the themes of this conference are:
• what are the challenges aerospace is experiencing?
• what is the type of experience passengers expect from

air and maybe even space transport?
• how can we benefit from the results of space exploration?
• how can we minimize the impact on the environment but

on the other hand increase our competitiveness?
I hope, when looking back in time, let’s say in 10 years from
now, the outcome of the research and development activi-
ties presented in the days to come has shown to have
been contributing to at least some  of the answers of these
questions.
europe has a strong aeronautical sector with:
• an excellent aerospace education system attracting the

best students (represented at european level by PeGa-
sus);

• a strong research community pooling knowledge and
infrastructure (university research represented at a
european level by easn and research establishments by
erea & esre);

• agencies like esa, easa, eda, eurocontrol
• and a competitive industry base, with airbus as the no.

1 global airframe manufacturer, major engine oeMs (like
rr and safran), ariane Group and their supply chains.

It is therefore equally important to provide at a european
level a platform of well recognized global and thematic
events, networking opportunities for professionals and
high ranked journals to publish peer-reviewed papers.

“

It is our mission to support knowledge transfer and provide
networking opportunities. this why ceas was founded
exactly 25 years ago by 3 of our founding fathers, within 2
years followed by 5 more societies. as the european aero-
space industry grew closer together in the mid-eighties of
the previous century through a series of collaborative pro-
jects and the formation of more permanent cross-border
industrial entities, it was evident that a closer cooperation
between european aerospace scientists and engineers
would be beneficial. the various national european aero-
nautical societies had served the aerospace community
well for decades, even one century. a closer, more perma-
nent relationship would help to increase the research leve-
rage through the creation of a pan european network of
researchers. You will find a copy of the book, describing
the ceas history in your conference bag. tonight we will
officially hand it out to some of our past presidents to cele-
brate our anniversary.

currently 13 national aeronautical societies (sheet), repre-
senting roughly 35.000 individual aeronautical professio-
nals all over europe, are member of ceas.
we are also proud (sheet) to closely collaborate with our
corporate Members easa, asd, esa, eurocontrol,

AEROSPACE EUROPE CEAS 2017: 

WELCOME ADDRESS 

By Christophe Hermans, CEAS president



LIFE OF CEAS

• ceas Quarterly Bulletin - 4th quarter 2017 • 7

the students association euroaVIa (having a permanent
seat in our board), laeta (our friends from Portugal) and of
course our Mou partners aIaa, Icas (Icas that is celebra-
ting its 60th birthday this year!), erea and since early this
year easn!
Knowledge dissemination (sheet) is supported by our two
scientific ceas Journals, that we publish with significant
editorial support of dlr and esa (80,000 full articles
downloads in 5 years, or 250 per article). open access

paper publications of our thematic and global events can
be found on the aerospace europe platform, a new initia-
tive recently launched by our partnering societies ecco-
Mas, ercoftac, euroturBo, eucass and euro-
Mech in europe with eu support in the framework of
ecaero-2 support action. the platform also contains a
calendar of aeronautical events and working environment
for use cases in aerodynamics.
so we play a catalytic role, in amplifying communications
and co-operation between researchers and engineers in
aeronautics. I firmly believe that collaboration at a
european scale is crucial. this is why easn and ceas
have established closer ties that should lead to the organi-
zation of a large common aerospace conference in 2019
and a common workshop in Glasgow in 2018 (4 – 7
september).
I wish you all a good conference in this very special confe-
rence site; I’m sure you will get to meet interesting people,
hopefully some of which will evolve in new partnerships or
business.
thank you!”

AEROSPACE EUROPE CEAS 2017

By Ionut Porumbel, Ph.D, Senior Researcher at COMOTI

The 6th CEAS Air & Space Conference has taken place
between October 16th – 20th in the Parliament Palace of
Bucharest, Romania, organized by the Romanian
Research and Development Institute for Gas Turbines
COMOTI, on behalf of the Aeronautical and Astronautical
Association of Romania.
the conference was motivated by the wish to promote
new visions and trends in aviation and space related
science and technology, according to its basic theme:
“european aerospace: Quo Vadis?”. the conference
aimed at gathering together stakeholders in academia,
research and industry, as well as policy makres and inte-
rested partners operating in aircraft maintenance and ope-
ration, with the purpose of facilititing a fruitfull exchange of
ideas and state of the art developments in the european
aeronautics and space.

THE OBJECTIVES
the objectives of the conference were to:
• contribute to establish european preeminence in aero-

nautics and space related science and technology;
• foster the development of a real collaboration between

european scientists and engineers in the field of aviation
and space;

• facilitate the reunion of the main aviation and space ins-
titutional stakeholders in europe;

• encourage the participation of young professionals and
doctoral, master and undergraduate students in partici-
pating in a major european scientific event;

• advance towards transforming the current series of
ceas conferences towards a european aerospace
congress.

the conference benefitted from the participation of 435
registered attendees from five continents (europe, asia,
north and south america and africa), representing 133 ins-
titutions (universities, research establishments, industrial
stakeholders, non-governmental organizations and policy
makers, such as the romanian Government and the
european commission, as well as other romanian and
european authorities in the field of aviation and space).
the conference included 307 oral presentations, of which
33 keynote addresses.

KEYNOTE ADDRESSES
the aerospace europe ceas 2017 conference was
honoured by the participation of several outstanding key-
note speakers:

• Stephen AIREY - head of the cooperating & associate
states section, european space agency (esa), Paris,
france
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• Frank BRENNER - General Manager, eurocontrol –
european organization for the safety of air navigation,
Brussels, Belgium

• Olivier CHAZOT, Ph.D. - Professor of thermal Power
engineering. head of aeronautics and aerospace
department. „von Karman” Institute for fluid dynamics,
Brussels, Belgium

• Valentin CIMPUIERU - General Manager, romanian air
traffic services administration roMatsa, romania

• Dominique COLLIN, Ph.d- head of acoustics
department. safran Group – snecMa, france

• Mihnea COSTOIU - Professor. rector of the „Politehnica”
university, Bucharest, romania

• Sir Stephen DALTON - air chief Marshal, President of the
royal aeronautical society (raes), uK

• Delia DIMITRIU, Ph.d - centre for aviation, transport,
and the environment, school of science & the
environment, Manchester Metropolitan university,
Manchester, uK

• Sergiy DMYTRIYEV - head of Marketing department,
coordinator of works on International development
Projects and cooperation. se Ivchenko-Progress,
Zaporozhye, ukraine

• Dietrich KNOERZER, Ph.d – aviation expert. dGlr,
Germany.

• Cătălin FOTACHE, Ph.d - senior director, Pratt & whitney
Program office at united technologies research center
(utrc), east hartford, connecticut, usa

• Laszlo FUCHS, Ph.d - Professor of fluid Mechanics.
department of Mechanical engineering. royal technical
university, stockholm, sweden

• Andrea GENTILI - deputy head of the unit “aviation”, dG
research and Innovation, �european commission,
Belgium

• Zdobislaw GORAJ, Ph.d – Vice-chairman of the
european aeronautics science association (easn),
Professor at the Institute of aeronautics and applied
Mechanics of the faculty of Power and aeronautics,
warsaw university of technology and at the warsaw
Institute of aviation 

• Rolf HENKE – Professor. Member of the executive Board
of dlr. President of the German society for aeronautics
and astronautics lilienthal –oberth (dGlr), chairman of
the advisory council for aviation research and
Innovation in europe (acare)

• Christophe HERMANS - ceas President. deputy director
at dnw German dutch wind tunnels. chief technology
advisor at nlr – netherlands aerospace centre

• Charles HIRSCH, Ph.d - President of nuMeca
International, nuMeca usa Inc. and nuMflo,
Brussels, Belgium

• Peter HOTHAM - deputy executive director, sesar Joint
undertaking, Brussels, Belgium

• Laurent LEYLEKIAN, Ph.d - Program Manager, onera,
Paris, france

• Juan Manuel LORA ALONSO - President of euroaVIa
• Catalin NAE, Ph.d - General director of the romanian

national aerospace research Institute „elie carafoli”,

Bucharest, romania
• Guillermo PANIAGUA PEREZ, Ph.d - Professor of

Mechanical engineering. school of Mechanical
engineering, Purdue university, west lafayette, Indiana,
usa

• Florin PĂUN, Ph.d - Group Innovation director,akka
technologies, , Paris, france

• Olivier PENANHOAT, Ph.d - technical coordinator
emissions & environment. research and technology
direction, safran aircraft engines, Villaroche center,
Moissycramayel, france

• Marius Ioan PISO, Ph.d - President of the romanian
space agency rosa.

• Octavian Thor PLETER, Ph.d - assistant Professor. dean
of the department of aerospace engineering.
“Politehnica” university of Bucharest, romania

• Raoul POPESCU - General Manager Pratt & whitney
aeropower rzeszow, Vice – President of aftermarket and
aPu, Pratt & whitney, hartford, ct, usa.

• Bruno SAINJON - chairman erea, operations director
dGa, President of the administration council onera,
Paris, france

• Valentin SILIVESTRU, Ph.d - President General Manager
of the romanian national research and development
Institute for Gas turbines coMotI, Bucharest, romania.

• Virgil STANCIU, Ph.d - President of the aeronautics and
astronautics association of romania. Professor.
department of aerospace engineering. „Politehnica”
university of Bucharest, romania

• Joachim SZODRUCH, Ph.d - hamburg aviation and Ifar,
Germany

• Michael WINTER, Ph.d - senior fellow for advanced
technology, Pratt & whitney, hartford, ct, usa.

• Sorin ZGURA, Ph.d - director, Institute of space science,
Magurele, Ilfov, romania.

TECHNICAL PAPERS
the technical papers were peer-reviewed by the scientific
committee of the conference and, based on the recom-
mendation of the reviewers, have, or will be published in
the conference Proceedings (IsBn 978-973-0-25597-3)
one of the following journals:
• Transportation Research Procedia, ISSN: 2352-1465
• CEAS Space Journal, ISSN 1868–2502
• CEAS Aeronautical Journal, ISSN 1869–5582
• INCAS Bulletin, ISSN 2066–8201

SPECIAL SESSIONS AND WORKSHOPS
several special sessions and workshops have taken place
as part of the conference:
ACARE SRIA
workshop organized by the advisory council for aviation
research (acare), where the updated strategic research
and Innovation agenda (srIa), expected in June, will be
disseminated and discussed.
Research Infrastructures
workshop on the current status and future development
needs and directions for the worldwide research infrastruc-
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ture. with the participation of the Italian aerospace
research center – cIra, "von Karman" Institute for fluid
dynamics, Purdue university, and coMotI.
• EREA „Future Sky”
workshop organized by erea, the association of european
research establishments in aeronautics on its Joint
research Initiative in which development and integration of
aviation technologies are taken to the european level, and
based on the alignment of national institutional research for
aviation by setting up joint research programmes. the ses-
sion will be chaired by Mr Joseph KasPar, General
Manager at VZlu, czech republic, erea Vice chair and
chair of future sky Board.

• Constant volume and distributed combustion
special session organized by coMotI and will gather pre-
sentation of the latest research results in the field. some of
the latest results obtained in the fP 7 project tIde will be
presented.

• AGILE – Aircraft 3rd Generation MDO for Innovative
Collaboration of Heterogeneous Teams of Experts
special sessions organized by dlr on the latest results
from the aGIle horizon 22020 project aimed at developing
the next generation of Mdo and aircraft design and on the
exploitation activities dedicated to education, including the
“aGIle design challenge”, dedicated to the academia and
research organizations.

• Aircraft Flow Control Technologies – AFloNext
aflonext is a four-year integrated project (level 2) with the
objective of proving and maturing highly promising flow
control technologies for novel aircraft configurations. the
ec project aflonext targets on maturing flow, loads and
noise control technologies for transport aircraft. within the
project, two distinct activities focused on active flow
control application.ceas 2017 will include a workshop
aimed at the dissemination of the project results in wP 2,
targeting local flow separation control at local areas of the
wing to improve the low-speed performance, and wP5,
addressing flow control in the cruise regime for stabilizing
the shock-boundary layer interaction for buffet control.

• Space Technology and Advanced Research
workshop organized by the european space agency esa
and presenting results of the star program.

• Innovation in Aero - Engines
workshop organized jointly by ceas partner societies
euroturBo, eccoMas, eucass, euroMech and e-
caero2.

• Wind Turbine Design and Technology
workshop on the advances in the field of wind turbine des-
ign and manufacturing organized by coMotI.

• Future Through Education
workshop organized by euroavia the european association
of aerospace students, representing the interests of over
2000 students from 38 universities in 19 european countries.
european workshop on aircraft design education - ewade
the 13th european workshop on aircraft design education
ewade 2017 will be organized as part of ceas 2017 as a
full day event, on the 4th day of the conference. the works-
hop will discuss recent advances in aircraft design
(research and teaching) and is organized by Prof. dr.-Ing.
dieter scholZ, MsMe from the hamburg university of
applied sciences. details can be foundhere.

EXHIBITION
the conference also included an exhibition, including 108
posters and 51 exhibits. the exibitors were:
• aerostar s.a. Bacau 
• Magic engineering
• dassault systems
• Incas Bucharest - national Institute for aerospace

research "elie carafoli" 
• aeroteh sa
• oPIar - association of romanian aeronautical

companies
• aerofIna sa
• Inas sa
• rosa – romanian space agency
• roMatsa – romanian air traffic services administration
• romanian research Institute for Gas turbines coMotI

SOCIAL EVENTS
the conference included several social events as well. the
first evening, a classical music concert followed by a wel-
come cocktail took place in the Parliament Palace.
the engineers` orchestra performed in the c.a. rosetti
hall on Monday, october 16th. the orchestral ensemble
was formed of 50 musicians, including violins, violas, cel-
los, contrabass, wood instruments, brass instruments and
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percussion, ensuring an extensive and appealing sonority.
the concert programme included:
• Wolfgang Amadeus Mozart – overture of “figaro`s

wedding”
• Gioachinno Rossini – overture of  “Barber of sevilla” 
• Gioachinno Rossini aria “una voccepoco fa” from

“Barber of sevilla” opera, soprano Madalina stan
• Edward Elgar “salut d’amour”
• Leo Delibes Aria “la fille de cadiz” bolero for soprano

and orchestra - soloist Madalina stan
• Ludwig van Beethoven 5th symphony – part I , allegro con

brio
• Iosif Ivanovici “danube waves” waltz

On Festive dinner
on the third eveneing, a festive dinner for the conference
participants was organized at the Mogosoaia Palace, near
Bucharest. romanian traditional cuisine, selected wines

and quality sound back-

grounds came to complement culinary delights in a space
filled with history. the Mogosoaia Palace, is about 15 km
from Bucharest, and for nearly 120 years belonged to the
Brancoveanu family. It was built between 1698-1702 by
constantin Brâncoveanu. 

TECHNICAL VISITS

during the last day, four technical visists were available:
• COMOTI & INCAS
the romanian research and development Institute for
Gas turbines coMotI is the only unit in romania specia-
lized in development and integration of scientific research,
constructive and technological design, manufacturing,
experimentation, testing, technological transfer and inno-
vation in the field of aviation turbine engines, gas turbine
industrial machines and high speed blade machines.

continuous growth of quality allowed involvement in pre-
sent days with scientific research, design, testing and small
production in main research fields: aviation turbine
engines, energy efficiency, including new types of turbo
engines fuel, co-generation, unconventional forms of
energy, improvement of energetic efficiency for natural gas
compression systems, etc. and environment protection,
noise reduction in aircraft and industrial turbo engines,
wasted waters treatment units, air ventilation systems for
the biological stage of wasted water cleaning.
the national Institute for aerospace research "elie
carafoli" Incas is the leading research establishment in
aerospace sciences in romania, with more than 60 years
tradition in aerospace engineering, flow physics and
applied aerodynamics, using stateof-the-art technologies
and unique infrastructure of national strategic importance.
Incas has been involved in all major national aeronautical
projects for civil and military areas, and currently is acting
as a major player in eu policy for r&d development under
flightPath 2050 vision and future horizon 2020 program.

• ROMAERO SA
formerly enterprise for the repair of aeronautical Material
is a romanian aircraft repair facility with some production
capability for outside designs. headquartered in
Bucharest, it was founded by royal decree in 1920 as
asaM, and rebranded as IrMa after 1944. In 1978, the
company changed its name to IavB - Întreprinderea de
avioaneBucurești (Bucharest enterprise aircraft), rebran-
ded as romaero s.a., in 1991. Is an aerospace company

that integrates two major activities: aerostructure manufac-
turing and maintenance and repair for civil and military
transport aircraft.

• MAGURELE – the research and development town
Măgurele is a town situated in the southwestern part of
Ilfov county, romania. Its population is 9,200. four villages
are administered by the town: alunișu, dumitrana, Pruni
and Vârteju. authorities want to transform the rural area
with Magurele into a socio-economic centre that will create
development and innovation based on the silicon Valley
model. will become in a few years the laser Valley – land
of light, the main romanian innovation centre and a smart
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city that will centralize fundamental research, but also draw
together start-ups from cutting edge technology. 
the town hosts the “the Institute for lasers”, where the
most powerful laser in the world is to be built – a system
with two arms of 10 petawatts, equivalent to 10% of the
sun’s power each. In addition, the platform includes a
high-intensity gamma system, the two components allo-
wing experiments that could not be conducted until now.
Iar Brasov and trip to Peles castle
Iar (romanian aeronautic Industry) Brasov is a romanian
aerospace manufacturer founded in 1925. Based in
Ghimbav, near Brașov, the company employs around
1,200 specialists including more than 170 engineers. It car-
ries out upgrades, revisions, and overhauls on helicopters
and light aircraft.
finally, the organizers wish to thank their parnters and
sponsors of the conference.

PARTNERS

SPONSORS
several pictures taken during the conference are presented
in the following

25 YEARS OF CEAS
By Christophe Hermans, CEAS president

ladies and Gentlemen, dear past presidents & ceas
trustee Board members,
I would like to ask the ceas past presidents, present here
today, to join me:

2008 Georges Bridel (SWFW)
2009-2010 Joachim Szodruch (DGLR)
2011-2012 Pierre Bescond (3AF)
2014-2016 Fred Abbink (NVvL), being specifically

instrumental in having the CEAS 
history described and preserved.

In 1986, the deutsche Gesellschaft für luft- und raumfahrt
(dGlr), the royal aeronautical society (raes) and the
association aéronautique et astronautique de france (3af)
began a series of regular meetings to review and discuss
european co-operation issues. this led to a more formal
organization when, 25 years ago at the 1992 farnborough
air show, the three organizations, along with associazione
Italiana di aeronautica e astronautica (aIdaa), launched
ceas. ceas was formally instituted one year later at the
Paris air show.

“ In 1995, aIae (spain) and nVvl (the netherlands) came on
board, followed by ftf (sweden) and sVfw (switzerland)
in 1996. these eight bodies formed the core of the original
confederation of european aerospace societies (ceas).
since then ceas has changed its legal status into a coun-
cil, now with 13 national aeronautical societies represen-
ting roughly 35,000 individual aeronautical professionals all
over europe.

to celebrate our 25th anniversary, we decided last year to
publish a booklet about our history and asked Prof. Keith
hayward to author the publication.
as current president I’m proud to officially hand over a
copy of the book to you as past presidents as token of
appreciation for your efforts towards ceas. as you have
noticed, you all have found a copy of this book in your
conference bag as a small present of ceas.
thank you for your attention! ”
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ladies and Gentlemen, dear eric,

the ceas award has been created in order to recognize
persons who have made outstanding contributions of
european recognition, to the advancement of aerospace in
europe.

the award takes the form of a gold medal and a scroll and
is presented annually by the President of ceas. 

the Board of trustees of the council of the european
aerospace societies, during its meeting in st. Petersburg
on June 9, 2016, has elected eric dautriat as the recipient
of the ceas award 2017.

the statement of Justification for the nomination for the
ceas award 2017 reads as follows:
eric dautriat has contributed in an exemplary, outstanding
way to the french space community and to the of
european aeronautics  technology development and
demonstration, more specifically for the progress in envi-
ronmental sustainability and competitiveness of the
european aeronautical industry.

since 1998, the award has been presented 18 times and
we are proud we can add eric dautriat as this year’s lau-
reate to this list of distinguished european personalities in
aeronautics. 

after a successful career in space launchers with snecma
and esa, eric dautriat became in 2009 the executive
director for the eu Joint undertaking clean sky and clean
sky 2. In this last function he managed the multi Billion
euro public private partnership programs between the
european commission and the european aeronautics
industry, sMes, research establishments and universities.

eric just recently retired. he now is still active as an aero-
space consultant, writer, traveler and interestingly olive
grower!

so please join me in welcoming eric dautriat! 

“

”

CURRICULUM VITAE OF ERIC DAUTRIAT
Eric Dautriat was born in Bar-le-duc, france, 1955
1977 Graduated as engineer from ecole centrale de
lyon.
• 1978-1984 Mechanical engineer - advanced

Projects - snecma, Melun Villaroche, france.
• 1985-1988 french space agency (cnes) – french

delegate to the ariane Programme Board and the
scientific Programme Board at esa. 

• 1988-2003 french space agency (cnes) –
launchers directorate – successively: deputy
Manager ariane 4 complementary Programmes,
Manager advanced Programmes, Project Manager
ariane 5 solid rocket Boosters, and then director of
launchers.
1997-2003 In charge of ariane 5 developments by
delegation of esa and in charge of national r&t
activities.

• 2003-2008 Vice President Quality at snecma
(safran Group)

• 2007-2009 Vice President Quality of safran Group
• 2009-2016 executive director of clean sky Joint

undertaking (csJu), european commission,
Brussels.

after seven years at the helm, eric dautriat has been a
part of csJu from his inception and has overseen the
completion of several innovative technology demons -
trators within the strategic research partnership
 between the european commission and the aeronau-
tical industry. 

eric dautriat is chevalier de la légion d’honneur.

LAUDATIO FOR CEAS AWARD 2017 
TO ERIC DAUTRIAT
By Christophe Hermans, CEAS president
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aeronautics is a vital sector of our society and economy
and must be considered as a wide ecosystem composed
of industrial actors (manufacturers for civil and military
markets), airport platforms and airlines. It is also of impor-
tance for the sovereignty and strategic interests of the
european union and its Member states. It is a sector which
meets society’s needs by:

• ensuring appropriate and sustainable mobility for pas-
sengers and freight;

• generating wealth and economic growth (total turnover
equates to more than €160bn) supporting and stimula-
ting the role of sMes, start-ups and entrepreneurship in
the eu;

• contributing significantly to the balance of trade and
european competitiveness (€46bn extra-eu exports,
accounting for a third of the world market);

• providing highly skilled jobs (half a million highly qualified
jobs) and stimulating innovation;

• fostering europe’s knowledge economy through subs-
tantial r&d investment (ca. 12% of turnover);

• contributing in many different ways to global safety and
security.

• supporting the most sustainable, the most economical
and least energy consuming technology.

A STRATEGIC PROPOSAL BEYOND 2020
FOR EUROPEAN AERONAUTICS
By Sky and Space Intergroup of the European Parliament (SSI)

In addition to the above, as part of the overall aviation sec-
tor, the aeronautics sector contributes to 15 out of 17 un
sustainable development Goals, to some in small ways
and to others with much more significant influence [ataG
2017 report].

The strength of today’s aeronautical industry results from
the combination of a highly qualified workforce, robust
strategies and continuous efforts on quality, safety, envi-
ronment standards, and more widely on innovation. as an
illustration, each new generation of aircraft is usually 15-
20% more efficient than the previous generation of aircraft
it replaces. In this respect, eu financial support has been
critical to success. clean sky 2, sesar 2020 and trans-
port collaborative programmes have achieved impressive
results in terms of cleaner technologies for civil aviation:
– more efficient engines and bio-fuels;
– more efficient aircraft (i.e. airframes, components, wings,

etc.);
– improved air traffic Management technologies and pro-

cedures;
– greener taxiing technologies and improved airport opera-

tions;
– more environmentally friendly materials as well as
– longer term research on break-through technologies

including electrically powered aircraft.

however, there is no time for complacency. the interna-
tional competition is becoming increasingly fierce from
established traditional rivals such as the us and from
strong new challengers, notably Brazil, canada, china,
India and russia. the industry is also exposed to exces-
sive and hidden state subsidies in other parts of the world
as well as to technical demands aimed at reducing emis-
sions, despite a considerable increase in passenger num-
bers and a duplication of passenger planes until 2035.
furthermore, complex new requirements in the field of
security (e.g. countering terrorist threats, cybersecurity)
and changes resulting from digitalisation and innovation
(e.g. drones, autonomous flights) are part of these enor-
mous challenges.

Five High Level lines of action are proposed to enable
Europe to succeed:
1. develop an eu industrial strategy for the european

aeronautical industry to ensure its competitiveness and
continued leadership in the global civil aviation market.
ensure this competitiveness meets the optimal stan-
dards of transparency to support fair competition.
Implement in this context also a sMe-oriented strategy
with economic diplomacy tools in order to foster the
internationalization of european companies.
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2. ensure europe remains a leader in terms of sustainable,
safe and more environmental-friendly aviation.

3. ensure europe also stays in a leading position in deve-
lopments relating to energy transition for civil aviation.

4. ensure that europe becomes a leader on cybersecurity,
digitalization and emerging technologies.

5. Increase eu funding for civil aviation research and inno-
vation and increase eu support against marketdistorting
measures of third countries.

these five high-level lines of action can be broken down in
12 concrete action points where the european Institutions
can make the difference:

1. Increase EU civil aviation research/innovation funding
to adequately support the european industry in reaching
the ambitious acare flightpath 2050 goals and main-
taining the grant-based funding system in fP9.
as part of that effort, funding for sesar and cleansky
in the next Mff should be doubled to 5 bln €.

2. support and increase the funding of sMes and start-ups
to continue creating jobs and adding value to eu inter-
nal market.

3. support europe’s continued leadership in sustainable
and more environmental-friendly aviation, which is
highly dependent on continued funding for civil aviation
research programmes through: 
a. launching Clean Sky 3, which should encompass the

full scope of aeronautic research from upstream to
full scale demonstrators involving the whole indus-
trial ecosystem (from large companies to sMes,
academia and research organisations), in order to
further develop cleaner technologies and safeguard
eu industrial competitiveness.

b. launching SESAR 3 which should continue to
encompass the full scope of atM research, as the
technological pillar of the single european sky
Initiative.

c. Accelerate the deployment of SESAR solutions buil-
ding on the existing work of the sesar deployment
manager. an appropriate budget should be dedica-
ted to sesar deployment as part of the successor
programme to the connecting europe facility (cef)
in the next Mid financial framework (Mff). Public
funding should mainly be used to give bigger incen-
tives to customers that are deploying new techno-
logy early.

4. Digitalization (including digital aviation structure to
accommodate new automated flying platforms), auto-
mation and electrification should be key priorities of the
next european research and Innovation policy agenda.

european technology has always been an important
contributor to the very high safety levels achieved by the
worldwide civil aviation community (3.8 accidents per
million departures for scheduled commercial flights
above 5.7 tonnes). safety should never be taken for
granted however and work should therefore continue to
develop new technology which can enhance safety even
further.

5. develop education & training programmes which
should include civil aviation cybersecurity, automation
and digitization skills as an EU-wide strategy.

6. support ambitious eu research, deployment and regu-
lation for drones (from small to large certified drones)
and urban air mobility into a safe and effective intercon-
nected transport system.

7. Initiate a high level sectoral group bringing together the
eu institutions and the industry and task a single
commissioner to ensure a coherent and efficient
aeronautics industrial strategy.

8. Build an “Aerospace Watchtower” at commission level,
i.e. monitoring non-tariff barriers in key aerospace
regions and assessing the relative competitiveness of
the eu aeronautics industry.

9. “Promote European safety regulations, certification
standards and policies” on the international stage as a
core official mission of EASA’s new mandate (mirroring
the us faa) and where beneficial, allow easa to set up
more offices in third countries; calls further for a swift
adoption of the EASA mandate.

10. Strengthen the voice of the EU in international
bodies, such as ICAO to ensure that international stan-
dards and policies take into account the european civil
aviation concerns in trade agreements by appointing
an aerospace representative in the advisory Group on
trade agreements to be created by trade commis -
sioner Malmström.

11. Encourage the insertion of aeronautics as key sector for
EU economic diplomacy as in the trade policy of the eu
led by eeas and concerned directorate generals.

12. Ensure a high level for the rights of workers in the
aeronautics industry as in the area of social security, a
financially secure income base and regular advanced
training especially in the area of digitalization; further
respect of the rights of passengers.
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Istres, October 3, 2017 - safran has celebrated today the
success of the first ground tests of the open rotor
demonstrator engine in Istres, southern france. the cere-
mony marking this milestone was attended by clara de la
torre, transport director in the european commission’s
directorate-General for research and Innovation,
stéphane Bouillon, Prefect of the Provence-alps-côte
d’azur region, françois Bernardini, Mayor of Istres,
Philippe Maurizot, regional councilor, ross McInnes,
chairman of the Board of directors of safran and Philippe
Petitcolin, chief executive officer of safran.
The Open Rotor demonstrator, developed through
europe’s vast clean sky* research program, is a strategic
focus in safran’s research & technology efforts, and a key
part of safran's plans to develop a propulsion system mee-
ting aircraft manufacturers' future needs towards
2030.  safran and its partners in the clean sky program
have received 65 million euros in funding from the
european commission for this project, over a period of
eight years. 

as its name indicates, the open rotor features a break-
through architecture, with two counter-rotating, unshrou-
ded fans, allowing it to reduce fuel consumption and
co2 emissions by 30% compared with current cfM56**
engines. launched in 2008 and led by safran, the demons-
tration program has already reached several major miles-
tones, including wind-tunnel tests at french aerospace
research agency onera, leading to the assembly of a
demonstrator in 2015, and the start of ground tests on the
open-air test rig in Istres in May 2017.

“the open rotor is a major focus of safran's research,”
said Philippe Petitcolin, ceo of safran. “with the leaP**
engine we proved our ability to develop and integrate new
technologies. our aim now is to push our innovation stra-
tegy even further so we can deliver the best solutions to
the market in timely fashion. we are currently studying
several paths, both different and complementary, to deve-

lop, along with our partners in clean sky, the technology
building blocks for propulsion systems that will signifi-
cantly improve performance on tomorrow’s airplanes.”
“after ten years of development efforts, we are very proud
to see the open rotor demonstrator perform its first
ground tests with success,” said clara de la torre from the
european commission. “the open rotor marks a major
step forward in the aviation sector, since it meets two key
challenges, namely to reduce fuel consumption and
improve environmental performance.”

Safran is exploring other propulsion solutions as well, in
particular the UHBR (Ultra High Bypass Ratio), a shrouded
turbofan engine with a very high bypass ratio, which would
reduce fuel consumption by 5 to 10%. the uhBr would be
a credible solution for aircraft-makers towards 2025,
because it could be easily integrated on current aircraft. at
the same time, safran is also studying distributed, electric
and hybrid propulsion systems.

at the Istres site in southern france, Safran now has a new
test stand covering some 80,000 square meters
(864,000 sq ft), the only one of its kind in Europe. this
new test rig will be used to test the new-generation leaP
turbofan and future upgrades, the open rotor and uhBr
technology demonstrators, and engines with complex
architectures and/or of large size. completed in 2016, this
new test rig reflects the dynamic regional involvement in
the Istres test center, with strong support from public
authorities, as well as partnerships with local companies
and universities. at the same time, this key project has led
to the creation of 45 new jobs at safran.

SAFRAN CELEBRATES SUCCESSFUL START OF
OPEN ROTOR DEMONSTRATOR TESTS ON NEW
OPEN-AIR TEST RIG IN ISTRES (FRANCE)

© eric drouin

© eric drouin/
safran



16 •  ceas Quarterly Bulletin - 4th quarter 2017

AERONAUTICS TECHNOLOGY

8 November 2017, Tallinn – European aviation leaders
gathered today to show their support for the digital trans-
formation of their industry, and SESAR as the vehicle
through which to achieve this ambitious goal. Initial ana-
lysis suggests that with a digitalised infrastructure, the
industry could directly unlock around EUR 10 billion per
annum from 2035. The meeting follows a declaration by
industry underlining the urgent need to act now in order
to enable more connected aviation and with that seam-
less travel and transport for all. An in-depth stakeholder-
wide consultation will now begin on the modernisation of
Europe’s aviation infrastructure and air traffic manage-
ment (ATM) system. The results of this consultation will be
published in the fourth edition of the European ATM
Master Plan, due for publication in 2018.

the world of aviation is changing, starting with the aircraft
itself. In the not-so-distant future, air vehicles are set to
become more autonomous, more connected, more intelli-
gent. the services relating to the transport of passengers
or goods are evolving too. tomorrow’s passengers will not
make choices primarily on their mobility needs: they
expect to get from a to B, door to door seamlessly, safely
and efficiently. 

the next 10 years will be a critical period to pave the way
for the digital transformation of aviation. aviation’s infra-
structure and atM will play an essential role in this pro-
cess, as it will have to adapt in order to cater for the growth
in traffic and diversity of air vehicles in the sky. Initial ana-
lysis suggests that with a digitalised infrastructure, the
industry could directly unlock around EUR 10 billion per
annum by 2035, which could be tripled by 2050. a digi-
tal infrastructure would make a significant contribution to
european citizens’ well-being, while strengthening security
and fostering positive spill-over effects, such as saving
time for travelers or reducing co2 emissions. 

recognising the potential opportunities, european industry
leaders representing manufacturers, solutions providers,
airspace users, airports and air navigation service provi-
ders, published a signed declaration, stating : “to help
enable this we will co-invest in the future of atM research
and development, through the successor of sesar 2020,
to collectively deliver a single, safe and secure digital
european sky, that will allow europe to maintain global lea-
dership in this digital future”. 
an important means to ensuring that digitalisation is map-
ped out, developed and effectively deployed will be
through the european atM Master Plan, the european
roadmap for atM modernisation. the 2015 edition flagged
this digital shift, referencing the aspirations of the eu
aviation strategy and flightpath 2050. the 2018 edition
will bring together aviation stakeholders for a 12-month
consultation to further investigate the potential of techno-
logical advances and identify the key development and
deployment activities needed to bring europe’s aviation
infrastructure into the digital age. 
“It is clear that a digitalised, modern, harmonised and effi-
cient atM system, with a global outreach, is instrumental
for the success of the eu aviation strategy. sesar has a
decisive role to play as the technological pillar of the single
european sky, it is naturally also its digital pillar. sesar will
therefore play a major part in identifying, developing and
deploying the elements of the new digital atM system,”
said Henrik  Hololei, Director General of the European
Commission Directorate-General for Mobility and
Transport (DG MOVE), and Chair of the SESAR Joint
Undertaking Administrative Board.

“we are delighted to have the support of the aviation stake-
holder community at this critical point in our modernisation
plans,” said Florian Guillermet, Executive Director of the
SESAR JU. “through the european atM Master Plan, we
plan to further investigate the potential that digital techno-

EUROPEAN AVIATION STAKEHOLDERS COMMIT
TO SESAR AND THE DIGITAL AGENDA
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logies hold for our sector, identifying the priorities where we
should focus our innovation efforts for the years to come.”

NOTES

About SESAR
as the technological pillar of the single european sky ini-
tiative, sesar aims to modernise and harmonise air traffic
management in europe. the sesar Joint undertaking
(sesar Ju) was established in 2007 as a public-private
partnership to support this endeavour. It does so by poo-
ling the knowledge and resources of the entire atM com-
munity in order to define, research, develop and validate
innovative technological and operational solutions. the
sesar Ju is also responsible for the execution of the
european atM Master Plan which defines the eu priorities
for r&d and implementation. founded by the european
union and eurocontrol, the sesar Ju has 19 members,
who together with their partners and affiliate associations
represent over 100 companies working in europe and
beyond. the sesar Ju also works closely with staff asso-
ciations, regulators, airport operators and the scientific
community.

About digitalising Europe’s aviation infrastructure
the world of aviation is changing. the underlying aviation
infrastructure and its future operations capabilities, collec-
tively known as the air traffic management system, will
evolve just like the rest of the air transport and aviation
value chain. of course, this will be driven by demand, but
as well by technology becoming available e.g. internet of

things, big data, artificial intelligence and quantum compu-
ting. the transformation to this new era in flying presents
many opportunities but also challenges for the european
aviation industry. 

About the stakeholder declaration
the declaration was signed by airlines for europe (a4e),
airports council International (acI) europe, aerospace and
defence Industries association of europe (asd), civil air
navigation services providers organisation (canso),
european Business aviation association (eBaa), european
helicopter association (eha), european regions airline
association (era), International air transport association
(Iata).

About the European ATM Master Plan
set within the framework of the single european sky (ses),
the Master Plan is the main european planning tool for
defining atM modernisation priorities and ensuring the
sesar solutions become a reality. Both pragmatic and
ambitious in its design, the Plan provides a high-level view
of what is needed in order to deliver a high-performing
aviation system for europe, and also sets the framework
for the related development and deployment activities,
ensuring that all phases of the sesar lifecycle remain
connected.

For further information, please contact:
Triona Keaveney, Senior Communications 
and Media Relations Officer 
Email: triona.keaveney@sesarju.eu /press@sesarju.eu 
M +32 473 85 05 10



18 •  ceas Quarterly Bulletin - 4th quarter 2017

SPACE

INTRODUCTION
electric Propulsion (eP) for satellites uses electric power to
accelerate the necessary propellant to exhaust velocities
higher than could possibly be achieved with chemical
 systems, which operate with the energy stored in their rea-
gents. as a result, less propellant mass is necessary to
perform the required change in velocity, and therefore the
overall system is many times more mass efficient.
although the idea for eP was already conceived at the
beginning of the 20th century by Konstantin e. tsiolkovsky
and robert h. Goddard, it would take until the 1960s to
see first conceptual systems to be tested in space by the
ussr and the usa. concurrently starting r&d activities in
industry and academia in now esa member states has
been creating profound fundamental knowledge and
improved technologies to enable europe to build electric
propulsion systems. the technological and political chal-
lenges delayed a first european demonstration mission,
however, until 1992. on board of esa’s european
retrievable carrier eureca, the radio-frequency Ion
thruster assembly (rIta) built by MBB (today:
arianeGroup) was tested successfully for 240 hours of
operation (see figure 1). since then, esa has continued to
plan and support missions and r&d activities within
europe to prepare industry and academia for the chal-
lenges of current and future space needs.

TASK OF ESA
requirements on space propulsion systems vary drasti-
cally with the type of mission application, and as such a
universal propulsive solution does not exist. therefore, a
variety of eP system concepts has emerged over the years,
and new developments are pursued to meet the needs of
future missions. Most notably, electrothermal thrusters like
arcjets and resistojets as well as electrostatic thrusters like
hall effect thrusters and ion engines had been developed
and applied extensively for commercial and scientific mis-
sions alike. electromagnetic thruster concepts like magne-
toplasmadynamic (MPd) thrusters and pulsed plasma
thrusters (PPt) were tested on selected technology
demonstration missions but show potential for future mis-
sion considerations regarding high-power exploration (for
MPd) and low-power small satellites and aocs (for PPt).
consequently, the european space agency is supporting
and pushing the application of a variety of eP technologies
on current and future european satellites for the various
applications including telecommunications, navigation,
deep space science & exploration, earth observation,
space transportation, and nanosatellites. 

TELECOMMUNICATIONS
the commercial telecommunications satellites market is
nowadays the most important market for eP. since the
1980s, eP has been used for station keeping of telecom

ELECTRIC PROPULSION
By Tony Schönherr, Electric Propulsion Section, ESA-ESTEC and José Gonzalez del Amo, Head of Electric
Propulsion Section, ESA-ESTEC Directorate of Technology, Engineering and Quality 

figure 1: Photo of the eureca
spacecraft during retrieval (image
credit: nasa)



• ceas Quarterly Bulletin - 4th quarter 2017 • 19

SPACE

satellites (usa, ussr/russia) and in 2004, Intelsat 10-02
became the first european developed telecom satellite
using eP for station keeping. the market has rapidly evol-
ved in recent years, and it is continuing to evolve, based on
a range of developments in launch services, platform tech-
nologies and operator requirements. In July 2013,
alphasat (Inmarsat-4a) became the first european develo-
ped telecom satellite using four PPs®1350-G thrusters
built by safran-snecma for station keeping.
the use of electric propulsion technologies in the telecom-
munication space market is today a key issue to improve
the position of the european space sector. european
industry was relatively conservative in their adoption of eP
technology compared to the us suppliers, but nowadays a
strong push is given by the european space agency in this
sector with spacecraft such as alphasat, small Geo,
electra and neosat that will pave the way for the use of this
technology, putting european industries in an advanced
position to compete for new telecom spacecraft.

recent developments in platform technologies have been
aimed at increasing the available payload fraction and
accommodating larger, more powerful payloads. the recent
trend in Geo telecom satellites has resulted in a considera-
ble increase of electrical power to satisfy the payload
needs, an increase in platform size to accommodate larger
payload, and longer mission duration up to 15 years.
Both airbus ds and tas are extending the capabilities of
their existing eurostar and spaceBus platforms to offer
orbit raising with eP. Both suppliers are also developing
their new all-electric platforms in the frame of the neosat
program (eurostar neo and spaceBus neo, artes 14) –
a trend that was successfully implemented in space with
Boeing’s first all-electric 702sP satellites launched in 2015,
and that was successfully continued with airbus-built
eutelsat 172B in 2017 (see figure 2)1. ohB’s smallGeo
platform has been designed to use eP thusters for all orbi-
tal manoeuvres, and the company is developing its own all-
electric platform (electra, artes 33) which will make use
of eP for orbit raising and station keeping.

In view of the increasing power availability of the new Geo
platforms and to respond to the needs of higher total
impulse and higher thrust, european suppliers of eP thrus-
ters have already initiated development programmes with
support by the agency to qualify high-power versions of
existing thrusters. the 5  kw QinetiQ t6 Ion engine is
undergoing qualification for the Bepicolombo mission, and
the safran-snecma PPs®5000 is undergoing qualifica-
tion for the neosat and electra platforms. the sitael ht-
5k hall effect thruster is also under development for poten-
tial use on such satellites. alternatively, high-power clus-
ters of 1.5 kw thales heMPt thrusters (in their final step of
qualification) and 1.5 kw PPs®1350 thrusters (qualified)
could be used.

the use of xenon resistojets and xenon arcjets are also
considered on telecom platforms for detumbling or safe
mode operations; this will simplify the eP-based space-
craft architecture because they will make use of the availa-
ble xenon from the eP system and therefore avoid the
introduction of additional propellant tanks and regulator
systems.
new constellations proposed by, e.g., space X with 4000
spacecraft or oneweb with 700 spacecraft consider elec-
tric propulsion for orbit manoeuvres, station keeping, and
disposal. Versatile eP systems will be required and the cost
of the system will need to be one order of magnitude lower
than current prices. conduct of testing, material selection,
design factors, etc., will be key points to achieve such
savings. small constellations such as IceYe are going to
use the fotec field emission thrusters (feeP) IfM nano to
keep the constellation in orbit and de-orbit all the satellites
when the life is finished

NAVIGATION
the Galileo second Generation (G2G) programme is targe-
ting the possibility to increase the Galileo payload capabi-

figure 2: Photo of eutelsat 172B telecom satellite before
launch. two of the equipped hall effect thrusters are visible
below the solar panels (image credit: airbus defence &
space)

1. http://www.airbus.com/newsroom/press-releases/en/2017/10/EUTELSAT-172B-satellite.html
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lity without impacting the launch costs. today, there are no
margins in the Galileo platform to allow for such an
increase due to mass and power limitations established by
the adopted launch strategy. 
several esa studies concluded that the increase in pay-
load capability could be achieved only by using electric
propulsion to transfer the satellite to operational orbit and
by changing the launch injection policy. the studies have
considered the use of several eP subsystems from diffe-
rent european suppliers. In particular three eP technolo-
gies were assessed: Gridded Ion engines, hall effect
thrusters, and high efficient Multistage Plasma thruster
(heMPt). esa is currently funding the european industry to
adapt these engines to the Galileo evolution, but the selec-
tion of the eP system to be used will be ultimately conduc-
ted by the selected satellite manufacturer.

DEEP SPACE SCIENCE & EXPLORATION
Interplanetary missions such as deep space 1 (nasa),
hayabusa (JaXa) and sMart-1 (esa) have paved the road
for the common use of eP systems for science and
exploration missions. launched in 2003, sMart-1 required
only 82 kg of xenon to propel a 350 kg spacecraft to the
Moon from Gto using a PPs®1350 hall effect thruster by
safran-snecma. Interplanetary missions to Mercury,
Mars, asteroids, etc., require high-power eP systems as pri-
mary propulsion systems. the esa cornerstone mission to
the planet Mercury, Bepicolombo (see figure 3), will be pro-
pelled by a cluster of high-power (2.5-4.5 kw range) gridded
ion engines made by QinetiQ to cover the high change in
velocity required to get to the planet. funded by the
european commission, the hiPer project aimed at concep-
tual feasibility evaluation of higher-power eP systems inclu-
ding hall effect thrusters, gridded ion engines, and magne-
toplasmadynamic thrusters in the order of 20 kw and
beyond. some of those prototype development activities are
continued with esa support to provide heavy-duty main
propulsion systems for future robotic and human exploration
missions, e.g., the proposed deep space Gateway. 
strict pointing requirements for missions such as laser
Interferometer space antennas (lIsa) as well as other low-
disturbance requirements such as imaging applications
require propulsion systems to operate in the micro-newton
region. drag-free and formation-flying missions also
require very low but accurate thrust. only propulsion sys-
tems that can deliver both a high specific impulse and

ultraprecision controllability are capable to fulfilling the
stringent requirements on these types of missions. In many
cases eP is enabling for missions such as lIsa. these mis-
sions may use mini-ion engines, field emission microthrus-
ters, or micro colloids systems. 

EARTH OBSERVATION
earth observation also greatly benefits from the use of eP
technology as was demonstrated successfully with esa’s
Gravity field and steady-state ocean circulation explorer
(Goce) in 2009-2013. the main aim of the Goce mission
was to provide unique models of the earth’s gravity field
and its geoid to high spatial resolution and accuracy. the
Goce satellite (see figure 4) was a low-earth orbiting spa-
cecraft (at 275 km of altitude) with a small cross section of
approximately 1 m2, and totally symmetrical to minimise
the influence of external forces. the actuators for orbit
maintenance were a pair of QinetiQ t5 ion engines. their
primary function was to provide variable thrust for com-
pensation of the drag force in flight direction throughout
the satellite’s measurement phases. In addition, the ion
engines supported instrument calibration and satellite
maintenance phases by providing sufficient thrust for orbit
raising manoeuvres and atmospheric drag compensation.
the Ion Propulsion assembly (IPa) was operated almost
continuously for the mission duration. consequently, a firing
time in excess of 30,000 hours was demonstrated on the
primary ion thruster. the success of the ion engine on the
Goce spacecraft has demonstrated the potential of this
technology for fine control of satellites flying in leo. a new
post Goce mission is being designed at esa – the next
Generation Gravity Mission (nGGM) for monitoring the
variations of the earth gravity. this mission is composed of
two small satellites flying in formation in a very low earth
orbit and is considering small-scale eP developments for
compensation of the very small cross track drag forces.
one of the major limiting factors to extend mission dura-
tions in leo and to lower the operational altitude is the
mass of propellant required to perform drag compensation.
the possibility to use the external residual atmosphere as
propellant for a conventional electric propulsion system is
being explored by esa since 2007, and several studies had
been supported to evaluate performance and system des-
igns for this endeavour. a recent test in early 2017 at
sItael demonstrated successfully the so-called raM-eP
concept for the first time in europe including a flow gene-
rator to simulate the leo atmosphere. this is a milestone

figure 3: Illustration of the Bepicolombo
spacecraft (image credit: esa)
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that opens the door not only for future low altitude earth
observation spacecraft, but enables new types of explora-
tion and in-orbit servicing missions. In particular, this
atmosphere-breathing technology could enable in huge
dimensions the realization of the reusability concept and
therefore allows for missions with reduced space debris.

SPACE TRANSPORTATION
Based on growing maturation of electric Propulsion sys-
tems and increasing capabilities of such propulsion
devices, possible applications to space transportation
vehicles have gradually been studied with a more and more
detailed level of analysis. several esa studies have already
been conducted to increase the performance of launchers
by adding an electric kick stage to a conventional chemi-
cal architecture. for instance, this is the case for the Vega
launcher with an electric kick stage composed of a cluster
of 5 kw hall effect thrusters. 
further, space tugs are currently under discussion at all
three european large system Integrators. electric propul-
sion is considered as one of the key technologies for
space tugs due to the relatively low propellant consump-
tion compared to chemical propulsion. a clear need has
been identified for the development of high-power (15-20
kw), long-lifetime eP thrusters in the framework of future
space tugs.

MINIATURIZED SATELLITES
numerous eP micro-propulsion systems are currently in
development and qualification in europe for cubesats and
small satellites. when available and flight qualified, these
propulsion systems will enable the smallsats to manoeuvre
for the first time and, thus, significantly increase their mis-
sion utility and flexibility. solutions like PPt and feeP as
well as colloidal thrusters have been and are studied with
support of esa and the eu to realize system concepts sui-
table for the few-watts regime commonly found in microsa-
tellites. first applications on commercial constellation
satellites are foreseen in the near future.

figure 4: Illustration of the Goce spacecraft 
(image credit: esa)

ESA PARABOLIC FLIGHTS
By Neil Melville, ESA-ESTEC Parabolic Flights and Drop Tower Coordinator, Directorate of Human Spaceflight &
Robotic Exploration

The European Space Agency has a mandate for scientific

research in weightless conditions, known as ‘microgravity

science’, via the optional SciSpacE programme, whose pre-

decessors have been running since 1982.  In order to cater

to the wide variety of scientific endeavours pursued by the

European community, ESA provides and coordinates access

to a range of different microgravity platforms.  Each of these

individual platforms presents a specific set of advantages

and boundary conditions in terms of purity of microgravity,

duration of microgravity, frequency, payload capacity, acces-

sibility and cost.

In the case of parabolic flights, accessibility is the unique

factor, being the only platform allowing scientists direct,

hands-on access to their experiments during microgravity

itself.  Although telepresence technology has advanced a

great deal, we repeatedly find that there is simply no substi-

tute for direct human control. This principle also underpins

the considerable achievements of our research on the

International Space Station, however astronauts can only be

trained to a certain depth of knowledge and understanding

on such a wide suite of experiments.  Compare this to the

parabolic flights, where the scientists can interact directly

with their experiments and bring their own knowledge and

experience to bear.

ESA Parabolic Flight Campaigns have been organised
since 1984, providing over 800 experiments with over
6000 parabolas in total, equivalent to around 23 orbits of
the Iss.  esa Parabolic flights are provided by
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novespace, a subsidiary of cnes, based in Bordeaux,
france.  novespace has by far the largest experience of
parabolic flights in europe, having been operating various
parabolic aircraft, since 1989.  since May 2015 novespace
are using a modified airbus a310 ‘Zero-G’, which has
already flown over 2400 parabolas.   [see figure 1]  

Typically ESA conducts two campaigns per year in the
Novespace facilities at Bordeaux Merignac airport, each
consisting of a preparation week and a flight week.
the preparation week includes experiment delivery, inco-
ming inspections, safety verifications, loading onto the
airbus a310 Zero-G, integrated testing, and any calibration
or baseline measurements that might be necessary.
the flight week consists of final preparations and a safety
briefing, followed by three flight days and one backup day.

novespace performs parabolic flights with the airbus a310
Zero-G using three pilots simultaneously, one controlling
each principle axis.  each parabola is preceded by a “pull
up” manoeuvre at maximum airspeed, subjecting the
experiments and passengers to approximately 20 seconds
of 1.8g, until the plane is 50° nose-up.  at this point of
‘injection’, the pilots coordinate to reduce the sum of aero-
dynamic forces on the plane to as close to zero as possi-
ble: i.e. by flying a zero-lift angle-of-attack, and cancelling
air drag with thrust.  each parabola then provides approxi-
mately 20 seconds of microgravity, with disturbances typi-
cally below 0.02g.  once the plane is 42° nose-down, a
“pull out” manoeuvre is executed, again subjecting the
contents to 20 seconds of 1.8g, before returning to steady
flight.  [see figure 2]  

on a typical scientific flight this procedure is repeated 31
times over approximately two hours.
Provided that the timescales of the measurable pheno-
mena under investigation are compatible with these boun-
dary conditions, then a large total microgravity time can be
swiftly accumulated: each flight provides 31 parabolas,
and each campaign three flights, giving a total of approxi-
mately 30 minutes microgravity per campaign.

experiments requiring even larger accumulations of micro-
gravity time, either for statistical significance or to more
fully explore the extent of the phenomenon in question,
may fly on multiple campaigns.  several experiments are
‘frequent flyers’, taking advantage of this arrangement to

accumulate many hours of microgravity
time that would otherwise only be possible
upon orbital platforms at far greater cost.
Paralleling the importance of the scientists
conducting the experiments in microgravity
themselves, it is also a key feature of esa
parabolic flight campaigns that the hard-
ware is designed, provided and maintained
by teams from the scientists’ institutes.
coupled with the campaign format of three
consecutive flight days, this familiarity
affords the possibility for educated adjust-
ment of experiment parameters and proto-
cols in between flights, thereby increasing
scientific return within a campaign.  such a
rate of iteration of flight hardware is several
orders of magnitude faster than with experi-
ments on sounding rockets or orbital plat-
forms.

An example of a typical ESA Parabolic
Flight life-science experiment is
‘”Hypocampus – Effects of Parabolic Flight
on Spatial Cognition and Hippocampal
Plasticity”, led by dr alexander stahn as a
cooperation between university of
Pennsylvania, usa, and center for space

Figure 2 – Gravity profile of a parabola.  credit: novespace

Figure 1 – novespace airbus a310 Zero-G in flight. 
credit: novespace
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Medicine and extreme environments, Berlin, Germany.
they hypothesise that reduced vestibular input during
microgravity affects spatial navigation skills that are asso-
ciated with the hippocampal formation and precuneus.  to
investigate this the experiment employs a unique set of vir-
tual 3d tasks for the test subjects to complete before,
during and after parabolic flights, and will also incorporate
studies of resulting structural and functional adaptations of
the brain. [figure 3]  requiring a large number of human
test subjects and flights for statistical significance, this fun-
damental research into a key relationship between cogni-
tion and gravitational environment would not be feasible on
any other microgravity platform.  this parabolic flight expe-
riment serves as preparation to the Ilsra-2014 experi-
ment which is currently prepared for implementation on-
board Iss.

An example of a typical Physical-Sciences experiment is
“PROGRA2 – PRopriétés Optiques des Grains Astrono miques
et Atmosphériques ”, with the principle investigator J.-B.
renard, lPc2e-cnrs. this experiment is used to characte-
rise the unique light-scattering properties of any given sam-
ple of fine granular or dusty material. [see figure 4]  By tes-
ting a wide variety of possible analogues of interplanetary
dust, proto-stellar dust, and dust from comets and aste-
roids, a database is built up for comparison to real astrono-
mical signals, thereby allowing for positive identification of
actual observed dust morphologies, densities, porosities,
and granular compositions. [see figure 5]  Parabolic flights
are used for this purpose because light scattering measu-
rements can be made within seconds for any kind of parti-
cles, randomly oriented, without discrimination by weight
or composition.  repeated flights with different samples
allows a vast database of reference baseline data to be
compiled for future use. the ProGra2 experiment is
partly the continuation of works in the frame of the IcaPs
program, funded by esa, to study dust aggregation pro-
cesses and the formation of planets in stellar systems.  the
experiment has been participating in esa parabolic flight
campaigns since 1994, and has collected a wealth of data
that could not have been obtained in any other manner.

other key scientific experiments on esa Parabolic flights
cover a wide range of disciplines within our top-level scien-
tific road map topics:
• ultra-precise cold atom sensors, quantum information

and high energy particles;
• soft or complex matter;
• Boiling, evaporation and two-phase heat transfer;
• advanced material processing;
• Biology under non-earth gravity conditions;
• human body under space conditions;
• Psychological and neurosensory adaptations to reduced

gravity;
• cosmic radiations risks for human exploration of the

solar system;

Figure 3 – hypocampus experiment on 66th esa Parabolic
flight campaign.  credit: novespace

Figure 4 – close-up view of ProGra2 experiment hard-
ware for the 58th Parabolic flight campaign. credit: esa/a.
le floc'h

Figure 5 – comparison between ProGra2-Ir measure-
ments (during the 64th Pfc) with the new cameras, and the
theoretical calculations using Mie theory for glass beads
particles of about 100 micro meter (µm) diameter, in the
950-1100 nm spectral range.  credit, cnrs orleans, fr
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application to esa parabolic flights is possible at any
time via the continually open research announcement
on the esa web portal
(http://www.esa.int/our_activities/human_spaceflight/r
esearch/research_announcements). scientific proposals
are subjected to peer review, and successful applications
are notified accordingly and then added to the pool of
experiments awaiting flight.  allocation to specific cam-
paigns is arranged according to scientific priority, and
associated science teams are typically invited approxi-
mately six months in advance. the intervening time is
then spent in technical contact with novespace to pre-
pare the experiment for flight, including detailed risk
assessment and safety review. a record of previously
flown experiments (complete up to august 2017) is com-
piled in the erasmus experiment archive.
(http://eea.spaceflight.esa.int/portal/) 

europe, that europe now has a formidable global satellite
navigation system with remarkable performance.”
Paul Verhoef, esa’s director of navigation, added: “esa is
the design agent, system engineer and procurement agent

Figure 6 – 66th esa Parabolic flight campaign.  credit: novespace

GALILEO LAUNCH BRINGS NAVIGATION
NETWORK CLOSE TO COMPLETION

12 December 2017
europe has four more Galileo navigation satellites in the
sky following their launch on an ariane 5 rocket. after
today’s success, only one more launch remains before the
Galileo constellation is complete and delivering global
coverage.
ariane 5, operated by arianespace under contract to esa,
lifted off from europe’s spaceport in Kourou, french
Guiana at 18:36 GMt (19:36 cet, 15:36 local time), car-
rying Galileo satellites 19–22. the first pair of 715 kg satel-
lites was released almost 3 hours 36 minutes after liftoff,
while the second pair separated 20 minutes later.

they were released into their target 22 922 km-altitude
orbit by the dispenser atop the ariane 5 upper stage. In the
coming days, this quartet will be steered into their final
working orbits. there, they will begin around six months of
tests – performed by the european Global navigation
satellite system agency (Gsa) – to check they are ready to
join the working Galileo constellation.
this mission brings the Galileo system to 22 satellites. Initial
services began almost a year ago, on 15 december 2016.
“today’s launch is another great achievement, taking us
within one step of completing the constellation,” remarked
Jan wörner, esa’s director General.
“It is a great achievement of our industrial partners ohB (de)
and sstl (GB) for the satellites, as well as thales-alenia-
space (fr, It) and airbus defense and space (GB, fr) for
the ground segment and all their subcontractors throughout

liftoff of ariane 5 flight Va240 from europe’s spaceport in
Kourou, french Guiana took place at 18:36 utc (19:36 cet,
15:36 local time) on tuesday 12 december 2017, carrying
Galileo satellites 19–22. © esa-Manuel Pedoussaut
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of Galileo on behalf of the european commission. Galileo
is now an operating reality, so, in July, operational over-
sight of the system was passed to the Gsa.

“accordingly, Gsa took control of these satellites as soon
as they separated from their launcher, with esa maintaining
an advisory role. this productive partnership will continue
with the next Galileo launch, by ariane 5 in mid-2018. 
“Meanwhile, esa is also working with the european
commission and Gsa on dedicated research and develop-
ment efforts and system design to begin the procurement
of the Galileo second Generation, along with other future
navigation technologies.”

next year’s launch of another quartet will bring the
24‑satellite Galileo constellation to the point of completion,
plus two orbital spares. 
Learn more about Galileo at:
http://www.esa.int/our_activities/navigation

artist's view of four Galileo satellites mounted on top of a
specially adapted ariane 5 rocket underneath the aerodyna-
mic fairing. © esa-Pierre carril, 2017

four Galileo satellites seen before being encapsulated
by the protective payload fairing on 7 december, com-
pleting the ariane 5 for flight Va240, scheduled for 12
december 2017. © esa-cnes-arianespace / optique
vidéo du csG - JM Guillon

the complete Galileo constellation will consist
of 24 satellites along three orbital planes, plus
two spare satellites per orbit. the result will be
europe’s largest-ever fleet, providing world-
wide navigation coverage. © esa-P. carril
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EVENT CALENDAR

08-12 January • AIAA – aIaa scitech forum and exposition: aIaa/ahs adaptive structures conf. – aIaa aerospace
sciences Meeting – aIaa atmospheric flight Mechanics conf. – aIaa Information systems Infotech
conf. – aIaa Gnc conf. – aIaa Modeling and simulation technologies con. – aIaa non-deterministic
approaches conf. – aas.aIaa space flight Mechanics conf. – aIaa/asce/ahs/asc ctrustures and
Materials conf. – aIaa spacecraft structures conf. – wind energy conf. -  orlando, fl (usa) –
www.aiaa.org/events

16-17 January • CLEANSKY/INEA – eu aviation research policy on noise - 1210, Brussels (Belgium) two-day works-
hop - coV2 25/sdr 1 – auditorium nowotny – covent Garden place rogier 16 1210 Brussels –
www.cleansky.eu

23-24 January • SESARJU – corusu workshop – Barcelona (spain) – castelldefels – corusu: concept of operation
for european utM system; aim: to manage drones in european Very low level (Vll) airspace -
www.sesarju.eu

24-25 January • EUROCONTROL – networking Manager user forum – Brussels (Belgium) – eurocontrol/hQ – rue
de la fusée 96 – 1130 Brussels – annual operational networking event
http://www.eurocontrol.int/nm-user-forum-2018

31 January – 02 February • 3AF – erts (embedded real time software and systems) conference – toulouse
(france) – www.erts2018.org

06 February • RAeS – air weapon systems conference – london (uK) – raes/hQ – Maximising the value of air
weapon systems. Improving through life costs and capability of weapon systems across all the defence
lines of development (dlods) – www.aerosociety.com/events

06-08 February • 3AF – 8th International symposium on optronics in defence and security – Paris (france) –
www.optro2018.org

06-11 February • Singapore Airshow – changi exhibition centre – singapore – www.singaporeairshow.com/

06-08 March • CANSO/ATCA – world atM 2018 – IfeMa, feria de Madrid – 28042 Madrid (spain) 
http://www.worldatmcongress.org/201 

26-28 March • 3AF – 53rd International conference on applied aerodynamics – aero2018 – salon de Provence
(france) - ecole de l’air – www.3af-aerodynamics2018.com

26-28 March • EUROMECH – 16th european mechanics of Materials conference – nantes (france) –
www.euromech.org/

16-19 April • Space Foundation – 34th space symposium – colorado springs, colorado (usa) – conference hotel the
Broadmoor 1, lake ave. – Premier global, commercial, civil, military and emergent space conference –
https://www.spacesymposium.org

17-19 April • IATA – safety and flight operations conference 2018 – Montréal (canada) – fairmont the Queen
elizabeth hotel – theme: technical progress and safe operations embracing technology driven change –
www.iata.org/events

18-21 April • AERO Friedrichshafen – Global show for General aviation – 25th anniversary - friedrichshafen (Germany)
Messe friedrichshafen – www.aero-expo.com

25-29 April • BDLI – Ila Berlin 2018 – expocentre airport – schönefeld – Berlin (Germany) – https://www.ila-berlin.de/

AMONG UPCOMING AEROSPACE EVENTS 

2018
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EVENT CALENDAR

08-10 May • AIAA – aIaa defense forum – laurel, Md (usa) – www.aiaa.org/events

14-18 May • 3AF – 6th space Propulsion International conference – seville (spain) – Barcelo renacimiento hotel –
https://www.spacepropulsion2018.com  

28-30 May • 25th saint Petersburg International conference on Integrated navigation systems – saint Petersburg (russia)
www.elektropribor.spb.ru 

28 May – 1 June • CNES/AIAA – spaceops 2018 – 15th International conference on space operations – Inspiring
humankind’s future - Marseille (france) – Palais du Pharo  – www.spaceops2018.org

28 May – 1 June • ESA – 15th european conference on spacecraft structures, Materials and environmental testing –
noordwijk (nl) – esa/estec – https://www.esaconferencebureau.com

28 May – 1 June • ESA – small satellites symposium – sorrento (Italy) – hilton sorrento Palace
https://www.esaconferencebureau.com 

29-31 May • EBAA/NBAA – eBace 2018 – european Business aviation and exhibition – Geneva (switzerland) –
Geneva’s Palexpo – http://ebace.aero/2018/

07-09 June • France Air Expo – Paris le Bourget – france air expo – General aviation – https://milavia.net/

11-15 June • ECCOMAS – eccM-ecfd conferences – Glasgow (uK) – scottish exhibition & conference centre – 6th
european conference on computational Methods and 7th european conference on computational fluid
dynamics – 25th anniversary of eccoMas – http://www.eccm-ecfd2018.org/

18-20 June • ACI Europe – acI world annual congress & 28th acI euroPe General assembly congress & exhibition –
Brussels (Belgium) – square, Brussels – the annual meeting for air transport chief executives and industry
leaders – www.aci-europe-events.com

25-29 June • AIAA – aIaa aviation and aeronautics forum and exposition – atlanta, Ga (usa) – hyatt regency atlanta
-  aeroacoustics – aerodynamics – fight mechanics – atmospheric and space environment s – aviation
technology, Integration and operations – flight testing – flow control – fluid dynamics – thermophysics
and heat transfer – Modeling and simulations – Multidiciplinary analysis and optimization –
Plasmadynamics and lasers - https://www.aviation.aiaa.org

25-29 June • AIAA/CEAS – aeroacoustics conference – atlanta, Ga (usa) – hyatt regency atlanta 
https://www.aviation.aiaa.org  - www.aiaa.org/aeroacoustics/ 

02-06 July • EUROMECH – 10th european solid Mechanics conference – Bologna (Italy) – www.euromech.org/

09-11 July • AIAA – aIaa Propulsion and energy forum and exposition – cincinnati, ohio (usa) – duke energy
convention center -  Propulsion – energy conversion engineering -  www.aiaa.org/events
https://www.propulsionenergy.aiaa.org

14-22 July • COSPAR – cosPar 2018 – Pasadena, california (usa) – 42nd cosPar scientific assembly – 60th anni-
versary of cosPar’s creation – theme: expanding the knowledge frontier of space for the benefit of
humankind – https://cosparhq.cnes.fr/  http://www.cospar-assembly.org/  http://cospar2018.org

16-22 July • farnborough International airshow 2018 – International exhibition and conference centre – farnborough,
hampshire (uK) – https://www.farnboroughairshow.com/ 
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24-26 July • RAeS – Biennial raes applied aerodynamics research conference – Bristol (uK) –
www.aerosociety.com/events/ 

19-23 August • AAS/AIAA – astrodynamics specialist conference – snowbird, ut (usa) – http://www.space-flight.org

27-29 August • AIAA – aIaa space and astronautics forum and exposition – new orleans, la (usa) –
www.aiaa.org/events

04-07 September • EASN-CEAS – 8th International workshop – Glasgow (uK) – university of Glasgow – 
theme: Manufacturing for Growth and Innovation – https://easnconference.eu

09-13 September • EUROMECH – 12th european fluid Mechanics conference – Vienna (austria) – www.euromech.org/

09-14 September • ICAS – 31st Icas congress – Belo horizonte (Brazil) – av. augusto de lima, 785 – centro –
www.icas.org – icas@icas.org

17-19 September • AIAA – aIaa sPace and astronautics forum and exposition  2018 – orlando, fl (usa) –  hyatt
regency orlando - complex aerospace systems – https://www.space.aiaa.org

18-21 September • ERF – erf 2018 – delft (nl) – 44th european rotorcraft forum   

26-28 September • ESA – secesa 2018 – Glasgow (uK) – technology & Innovation centre (tIc) -  systems
engineering and concurrent engineering for space applications conference 
https://www.esaconferencebureau.com

01-05 October • IAF – Iac 2018 - 69th International astronautical congress – Bremen (Germany) – 
exhibition & conference centre, Bremen – theme: Iac2018 involving everyone 
https://iac2018.org   www.iafastro/bremen-germany

03-05 October • 3AF – Ies 2018 – 14th european forum – economics Intelligence symposium - chartres (france) –
www.aaaf.asso.fr  www.ies2018.com

09-11 October • RAeS – 6th aircraft structural design conference – Bristol (uK) – Bristol science centre 
www.aerosociety.com/events/

16-18 October • Aviation week – Mro europe 2018 – amsterdam (nl) – raI convention centre amsterdam – theme:
Maintenance, repair and overhaul  - www.mroeurope.aviationweek.com  - www.rai.nl

23-25 October • 3AF – aeGats’18 – advanced aircraft efficiency in a Global air transport system – toulouse (france)
www.aaaf.asso.fr 

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/ 

06-11 November • China – air show china 2018 – Zhuhai, Guangdong, china – https://www.milavia.net/ 

14-16 November • Bahrain – BIas 2018 Bahrain International air show – sakhir air Base, Bahrain
https://www.milavia.net/

AMONG UPCOMING AEROSPACE EVENTS 
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