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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
General Delegate: elisabeth dallo
elisabeth.dallo@aaaf.asso.fr
Secretary General: robert dubost
robert@dubost.name
CEAS Trustees: Pierre Bescond 
pierre.bescond@laposte.net
and elisabeth dallo 
Executive Secretary : anne Venables
secr.exec@aaaf.asso.fr
Event Coordination: Paulo Monteiro
paulo.monteiro@aaaf.asso.fr

Asociación de Ingenieros Aeronáuticos 
de España (AIAE)
coIae. francisco silvela 71, entreplanta
28250 Madrid (spain) – tel.: + 34 91 745 30 30 
ceas@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. leonardo lecce
universita di napoli frederic II 
Via claudio 21 – 80125 napoli
leonardo.lecce@unina.it
Secretary General: Prof. cesari cardani
info@aidaa.it
CEAS Trustees: Prof. leonardo lecce
and Prof. amalia ercoli finzi
amalia.finzi@polimi.it
Secretary: daniela Vinazzza – 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
Mob.:+ 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 national aerospace laboratory
anthony fokkerweg 2 
nl- 1059 cM amsterdam
tel.: + 31 527 248 523 (secretariat)   
nvvl@nlr.nl – www. nvvl.org 
President: fred abbink – f.j.abbink@planet.nl
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 – 00665 warsaw – Poland
President: Zdobyslaw Goraj
goraj@meil.pw.edu.pl
Phone: +48 - 22 - 685 1013
CEAS Trustees: Zdobyslaw Goraj
Miroslaw rodzewicz – miro@meil.pw.edu.pl
General Secretary: andrzej Zyluk
Administrative Officer: agneszka wnuczek

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: Prof. chris atkin ceng 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

EUROCONTROL
rue de la fusée 96 - Brussels 1130
CEAS Representative: Philippe Merlo 
http://www.eurocontrol.int

EUROAVIA 
Kluyverweg 1 - 2629 hs, delft, nl
President and CEAS Trustee: horatiu Goanta 
CEAS Representative: nicola cimmino 
nicola.cimmino@euroavia.eu 
Phone: +40 743 00 1578 – 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 
CEAS Representative: Jean Muylaert
www.vki.ac.be 

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

TEN YEARS ALREADY!

O n 6 december 2006 the inaugural General assembly

of the council of european aerospace societies

(ceas) took place in Brussels, so ten years exactly from

now. It was announced that following its establishment as

a legal entity conferred under Belgium law and the

approval of the statutes at the General assembly, the

new organisation would begin its operations on 1st

January 2007 and would be headquartered at the

Brussels offices of the dlr. the eight founding members

were: aaaf (france), aIae (spain), aIdaa (Italy), dGlr

(Germany), ftf (sweden), nVvl (the netherlands), raes

(united Kingdom) and sVfw (switzerland). 

sir colin terry (uK) was elected as the first President of
this institution and declared in the editorial of the issue 
1-2007 of our Quarterly Bulletin:
“ [...] I am sure that all would agree that the official formation
of the Council is a major step forward for greater co-opera-

tion in one of Europe’s leading industries and without doubt

one where Europe is a world leader in many aspects of the

Science, Engineering and Technology of Aeronautics and

Astronautics.”

this council had not been created ex nihilo but was in fact
the result of a slow evolution of the confederation of
european aerospace societies which was born fifteen
years ago on the occasion of the farnborough
International air show 19921. composed at that time of
four associations only - aaaf, aIdaa, dGlr and raes –
it rapidly grew up to eight by the integration of aIae and
nVvl in 1994, then ftf and sffw in 1996. It was deci-
ded as early as 2003 to undertake the process of statute
evolution from “confederation” to “council” in order to
strongly mark the intention to become a more efficient
european aerospace Knowing society, process which
reached conclusion in the end of 2006.

effectively since 1st January 2007, under the very dynamic
management  of its successive presidents – sir colin
terry in 2007, Georges Bridel in 2008-2009, Joachim
szodruch in 2010 – Pierre Bescond in 2011-2012, david
Marshall in 2013 and fred abbink in 2014-2015-2016 –
the ceas has regularly grown, counting now 13 full
Member societies, 6 corporate Members as well as 7

Institutions with which it is in relation through a
Memorandum of understanding, created two science &
technology publications – ceas aeronautical Journal
and ceas space Journal – and held 5 high-level air &
space conferences (Berlin 2007, Manchester 2009,
Venice 2011, linköping 2013 and delft 2015).
unquestionably in ten years, the “council” ceas has rea-
ched notoriety.
the road in front of us is clearly defined: consolidate the
acquired attainments and endless improve the quality of
our products, most notably the biennial conference and
the ceas Journals. there is no doubt that our new
President christophe hermanns will successfully take up
the challenge.  

1. Note: The “Confederation” CEAS is 25 years old whilst the

“Council” CEAS is 10 years old. A brochure relating the

CEAS history will be published in 2017 on the occasion of the

25th Anniversary of the “Confederation” CEAS.

CONTENTS
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• ceas PresIdent’s MessaGe  - - - - - - - - - - - - - - -5-6

• nVvl’s 75th annIVersarY celeBratIon  - - - - - - - - - - -7

aeronautIcal scIences

• swedIsh aerosPace technoloGY  - - - - - - - - - - - - - -8

In a GloBal world

• euroPean rotorcraft foruM 2016  - - - - - - - -9-10

In a GloBal world

• rotorcraft VItual enGIneerInG  - - - - - - - - -11-15

sPace

• GalIleo  - - - - - - - - - - - - - - - - - - - - - - - - - - - -16

• InternatIonal sPace statIon  - - - - - - - - - - - - - - -17

• esa MInIsters MeetInG  - - - - - - - - - - - - - - - - - -18

educatIon and traInInG

• Path towards an aIrlIne PIlot career  - - - - -19-21
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Jean-Pierre sanfourche
editor-in-chief, 
ceas Quarterly Bulletin
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THE 37th BOARD OF TRUSTEES MEETING HELD IN 
LONDON ON 29 NOVEMBER  DEALT WITH MANY TOPICS
on 29 november 2016 the 37th ceas Board of trustees
(Bot) Meeting took place at the royal aeronautical
society’s headquarters at hamilton Place 4, london.
Important points on the agenda were:
- election and confirmation of the ceas officers for 2017;
- Preparation of the ceas/aerospace europe conference

2017;
- ceas awards;
- status of the ecaero2 project;
- follow-up of relations with institutions having signed with
the ceas a Memorandum of understanding;
- ceas aeronautical and space Journal statistics.

President and Officers for 2017
at the 37th ceas Bot meeting the new officers for the year
2017 had to be elected. after having being ceas President
for 3 years I had decided it was time for a new ceas
President. the ceas Member society nVvl had proposed
christophe hermans as new ceas President. christophe is
deputy director of the German-dutch windtunnels dnw and
chief technology advisor of nlr. since 2006 he is General
secretary of the netherlands association of aeronautical
engineers nVvl. since 2007 he is member of the ceas Bot
and from 2010 the chairman of the ceas aeronautics
Branch. he has been the chairman of Programme
committees of the european rotorcraft forum in 2006 and
2012 and chairman of the ceas 2015 Programme
committee in delft.
this nVvl proposal had been accepted by the ceas Board
of trustees and Christophe Hermans was unanimously
 elected as the new ceas President as of January 1, 2017. 
In the interim christophe will remain chairman of the ceas
aeronautics Branch.
torben K. henriksen will be the successor of constantinos
stavrinidis as the new chairman of the ceas space Branch. 
the other ceas officers will remain unchanged in 2017:
cornelia hillenherms as VP finance, Pierre Bescond as VP
Publications and external relations and Kaj lundahl as VP
awards and Membership.

CEAS/Aerospace Europe Conference in 2017
the promotion of the ceas/aerospace europe 2017
conference is in full swing. In september 25-30   2017, at
the 30th congress of the International council of the
aeronautical sciences, extensive promotion was made for

the ceas 2017 congress, in the form of flyers and the
speech of the new Icas President susan Ying. 
In october 11-13 at the Greener aviation conference in
Brussels, christophe hermans gave a keynote in which the
ceas 2017 conference was promoted. 
during the symposium at the occasion of 75 years of nVvl
a keynote was given by christophe hermans on the
 international relations of nVvl, in which ceas plays an
essential role. the ceas 2017 conference was promoted.
additional support of the ceas Member societies and
Mou partners is still essential to make the ceas 2017
conference a success.     

CEAS Awards
the ceas Gold award 2016 was presented on the evening
of november 28 at the raes award ceremony to dr
Gordon Mcconnell. 
this was also a unique opportunity to provide visibility for
this prestigious ceas award. the ceas Gold award 2017

will be presented to eric dautriat at the ceas congress
2017. the request for nominees for the ceas Gold award
2018 has been published to the ceas Member societies.
this is also done for the ceas technical award 2017.

Status of the ECAero 2 project and a joint Aerospace
Europe Conference

In order to strengthen the european position with respect to
aerospace congresses it is essential to coordinate the
national congresses, organized by the ceas Member
societies and the european congresses, organised by
ceas, easn and eucass.
In the ceas Bulletin since a long time the information of the
ceas conference Programming Management Information
system (cPMIs) is published to inform the ceas Member
societies, its corporate Members and Mou partners about
all the aerospace conferences planned.
the ecaero2 project focuses on the development of tools
for the dissemination of information on planned internatio-

CEAS PRESIDENT’S MESSAGE

fred abbink, ceas President
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nal congresses, for the organizing of european congresses
and for the dissemination of papers presented on the
congresses. furthermore activities have been started
towards a joint european aerospace conference in 2017.
this has not yet been possible, so now the focus is on a
joint aerospace europe congress in 2019. and to try to
combine this european aerospace congress with the ec
aeronautics days (‘aerodays’), ceas is strongly supporting
this coordination and joining of european aerospace
conferences. 
ceas participated in the ecaero2 meetings in Brussels on
october 14 and in amsterdam on december 1 and 2. In
ecaero2 ceas cooperates with eucass, euroMech,
euroturBo, ercoftac and eccoMas.
a strong support has been provided by dietrich Knoerzer as
well as by the clean sky Joint undertaking. 

CEAS Memoranda of Understanding
as decided during the ceas Bot meeting on september
7 in warsaw, ceas will honour its Mou obligations by
informing on a regular basis its Mou partners by informing
them on the ceas activities and looking for opportunities
for cooperation. 
• In september at the Icas congress in daejeon, south

Korea, a Mou follow-up contact was made with the
Korean society for aeronautical and space science
(Ksas) and the american Institute for aeronautics and
astronautics aIaa. 

• In september at the Iaf in Guadalajara, Mexico, contact
was made with the chinese society of astronautics csa.      

• on november 3 in Paris a Mou follow-up meeting was
held with the académie de l’air et de l’espace (air and
space academy – aae). 

• on december 7 in Brussels a Mou follow-up meeting will
be with the european research establishments in
aeronautics erea.

a new ceas Mou proposal was made to International
forum for aerospace research, Ifar. 
furthermore at the Icas congress discussions were held
with the chinese society of aeronautics and astronautics
csaa and with the Brazilian aerospace society aBcM.

CEAS Aeronautical and Space Journals
the ceas aeronautical and space Journals are becoming
ever stronger.

• for the ceas space Journal between January 2013 and
november 2016, 173 papers were submitted. the ave-
rage acceptance rate was about 75%. In total 137 peers
reviewed papers were published. about 50% of the
ceas space Journal papers come from Germany, but
the number of papers coming from other ceas Member
societies and other international organisations is
 growing. 

• for the ceas aeronautical Journal between January
2013 and november2016, 355 papers were submitted.
the average rejection rate was also around 75%. In total

201 peers reviewed papers were published. Most of the
papers are from Germany, but gradually the number of
papers from the other ceas Member societies and from
non-european organisations are growing.   

the publisher springer is assessing the impact
factor/attractiveness of the ceas Journals in relation to
other international journals.  

CV CHRISTOPHE HERMANS

German Dutch Wind tunnels DNW

Christophe Hermans was appointed Deputy Director of the

German Dutch Wind tunnels DNW in April 2012. DNW

 operates 11 wind tunnels at 5 sites in both the Netherlands

and Germany, the most well-known being the Large Low

speed Facility LLF in the Noordoostpolder.

Netherlands Aerospace Center NLR
He started his professional career at NLR in the mid-eighties

as a helicopter flight mechanics specialist being involved in

the development of NLR’s rotorcraft fixed-base simulator. In

the early nineties, as project manager, he was responsible for

the wind tunnel test activities supporting the design of the

multi-nation NH90 transport helicopter.

In 2004 Christophe became responsible for NLR’s helicopter

and aeroacoustics department. For 2 years he was member of

the Garteur, the organization for aeronautics research collabo-

ration in Europe, Executive Committee & Council. Since April

2016 he is responsible for the knowledge and innovation

development at NLR as Chief Technology Advisor CTA. 

Netherlands Association of Aeronautical Engineers (NVvL),

CEAS and ERF

In 2006 he joined the board of the ‘Nederlandse Vereniging

voor Luchtvaarttechniek (NVvL) as secretary general and the

Board of Trustees of the Council of European Aerospace

Societies (CEAS), where he is acting as branch chief aeronau-

tics since 2010.

As national representative of the International Committee of

the European Rotorcraft Forum (ERF) he chaired the CEAS

rotorcraft technical committee for a period of 4 years.

As chairman of the Programme Committee for the CEAS 2015

Air and Space Conference he was responsible for the content

of the conference

Education
Before joining nlr, christophe received his aeronautical
master degree (diplom Ingenieur) from the technical
university of aachen (Germany).
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AERONAUTICS: 50 YEARS FROM NOW 

The NVvL’s 75th anniversary celebration was held on
22 november 2016 at the National Military Museum,
Park Vliegbasis, Soesterberg, the Netherlands

Welcome to the NVvL’s 75th anniversary celebration! 
It is a great pleasure to welcome you this symposium and
networking dinner that marks the association’s 75th anni-
versary.
Members and guests are invited to celebrate this milestone
in the history of the netherlands association of aeronau -
tical engineers in the impressive venue of the national
Military Museum.
I’m delighted to offer you a program with distinguished
keynote speakers and presentations that will provide their
view on the future of aeronautics. of course we will also
pay tribute to the remarkable achievements of the associa-
tion in the past 75 years, the history that has been captu-
red in a limited edition book.
we are also proud to have this year’s best young aeronau-
tical engineers, nominated by the universities, universities
of applied sciences and defence academy. the best
bachelor and master thesis will receive the newly establi-
shed wittenberg awards.
welcome to soesterberg and I am certain you will enjoy the
celebrations at a remarkable venue with its historic objects!

Fred Abbink
NVvL President

Organising Committee & NVvL daily board
• fred abbink (chairman), nVvl 
• christophe hermans, German-dutch wind tunnels dnw 
• Piet Kluit, nVvl 

NVvL history

the netherlands association of aeronautical engineers
nVvl is the not for profit organization in the netherlands
which provides a platform for all with a professional or a
private interest in aerospace technology. the nVvl pro-
motes research, science and technology in aerospace
engineering. with its approx. 350 members, the nVvl is
the only association in the netherlands which is represen-
ted in all specialist and work areas of the aerospace sector
- from the industry to government, education and research.

although already in february 1940, ir. w.th. Koiter under-
took the initiative to start a society of professional aero-
space engineers and scientists. due to the outbreak of
world war II, the constituent meeting took place more than
one year later, on the 26th of april 1941 at the premises of
the national aeronautics laboratory, nll, in amsterdam.
at the start the nVvl, then called “club voor wetens -
chappelijke luchtvaarttechniek”, was founded as a new
branch (“Vakaf deling luchtvaart techniek”) of the royal
netherlands aeronautical association (KnVvl). never -
theless, from the start in 1941 it was a legal entity in itself.

the first chairman was ir. c. Koning, scientific director of
nll (now nlr) and also fokker, KlM and the university of
delft were represented in the first board. around 1950, the
name of the organization was officially changed to
“nederlandse Vereniging voor luchtvaart techniek” (nVvl)
and until today the board of the association is mainly
 composed of representatives of all important professional
organizations in aeronautics in the netherlands. 
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NVVL’S 75TH ANNIVERSARY CELEBRATION

Prof.dr.ir. w.th. Koiter Ir. c. Koning 
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this year's triennial national congress in aeronautics and
space technology, arranged by the society of aeronautics
and astronautics (ftf), was held in stockholm/solna on
october 11-12, in co-operation with the strategic
Innovation Programme aeronautics (Innovair). It was the
ninth congress in succession and evol-
ved into a semi-national event thanks to
the extensive bilateral collaboration bet-
ween sweden and Brazil. the newly
opened Quality hotel friends was cho-
sen as the venue, which is co-located
with friends arena, and it´s 62 000
seats. the location also includes a hotel
with 400 rooms and a large shopping
mall.
a homepage dedicated to the congress
was established about 15 months ahead
of the congress, and call for Papers
was published on the web about nine
months before the congress.  the dead-
line was set for six months before the
start date, but as progress seemed slow
the deadline was extended about a month. the call for
Papers was also distributed electronically to some 2000
recipients, but no paper version was made.

the total number of delegates was 307, and about half of
those were registered in the last month before the
congress. Individual links for registration were provided on
the homepage for the different categories of delegates. an
increased number of delegates from academia was noted,
even from institutions outside of the metropolitan areas in
sweden. however, delegates from swedish authorities was
sparse, and likewise from some of the larger aerospace
industries.  for guidance and assistance to delegates in
the meeting rooms, student volunteers were recruited from
the space Programme at the royal Institute of technology
(Kth), which turned out very well. Mingle areas were adja-
cent to the meeting rooms and included in the exhibition
area. a dinner was held at the venue on the first evening,
and a 20-women choir performed entertainment. a few
talks were held, but discussions and mingle around the 35
round tables were apparently found more important. 
about 180 abstracts were received for the congress, of
which about 80 came from Brazil. only a few abstracts
were refused, and 13 sessions were set in the preliminary
programme that was published four months before the
congress. a few speakers asked for a template for lateX
document production, and such is available for publication

in the ceas Journal. 26 “full papers” were received with
the intent to be published in the ceas Journal. only a few
posters were shown at the congress.
the final programme was published in a paper booklet that
was distributed at the registration desk. Moreover, a link to

a dedicated application (apple and
android) was sent by sMs to registered
delegates a few days before the opening.
the application was held updated in real
time and included a list of participants, an
overview of meeting rooms, and a brief
biography of the plenary speakers.  
the Brazilian ambassador to sweden for-
mally opened the congress, followed by
7 invited plenary speakers on the morning
of the first day and nine on the afternoon
on day two. the speeches were of a very
high quality, but we found that the num-
ber of speeches on the second day was a
little too high and perhaps top-heavy. the
plenary speeches and most of the pre-
sentations are published (by consent

from the lead authors) on the ftf website. 
enrolling of exhibitors (partners) was initially slow, but evol-
ved into a fully booked session with nine attending compa-
nies in three different partner packages. a press release
about the congress was sent out, however late, but no or
very little response from media was noted, which is a
known problem for aerospace in sweden. 
In summary, the ftf finds the congress on swedish
aerospace technology 2016 as very successful, which also
is reflected in the feedback. Moreover, our economic goals
were fulfilled and are a base for the continued work of our
comparatively small society of ftf. 

the success of the meeting has led the organisers to once
again try to get the Icas congress back to sweden. our
aim is to submit a bid to Icas for arranging Icas 2022 in
stockholm, following this year’s Icas event in south
Korea, the 2018 meeting in Brazil, and the 2020 meeting in
china. clearly, Icas 2022 needs to get back to europe and
sweden, with one of the largest industrial capabilities and
a proven track record from earlier Icas organisation, recent
ceas conference in linköping, and this year’s successful
event makes a logical choice for hosting Icas 2022.

MEMOS FROM THE CONGRESS - 
SWEDISH AEROSPACE TECHNOLOGY IN A
GLOBALISED WORLD, 11-12 OCTOBER, 2016

By Captain Roland Karlsson, FTF’s President
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THE EUROPEAN ROTORCRAFT FORUM
2016 WAS HELD IN LILLE 
ON 6-8 SEPTEMBER
Blanche Demaret, ONERA, President of 3AF Helicopters Technical Committee

The 2016 edition was a success in terms of content, com-
plete and rich, and interests of major players in the sec-
tor, as industrial institutions. 
The edition 2016 is a good vintage: 213 participants, 103
papers presented and 19 countries represented. A ple-
nary session per day was settled to have stakeholders
providing complementary vision to the technical sessions.

during his keynote address, Jean-Brice dumont Vice
President research and Innovation helicopters airbus
spoke about the helicopter market and about the growing
efforts towards more autonomous flights (oPV) or fully
autonomous and the wide market for Vtol drones. the
operational maintenance of aircraft in service in the french
army has been addressed by a specialist aIa-cP (french
Ministry of defence- air force). the director of operations
of the dGa (french Mod), the IGa (lieutenant-General)
Monique legrand-larroche has reminded that helicopters
are essential in the foreign operations. she also addressed
the evolution of specifications as well as the required
changes due to the lessons learned from operations and
the future for military rotorcraft. the main topics being

affordability, availability and taking into account the main-
tenance from the beginning.

during the opening ceremony, dr Klausdieter Pahlke
(dlr, German national research center) as the chair of
the ceas rotorcraft Group and Jean-Brice dumont hand-
led the ceas award 2016 to the Bluecopter team of
airbus helicopters deutschland, represented by dr Marius
Bebesel. the demonstrator of the Bluecopter demons-
trates numerous breakthrough solutions for decreasing
noise in approach and flight eco friendly. time was given to
Marius Bebesel to summarize the main results of the
demonstration especially with a very impressive low noise
approach.

from left to right: Marius Bebesel, airbus helicopters
deutschland - Jean-Brice dumont, VP ah sas - 
dr Klausdieter Pahlke, chair of the aerodynamic session,
ceas rotorcraft technical committee.
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THE EUROPEAN ROTORCRAFT FORUM INTERNATIONAL
COMMITTEE IS GLAD TO ANNOUNCE THE LAUREATES
OF THE 42ND EUROPEAN ROTORCRAFT FORUM FOLLO-
WING AWARDS:

CHEESEMAN AWARD:
• Sascha SCHNEIDER, aIrBus helIcoPters

deutschland Gmbh, de
• co-author Rainer HEGER, aIrBus helIcoPters

deutschland Gmbh, de
“BluecoPter™ demonstrator: the state-of-the art in
low noise design”

PADFIELD AWARD:
• Morgane MARINO, aIrBus helIcoPters, fr
“numerical analysis of the Internal and external flows of
the fenestron® under complex flight conditions” (title of
the presentation is “a large eddy simulation of the
fenestron® at high blade pitch angle”).

Proceedings are available at http://erf2016.com/
ERF2016_proceedings/ or via 3af (erf2016@aaaf.asso.fr)

We extend our warmest  congratulations to both of
them and thank all the ERF2016 authors.

the cheeseman award for the erf best paper prepared
for and presented at the european rotorcraft forum has
been established to recognize the author(s) who has/have
prepared and presented the most significant technical
paper as judged and selected by his/her peers. the selec-
ted paper is presented at the next forum of the american
helicopter society ahs.

the Padfield award for the erf best paper prepared for
and presented at the european rotorcraft forum erf has
been established to recognize the author(s) not older than
30 years of age who has/have prepared and presented the
most significant technical paper as judged and selected by
his/her peers.

while the quality of the archived paper is paramount in the
selection process, the quality of the presentation of the
material at the forum must also be taken into account.

Forum Organisation Executive Secretary
Anne Vénables 3AF,
secr.exec@aaaf.asso.fr 

Chair of the Organisation Committee  
Blanche Demaret,
blanche.demaret@onera.fr 
B. Mialon, Onera
bruno.mialon@onera.fr

Organisation Committee  
T. Krysinski, Airbus Helicopters
tomasz.krysinski@airbus.com
Philippe Sig, Airbus Helicopters
philippe.sig @airbus.com
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the disparate topics shown on page 12 all featured in the
Rotorcraft Virtual Engineering (RVE) conference held in
the university of liverpool’s foresight centre, and they
contained a common language -  modelling and simulation
in support of a rotorcraft’s life-cycle.   Virtual engineering
(Ve) was defined as the creation and use of Virtual
Prototypes to support decision-making throughout the life-
cycle, which may be 50+ years for a rotorcraft.
the conference comprised 24 papers, including 6 key-
notes, spread over 6 serial sessions in 2.5 days, with a
technical tour of the university’s simulation facilities and 3
panel discussions.

Mike hirschberg, executive director of the american
helicopter society International, opened the conference
on behalf of the partner societies, handing over to the
conference chair, Professor Gareth Padfield, to give the
Introductory talk.  Padfield suggested that the rotorcraft
industry needs Ve first to ensure decisions made early in
the life cycle, at the requirements capture and preliminary
design phases, are reliably informed.  then later, in design,
development and qualification, Virtual Prototypes can
become centres of attention for critical reviews and, ulti-
mately, certification itself. a significant challenge is to
ensure that model fidelity is good enough, not only for
 supporting design decisions but also in establishing requi-
rements based on sufficiently mature technologies. 

fig. 1 illustrates the general form of the cumulative % of
life-cycle costs, both expended and committed.  75% of a
product’s cost can be committed through the decisions
made and actions taken in the first 10% of the life-cycle.  If
we consider the cost to fix problems in this first 10% as
one unit, then the cost to fix grows by several orders of
magnitude as the project advances.  there are enough
examples of such ‘failures’ across the aerospace industry
that the case for investment in Ve tools and capabilities is
compelling.

the conference delegation quickly became a community,
drawing out more and more detail and read-across from
one area to another. the keynote presentations by airbus
helicopters and leonardo helicopters were particularly
important contributions to the conference as they provided
a glimpse of the status and practice of Ve application in the
rotorcraft manufacturing industries. there is a constant
trade-off between the use of fast and simple (lower fidelity)
and slow and complex (higher fidelity) modelling in design
and development, particularly for flight test support when
schedules are challenging. coupled cfd (computational
fluid dynamics) and flight Mechanics (fM) codes are com-
monly used to examine interactional aerodynamic issues.
the airbus helicopters’ Perspective on Ve support in the
life cycle is summarised in fig 2. 

ROTORCRAFT VIRTUAL ENGINEERING

Supporting Life-Cycle Engineering Through Design and Development, Test and
Certification and Operations

fig. 1 committed and expended
costs during the life cycle of a
Product (Padfield, so You want to
Be an engineer, IsBn 978-
069929017, based on Incose’s
systems engineering handbook)
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In the leonardo keynote, Bianco-Mengotti introduced the
triangle of advantages – safety, effectiveness and economy
– that Ve offers helicopter manufacturers.  a success story
for the safety advantage was described relating to tail rotor
failure, considered in the design of the aw169 helicopter,
to ensure recovery was possible and to provide guidance
on the recovery technique for pilots.  a second example
was cited in the companion paper (Bianco-Mengotti,
ragazzi) addressing the ‘aw189 engine-off landing
certification by simulation’. Piloted simulation results were
used to enable the design to meet the relevant cs-29
 certification requirements.  Validation against flight data
was critically important in both these examples (fig. 3).

turning to the cost advantage, Bianco-Mengotti stated that
the use of engineering simulators can reduce costs to
below 10% of those incurred in flight test.  the third advan-
tage, effectiveness, was described in terms of the flexibility

offered by simulation, compared with real flight, in terms of
exploration of the design space and ‘what-if’ scenarios.
the simulation can also ‘measure’ parameters not always
available in flight, offering specialists a greater understan-
ding of the relationships between causes and effects.

Session 1 contained four papers from research centres on
Ve in conceptual design, with a recurring theme being the
required model fidelity. sinsay (us army) re-imagined
 design in terms of reducing uncertainties in outcomes,
categorising fidelity in different levels for different disci-
plines and emphasising the need for an integrated design
environment that enhances creativity, and presenting a

1. Certification of a helicopter engine-off landing capability
2. Evolution of an innovative rotor system from concept to
production
3. Design of a warship to be helicopter-friendly
4. Design of a helicopter empennage to minimise pitch-up
5. Optimise rotorcraft performance and handling qualities
during the concept phase
6. Understand how ground particles drawn up by the rotor
downwash damage the fuselage
7. Predict the failure characteristics on non-conventional
laminates
8. Optimise motion drive laws for training flight simulators
9. Quantify uncertainty during the analysis of alternatives
early in the acquisition cycle
10. Train engineers in advanced modelling and simulation
skills using problem-based-learning techniques

fig. 2: an airbus helicopters’
Perspective on Ve support in
the life cycle. (ries and
schminke, Industrial Predic tion
of helicopters in flight)

fig. 3 the aw189 with correlation of flight test and simula-
tion for rate of climb in the mid-speed range showing good
model
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comprehensive picture of the Ve tools deployed in concep-
tual design (fig. 4) categorized in three fidelity levels.
In his paper on conceptual design, Van der Velden’s
 described an approach where user requirements and sys-
tem attributes are quantified as probability density func-
tions, with a desired value and uncertainty.  he argued that
“there is a serious question of whether an analysis of alter-
natives fairly compares different concepts when different

technologies simulated by different analysis models are

used”, because of the low Ve fidelity used at the concep-
tual  design stage.  also, activities that occur later in the life-
cycle, such as system development, airworthiness qualifi-
cation and safety assessment, are often left out here, but
could be brought in as part of the virtual prototyping.
the application of Ve in requirements capture and concep-
tual design enables acquisition agencies and their research
centres to develop better understandings of, for example,
the mission effectiveness benefits and risks associated
with stretched requirements and new technologies.  In his
keynote paper ‘a Model-Based engineering approach for
Value-Based acquisition (VBa)’, schrage emphasized that
VBa was about “capturing essential Life-Cycle Engineering
elements as a ratio of System Effectiveness to Life Cycle

Cost.”  from the established need, would then follow two
major activities:
1. “Use integrated Model Based Engineering (MBE) and
Model Based Systems Engineering (MBSE) to develop

baseline deterministic virtual prototypes for conducting

trade-offs using Cost Capability Analysis (CCA) for deci-

sion-making at progressive milestones of the acquisition

process,

2. Transform a Deterministic Virtual Prototyping to a Stochastic
Virtual Prototyping process to measure the level of modelling

uncertainty and risk that exists and what confidence is requi-

red at the next major milestone.”

schrage’s presentation focused on how rVe might aid the
acquisition and design processes for the us army’s future
Vertical lift (fVl) program, and described how Ve can sup-
port and strengthen the participation of all stakeholders in
the system acquisition process.

Session 2 mainly addressed how cfd featured as a Ve
tool.  In the keynote presentation, Beaumier and co-author
schwarz described the dlr-onera vision for the future of
cfd tools. Beaumier stated that “current state-of-the-art
software solves the Reynolds-Averaged Navier-Stokes

(RANS) equations with the adjunction of more or less

sophisticated turbulence models and are capable of simula-

ting the aerodynamics of complete helicopters with good

accuracy.” this capability has resulted from close collabo-
ration between the two laboratories, gradually refining
tools (e.g. fig. 5). the authors presented their roadmaps
for cfd development targeting massive parallel hPc plat-
forms, higher order accuracy, increased reliability, impro-
ved physical modelling and open architecture software for
coupling with other disciplines; adding that “one of the
challenges is to incorporate the engineering knowledge of a

human into numerical algorithms in terms of goal functions

and constraints.”
owen presented highlights from a decade of research at
liverpool using cfd and piloted simulation to create a
 virtual helicopter-ship dynamic interface to explore such
aspects as flight control design, pilot workload in the tur-
bulent ship’s airwake and the design of ships to enhance
their helicopter-friendliness. fig. 6 illustrates features on
the superstructure that give rise to particular problems for
the pilot in starboard winds.  In this case, the flIGhtlaB
helicopter model was flown along the approach and lan-

fig. 4 analysis Breadth and fidelity (sinsay, 
re-imagining rotorcraft advanced design)
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ding flight path to establish the areas where loadings, both
steady and unsteady, would become difficult for a pilot to
overcome.
several papers addressed Ve in design and certification.
Beaumier described a 24-year long joint onera/dlr/
airbus programme, supported by numerical tools of
varying complexity, to develop a new rotor system, achie-
ving optimisation of aeroacoustic signature, structural
dynamics and flight performance. 
the first phase of the Blue edgetM project examined
variations of the rotorblade design using cfd.  It became
apparent that aeroelastic tailoring would be essential for
rotor stability and structural integrity. Phase 4 included a
flight demonstration of the new rotor on a ec155 demons-
trator.  the success of the research and technology
demonstration underpinned the maturity of the concept
and a commitment was made to the first prototype of the
airbus h160 helicopter (fig. 7).

Van tooren gave his keynote on the theme of Ve applied to
“improving the performance of the fully composite aircraft’,
including the certification of non-conventional composite
structures (e.g. when fiber layup angles change, or are
steered, within a ply). Gaining insight into mechanisms that
control the various interfaces in a composite structure

requires modelling the molecular dynamics to predict the
positions of atoms versus time, derived from the forces
exerted on an atom by the neighbouring atoms. 
the technique of curving fibre paths allows the tuning of
load paths and strength from point to point in the structure,
offering more design freedom than with isotropic-material-
based design concepts. however, the increased design
freedom comes with an increase in complexity of the mate-
rial characterisation in a design environment. the current
cad/cae generation is not yet able to support this amount
of freedom. fibre steering can be used to “create constant
failure index structures with simultaneous stiffness and
strength design to match load distribution and material
system strength.”  (e.g. fig. 8).

Van tooren states that the adoption of new multi-scale Ve
is strongly reinforcing.  “coupling of Ve-based modelling
applied to different length scales will help to understand
the effects of changes on a microscopic scale on techno-
logy on a macroscale. Ve-supported application of the pre-
sented technologies on a macroscopic scale will help
manufacturing engineers to apply the novelties in a
controlled manner.”
two Ve product-oriented papers featured in the
conference, giving delegates an opportunity to see

fig. 5 elsa calculation of a tilt-rotor full configuration
(Beaumier and schwarz)

fig. 7 flight testing trials of an airbus helicopters h160
prototype (Beaumier)

fig. 6 assessment of future frigate superstructure
aerodynamics (owen)

fig. 8 example of a fibre angle field resulting from the opti-
misation within topsteer (Van tooren)
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advances in commercially available Ve tools.  duVal’s pre-
sentation (flIGhtlaB; a suite of rotorcraft Ve tools)
appeared in session 3 and Van der Veldon’s (Multi-scale,
Multi-Physics systems engineering) in session 6.  duVal
also gave a more extensive description of advanced
rotorcraft technology’s flIGhtlaB tools during the tech-
nical tour and the range of dassault systemes/sIMulIa Ve
tools, supporting the whole life-cycle, was also on display
in the conference networking space.  

the conference chair, Gareth Padfield, ended his
Introductory talk with his vision for Ve in the rotorcraft life
cycle, shown below.  the bullet points are self-explanatory
but the final piece of rhetoric suggested that Ve offers the
opportunity to restore grace, imagination and artistry to the
design process, through opportunities for discovery and
insight, spurs to innovation, and rapid-prototyping of ideas
for ‘true’ optimisation. 
the lead sponsor for the conference was leonardo
helicopters and riccardo Bianco-Mengotti entertained the
delegation in his pre-dinner talk about leonardo da Vinci’s
use of virtual engineering over 500 years ago.
finally, the preparatory work of the lead engineers repre-
senting the various organisations, and subsequently as
session chairs and Panel discussion Moderators, was cri-
tical to the success of the conference and these people
deserve a special thanks.  

A VISION FOR VIRTUAL ENGINEERING IN THE ROTORCRAFT
LIFE CYCLES
• Let the Virtual Prototype become the centre of attention for

synthesis, analysis and decision making throughout rotor-
craft life-cycle phases

• Use common VPs and data throughout rotorcraft life-cycle
phases

• Undertake VP Verification and Validation in regulatory-style
throughout the life-cycle

• Create a VE approach to failure analysis, from the fractured
pipe and the broken wire to the confused pilot

• Industry and Academia, working in partnership, focus on
developing engineers with advanced VE skills and compe-
tencies for dealing with very complex systems

• Restore grace, imagination and artistry to the design pro-
cess

the conference papers and presentations will become
available through a portal on the royal aeronautical
society’s website, http://www.aerosociety.com/About-
Us/Shop/Shop-Products?category=Proceedings.

Gareth D Padfield FREng
Emeritus Professor of Aerospace Engineering

The School of Engineering
The University of Liverpool

Liverpool L693GH
Gareth.padfield@liv.ac.uk

About EBACE
the european Business aviation convention & exhibition
(eBace) is a premier event and the annual meeting place for the
european business aviation community. the exhibition brings
together business leaders, government officials, manufacturers,
flight department personnel, avionics firms, fractional providers,
charter/lease companies and all manner of people involved in
nearly every aspect of business aviation.
eBace is jointly hosted each year by the european Business
aviation association (eBaa), the leading association for busi-
ness aviation in europe, and the national Business aviation
association (nBaa), the leading voice for the business aviation
industry in the united states. although eBace is the only major
european event focused solely on business aviation, attendees
come from as far as africa, asia, the Middle east and north and
south america.
the impressive exhibition takes place over the course of three
days at the magnificent Palexpo, which is strategically located
within 10 minutes of the center of Geneva, and is immediately

adjacent to the eBace static display of aircraft at the Geneva
International airport, a railway station and a motorway.

Palexpo:
route françois-Peyrot 30,
1218 le Grand-saconnex, switzerland
Geneva International airport:
route de l’aéroport 21,
1215 le Grand-saconnex, switzerland

Features of EBACE include:
over 500 exhibiting companies, covering more than 36,000
square meters
nearly 60 state-of-the-art business aircraft in a special 18,000
square meter static display
about 13,000 aviation professionals from around the world
high-quality education sessions to help you operate safely and
efficiently
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FLYING THE FANTASTIC FOUR

17 November 2016
on 17 november 2016 at 13:06 GMt an ariane 5 has laun-
ched 4 additional Galileo satellites – numbers 15 to 18 –
from Guyana space centre. the first pair was released 3
hours 35 min 44 sec after liftoff, while the second separa-
ted 20 minutes later.
the four satellites arrived at their target altitude (23 200 km)
after a flawless release from the new dispenser designed to
handle four satellites.
this is the first time that four Galileo satellites were laun-
ched with one rocket, so accelerating deployment of the
constellation (the previous 14 satellites were launched 2 at
a time using the soyuz-frigat rocket). 

Two additional Ariane 5/new dispenser launches are
scheduled in 2017 and 2018. 

The full system of 24 satellites plus spares is expec-
ted to be in place by 2020. 

The 18 satellites already in orbit allow the European
Commission to declare the start of initial services very
soon. 

LAUNCH OF NEW GALILEO NAVIGATION QUARTET -
FLYING THE FANTASTIC FOUR

cutaway view shows the four Galileo satellites mounted
on top of a specially adapted ariane 5 rocket underneath
the aerodynamic fairing. ©esa–P. carril

Quad satellite see space. already above earth’s atmos-
phere, ariane’s aerodynamic fairing is jettisoned and the
four Galileo satellites ‘see’ space for the first time. 
© esa–P. carril

liftoff of ariane flight Va233, carrying four Galileo satellites,
from europe's spaceport in Kourou, french Guiana, on 17
november 2016. © esa–stephane corvaja, 2016
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esa astronaut Thomas Pesquet, nasa astronaut Peggy
whitson and roscosmos commander oleg novitsky
docked with the International space station today after a
two-day flight in their soyuz Ms-03 spacecraft. 
the trio was launched from the Baikonur cosmodrome in
Kazakhstan 17 november at 20:20 GMt and enjoyed a
routine flight to catch up with the space station 400 km up.
this was the first launch of an esa astronaut on an upgra-
ded version of the workhorse spacecraft that has been in
service for almost 50 years. despite the modernisation, for
the crew it was like spending two days in a small car.
throughout the journey the astronauts kept in radio
contact with Moscow ground control.
after docking on 19 november at 21:58 GMt, thomas,
Peggy and oleg were welcomed aboard the space station
at 00:40 GMt by nasa astronaut shane Kimbrough and
cosmonauts andrei Borisenko and sergei ryzhikov.
the six will maintain the station and work on scientific
experiments that cannot be done anywhere else, exploiting
the weightlessness that is unique to the space laboratory.
this marks the start of thomas’s Proxima mission, named
after the closest star to the sun – continuing a tradition of
naming missions with french astronauts after stars and
constellations. 

the mission is part of esa’s vision to use
earth-orbiting spacecraft as a place to
live and work for the benefit of
european society while using the expe-
rience to prepare for future voyages of

exploration further into the solar system.
thomas will perform about 50 scientific

experiments for esa and france’s cnes space agency, as
well as take part in many research activities for the other
station partners.
this is the ninth long-duration mission for an esa astro-
naut and thomas is the last of esa’s 2009 recruits to fly
into space. a former airline pilot, he is the first french
astronaut to visit the station since esa’s léopold eyharts
helped to install europe’s columbus module in 2008.

the new arrivals will spend six months in space before
returning in soyuz Ms-03 to land in the steppes of
Kazakhstan. esa’s Paolo nespoli, backup on this mission,
is readying himself for launch in 2017 shortly after thomas
returns.

ESA ASTRONAUT THOMAS PESQUET 
ARRIVED AT THE INTERNATIONAL SPACE
STATION ON 20 NOVEMBER AT 00:40 GMT

Proxima liftoff: esa astronaut thomas Pesquet, nasa
astronaut Peggy whitson and roscosmos comman-
der oleg novitsky were launched to the International
space station on 17 november from Baikonur cos-
modrome in Kazakhstan on their soyuz Ms-03 spa-
cecraft. © esa–Manuel Pedoussaut, 2016

esa astronaut thomas Pesquet waves farewell to
family and friends as he departs the cosmonaut
hotel to suit-up for the soyuz launch to the
International space station, in Baikonur, Kazakhstan, 
on 17 november 2016.
© esa–Manuel Pedoussaut, 2016
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2 December 2016
esa today concluded a two-day council meeting at minis-
terial level in lucerne, switzerland. Ministers in charge for
space  matters from esa’s 22 member states plus slovenia
and canada allocated €10.3 billion for space activities and
programmes based on the vision of a united space in
europe in the era of space 4.0.
the high level of subscriptions demonstrates once more
that esa’s Member states consider space as a strategic
and attractive investment with a particularly high socio-
economic value.
It also underlines that esa is the european space agency
capable of channeling their investment to respond effecti-
vely to regional, national and european needs by covering
all elements of space: science, human spaceflight, explora-
tion, launchers, telecommunications, navigation, earth
observation, applications (combining space, airborne and
terrestrial technology), operations and technologies; as well
as responding to the needs and challenges of europe and
the Member states by bringing together all stakeholders.

Ministers confirmed the confidence that esa can concep-
tualize, shape and organize the change in the european
space sector and in esa itself. while also acting as a glo-
bal player, broker and mediator at the centre of internatio-
nal cooperation in space activities, in areas ranging from
the far away in exploration (with the concept of a Moon
Village for instance) to supporting closer to home the inter-
national global climate research effort following the Paris
agreement of 2015.

at this summit, Ministers in charge of space matters have
declared support for esa’s director General’s vision for
europe in space and the role and development of esa:
now the space 4.0i era can start with esa committing to

inform, innovate, interact and inspire. and, building on
commercialization, participation, digitalization, jobs and
growth, the concept of “United Space in Europe” will soon
become a reality.

The following Resolutions were adopted:
• towards space 4.0 for a united space in europe,
• level of resources for the agency’s Mandatory activities

2017-2021,
• csG (Guiana space centre) (2017-2021),
• esa Programmes
additionally, a resolution on setting up the “ESA Grand
Challenge” was approved in regular council on 30
november.
the Resolutions are available on esa’s website.

The sums allocated by Ministers to allow ESA to reach its
future goals can be summarized as follows:
• Maximise the integration of space into European

society and economy amount: €2.5 billion
• Foster a globally competitive European space sector

amount: €1.4 billion
• Ensure European autonomy in accessing and using

space in a safe and secure environment amount: €1.8
billion

• Foundation: excellence in space science and techno-
logy amount: €4.6 billion

the same amounts can also be seen spread in a more 
traditional approach by programme families.

Programme Families Total CM16 (M€ at 2016 e.c.)

earth observation 1370 (up to 2025)

telecom  1280 (up to 2024)

navigation  69 (up to 2021)

exploration 1452 (up to 2021)

Prodex (support to 172 (up to 2021)
scientific Programme)

launchers  1611 (up to 2023)

space safety 95 (up to 2022)

technology  445 (up to 2022)

science, research,  3813 (up to 2021)

and development – esa

Mandatory activities

Total  10.3 B€

the figures above include Member states' additional
 subscriptions to already-running optional programmes not
tabled at the Ministerial. 

SPACE

EUROPEAN MINISTERS READY ESA FOR A
EUROPE UNITED IN THE ERA OF SPACE 4.0

Innovate, inform, interact and inspire: space 4.0
esa's Ministerial council in lucerne, switzerland, 
1 and 2 december 2016. © esa
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Arnaud Dini has been a young member of 3AF since
2014. After being graduated in 2014 with an Associate
Degree of Physical Measurements and Materials Science
(he made an internship at MBDA), he decided to continue
his studies to become an airline pilot. This is a dream
coming back to his youth that Arnaud Dini made a reality
by his work and will. He gives us an insight of his pilot
training experience with a focus on safety and human
factors combining theory, training on flight simulators
and many hours of flight on different aircrafts.

INTRODUCTION PICTURE
the airline pilot profession remains a childhood dream,
challenging due to the selection process as well as the
cost of the training. Many private schools, fully recognized
and approved by the dGac and the european authorities,
can lead you to an airline. recently graduated from one of
those, I wanted to share my experience. the choice of a
private school remains difficult. Indeed, many fto (flight
training organization) are present on the market, but only
a few of them will allow you to get hired by an airline later.
I was able to train in one of the best schools, the cae
oxford aviation academy, providing an hiring rate above
90%. with flight schools on four continents, they represent
the largest ab initio network in the world. You can either opt
for an integrated training (period of 18 months), which was
my case, or a modular training, allowing more flexibility for
the student pilot. after obtaining my high school diploma
in science with honors, followed by an associate’s degree
of Physical Measurements and Materials science at the
university of Paris-Jussieu, I decided to buff up on my
english skills. to do so, I followed an intensive english
training in santa Barbara (california) as I believe that a very
good english level is mandatory for anyone who is willing
to start an airline pilot career. after I successfully passed
the selection process, I started my training at cae Brussels
(former training center of the sabena, Belgian national

airline until 2001). the assessment includes theoretical
Physics tests, english tests, Psychological Interview,
coMPass tests (psycho-motor and psycho-technical
tests, assessing verbal reasoning, mathematics, physics…)
and a basic simulator test (used to check movements
coordination and multi tasking ability). with a class of 11
students, I initially studied the 14 theoretical subjects of the
atPl (airline transport Pilot license) for a period of 6
months. Principles of flight, Meteorology, flight Planning,
Mass and Balance, Jet engines ... those were the exciting
topics taught (see picture 1). thanks to expert instructors
who bring real world experience into the classroom (active
airline Pilots, former flight engineers or air traffic
controllers), I passed successfully the 14 subjects of the
atPl with a global average score over 90%.
then comes the practical training, a «  one in a lifetime  »
experience. upon successful completion of the theoretical
phase, the better was yet to come, the flight training. to
achieve this, I carried on my training at cae Phoenix in
arizona. this states of the usa attracts many schools. as a
matter of fact, several airlines train their cadets (lufthansa,
air algeria, eVa air...). the outstanding conditions make
that place the best spot to fly. the very good meteorologi-
cal conditions allow intensive flights (1 or 2 daily flights) and
a total immersion in the american culture enables a swift
and efficient progress for a period of 6 months. cae trains
its pilots on Pa28-181tX (single engine aircraft, see 
picture 2) equipped with the latest technologies, including:
G1000 Glass cockpit (see picture 3), tas (traffic advisory
system) allowing traffic advisories by calculating the range,
altitude and bearing of the intruder aircraft.
each cadet follows an accurate program during his training
in the usa, enabling us to acquire the mandatory skills for
the commercial Pilot license (cPl). My experience as a pri-
vate pilot was a real asset and helped me through the initial
phase of the training. ranging from general air work, simu-
lated asymmetric flight or visual navigation... those were
some of the skills each student pilot had to demonstrate to
pass their cPl. finally, after obtaining the required flight
hours on single-engine aircraft, we ended-up the training on

PATH TOWARDS AN AIRLINE PILOT CAREER

Arnaud DINI

Picture 1: atPl theoretical Books library Picture 2 : Pa28, at our home base, falcon field airport
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twin-engine aircraft. lasting for about ten hours, I had the
opportunity to fly on a Piper 44 (seminole, see picture 4), in
order to get ready for the cPl skill test. 
Indeed, the cPl skill test must be flown on a « complex air-
craft », defined as an aircraft with retractable landing gear
and a variable pitch propeller (passing the cPl on a com-
plex single engine aircraft is also a possibility).
flying such a powerful aircraft for the first time will remain a
memorable experience. Varying from take-off acceleration,
or the management of the variable-pitch propellers along
with asymmetric flight following an engine failure.
the Integrated training also includes 3 hours on the extra
300l (aerobatic aircraft, see picture 5) that I flew with a for-

mer fighter pilot of the us army. 
"upset Prevention and recovery training: uPrt  »is des-
igned to develop lifesaving skills, close gaps in knowledge
and fill in missing elements of manual handling capabilities.
we learnt correct relationships between stall speed, angle
of attack and load factor, and how to appropriately manage
G. the number one cause of fatal accidents across all cate-
gories in aviation is loss of control In-flight (loc-I).
nothing else can reduce the risk of loc-I more than the
mitigating effects taught during uPrt. following this pro-
gram at early stage of our training provided us a broad-
spectrum understanding of various threats present in avia-
tion industry.
after succeeding the cPl, the next step of the training is
the Instrument rating (Ir). the sole purpose of this rating is
to carry out flights with reference to the on-board instru-
ments. this allows us to operate the aircraft in adverse wea-
ther conditions (low visibility, low ceiling...). Instruments
flight requires a very accurate flying technique, leaving little

room for mistakes. In my opinion, this phase of the training
is the most complex. Indeed, flying in a challenging environ-
ment requires an in-depth knowledge of several technical
matters. for instance, every pilot must be able to read an
Ifr approach Procedure. this can either be a precision
approach, Ils (Instrument landing system) or non precision
approaches (Vor, ndB…). Many crucial informations are
provided and every pilot must gather those informations
quickly. accordingly, we spent a lot of hours in a fnPtII
(flight navigation and Procedure trainer), which is in other
words, a fixed-base simulator. this allows us to reproduce
various weather conditions and situations (low visibility pro-
cedures, failures, traffic advisories…). training on a daily
basis in this  fancy tool was definitely an asset. we kept on
enhancing our knowledge of procedures, air law and our
flying skills. after a couple of demanding sessions in the
simulator (2 simulator sessions followed by a flight, and so
on) we applied this knowledge in the real aircraft. we flew on
the diamond 42-tdI, twin engine aircraft (see picture 6)
equipped with among other options, anti-ice system,
autopilot or a stormscope (depicts thunderstorms on the
Multi function display of the G1000). 
flying the da42 was a real pleasure, although each flight
was physically and mentally exhausting. Indeed, every flight
is different, atc instructions can shift rapidly depending on
the traffic, so we had to react swiftly and adapt to whole new
situation. Besides studying the weather at our destination
airport, we must in the mean time, set everything up for the
Ifr approach, give a briefing, complete some checklists,
navigate, comply with atc… as all flights were carried out
as « single pilot operations » (unlike jet aircrafts requiring 2
crew members) managing high work loads remain in my
view the biggest challenge of the Ir (all the approaches were
flown without autopilot, and engine failure drills were part of
the training). 
to put it in a nutshell, my first IMc flight (Instrument Meteo -
rological conditions) will remain an unforgettable memory.

Picture 3 : Glass cockpit G1000

Picture 4 : Pa44, twin engine

Picture 5 : extra 300l, upside down
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we took-off in pouring rain, climbed through a thick layer of
nimbostratus (rain-bearing cloud) and finally soared above
the cloud layer. contemplating clear blue skies as far as our
eyes could see (see picture 7), this magical feeling confirms
once more my passion for this stunning profession.

finally, the last and best part of this training will remain the
Mcc / Joc (Multi crew concepts and Jet orientation
course). this crucial step in the training of an airline pilot,
emphasizes the importance of synergy in the cockpit. the
crM (crew resource Management), highlights the impor-
tance of working as a team. consequently, we were trained
to use all available ressources to reduce errors (work with
cabin crew, atc…). one of the golden rule being :« speak
uP! », if you would have any doubt about something, your
duty as a pilot is to talk about whatever worries or concerns
you may have, this is a substantial behavior. therefore,
effective crew communication and supportive behavior is
the key to success. so as to implement those principles, I
flew 28 hours on the Boeing 737-800nG (see pictures 8 
and 9). cae provides full flight simulators of last generation
(level d), mounted on hydraulic actuators, reproducing
identically the sensations felt during a real flight. Before
entering the simulator, we had to train on soP's (standard
operating Procedures). to do so, we trained in a Mock up
(reproduction of a cockpit in 2d), in order to memorize the
sequence of all the procedures. the last step before ente-
ring the simulator is the training in the Mftd (Maintenance
and flight training device). this is a cockpit made of touch-
sensitive screens. It has a fully operational flight and engine
instrument display, meaning that it reacts as it would in the
aircraft. the sole purpose of the Mftd is to train on the
soP’s and become familiar with all the systems of the B737
(autopilot, fMc…).
Many airlines use it to save costs as the full flight simulator

(ffs) is expensive to rent. as a consequence, every pilot
enters the ffs well prepared and no waste of time is invol-
ved. obviously, the most difficult part is within the simulator
itself. Indeed, we must fly this beautiful machine of more
than 60 tons, while applying Boeing soP’s, work on effec-
tive communication, deal with any abnormal situations…

Most of the procedures we trained on were flown «  raw
data », meaning, without the help of the autopilot nor the
flight directors (attitude required to follow a trajectory). this
involves a very good knowledge of the Pitch & Power table.
every thrust setting corresponds to a specific body attitude
in clean configuration and at different flap angles. Knowing
those data is essential for a safe operation of this aircraft.
the B737 will remain the best memory of all my training.
dealing with engine fire, pilot incapacitation, rapid decom-
pression of the cabin... those represent some of the abnor-
mal procedures we had to face. Being confronted with such
stressful situations enabled me to realize the importance of
crM. Very proud to complete my training in one of the best
schools, I am now seeking for a first officer position in an
airline. cae has several partnerships and is recognized by
many airlines for the quality of the training of its pilots. I
hope I will be able in the near future to make this work envi-
ronment my future office, and I am looking forward to
 welcoming you aboard.

Picture 6 : da42-tdI at our home base, antwerp airport

Picture 7 : da42
cruising above
the clouds

Picture 8 : Mftd
B737-800nG

Picture 9 : full flight simulator of the B737-800
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09-13 January • AIAA –  aIaa scitech 2017 science and technology forum and exposition – Grapevine, tX (usa)
hotel Gaylord texan – www.aiaa-scitech.org

26 January • RAeS –  BreXIt: the legal and operational Implications – risks and opportunities – london (uK) –
raes/hQ – www.aerosociety.com/events

01-02 February • SEE/3AF –  Mea 2017 – toulouse (france) –  Palais des congrès – www.see.asso.fr/

05-09 February • AAS/AIAA –  27th aas/aIaa space flight Mechanics Meeting – san antonio, tX (usa) – Marriott
Plaza – www.space-flight.org/

07-09 February • EASA –  Global Manufacturing conference – cologne (Germany) – easa/hQ –
https://www.easa.europa.eu/

08-09 February • ICAO –  Icao alternative fuels seminar  – Montréal (canada) – st John’s antigua and Barbuda –
www.icao.int/Meetings/

13-14 February • ESA –  3rd esa International security symposium – frascati (Italy) – esa/esrIn
www.esaconferencebureau.com/list-of-events

14-18 February • Aero India –  aero India 2017 – Bengaluru (India) – Yelahanka afs – www.aeroindia.in/

16 February • RAeS –  humanitarian aerospace – london (uK) – raes/hQ – www.aerosociety.com/events

28 February – 5 March • AVALON –  australian International air show – Geelong VIc (australia) - avalon airport
www.airshow.com.au/

04-11 March • IEE –  Ieee aerospace conference – Big sky, Mt (usa) – Yellowstone conference center 
www.aeroconf.org/

06-09 March • AIAE –  21st aIaa International space Planes and hypersonic systems – Xiamen (china)
university Xiamen – www.aiaa.org

07-09 March • CANSO –  world atM congress 2017 – Madrid (spain) – IfeMa feria de Madrid 
www.worldatmcongress.org/2017

14-16 March • IATA –  11th world cargo symposium -  abu dhabi (uae) – national exhibition centre
www.iata.org/events/

21-22 March • CLEAN SKY –  clean sky forum – Brussels (Belgium) – www.cleansky.eu/event/

27-29 March • 3AF –  52nd 3af International conference on applied aerodynamics progress in flight control 
lyon (france) – ecl – http://3af-aerodynamics.com

03-06 April • Space Foundation –  33rd space symposium – colorado springs, colorado (usa) – space
foundation/hQ – http://www.spacesymposium.org/

03-06 April • ERCOFTAC –  european drag reduction and flow control Meeting – Monte Porzio cantone –Italy)
Villa Mondragone – www.ercoftac.org/events

03-07 April • EUROTURBO –  12th european turbomachinery conference (etc) – stockholm (sweden) – Kth 
www.euroturbo.eu 

2017
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05-08 April • AERO Friedrichshaffen – aero friedrichshaffen 2017 – Messe friedrichshaffen  - www.aero-expo.com

11-13 April • NBAA – aBace 2017 – asia Business aviation conference & exhibition – shanghai (china) 
shanghai hongqiav airport – www.abace.aero

24-25 April • RAeS – the architecture of air travel. designing for human Behaviour – london (uK) – raes/hQ
www.aerosociety.com/events

24-26 April • IATA – safety and flight ops conference – seoul (south Korea) – Grand hyatt hotel 
www.iata.org/events

25 April • Financial Times – Business of aerospace and aviation summit – digital disruptive technologies – london
(uK) – hilton tower Bridge hotel – http://live.ft.com/events/2017

25-27 April • CEAS – euroGnc 2017 – 4th ceas specialist conference on  Gnc – warsaw (Poland) – wut
http://www.ceas-gnc.eu/

16-18 May • ICAO/ACI – wildlife strike hazard reduction symposium – Monréal (canada) – Icao/hQ
www.icao.int/Meetings/

16-18 May • IATA – aviation fuel symposium – st Petersburg (russian federation) – Park Inn Pribaltiyskaya
www.iata.org/events 

22-24 May • EBAA – eBace 2017 – Geneva (switzerland) – Palexpo – www.ebace.aero/2017

29-31 May • AESS/IEEE – 24th saint Petersburg International conference on Integrated navigation systems – saint
Petersburg – concern central srIe – www.elektropribor.spb.ru

29-31 May • ERCOFTAC – dles 11 direct and large eddy simulation – Pisa (Italy) – www.ercoftac.org/events

29 May-02 June • ESA – 10th International conference on Guidance, navigation and control – salzburg (austria) – crowne
Plaza salzburg - www.esaconferencebureau.com/list-of-events

05-10 June • AIAA – aIaa aVIatIon 2017 forum - aviation and aeronautics forum and exposition – denver, co (usa) –
sheraton denver downtown hotel – www.aiaa-aviation.org/

05-10 June • AIAA/CEAS – 23rd aIaa/ceas aeroacoustics conference – denver, co (usa) – sheraton denver  
downtown hotel – www.aiaa.org/aeroacoustics/

06-07 June • FSF/EUROCONTROL – 5th annual safety forum – Brussels (Belgium) – eurocontrol/hQ 
https://flightsafety.org/event/2017

12-14 June • ACI – acI – europe 27th General assembly congress and exhibition – Paris (france) – salle wagram
www.aci-europe-events.com

13-14 June • RAeS – Benchmarking for Improving flight simulation – london (uK) – raes/hQ
www.aerosociety.com/events

13-15 June • 3AF/SEE – ettc’17 – toulouse (france) – centre de congrès Pierre  Baudis. 
https://www.see.asso.fr/

25-28 June • EUROMECH – euromech turbulence conference (etc) 2017 – Porto (Portugal) – university – faculty of
engineering – www.euromech.org  
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19-25 June • ISAE/GIFAS – IPas 2017 International Paris air show – le Bourget airport – www.siae.fr  

27-29 June • 3AF – IaMd 12 – 12th International conference 3af Integrated air and Missile defence – stockholm
(sweden) – http://3af-integratedairmissiledefence.com

10-12 July • AIAA – aIaa Propulsion and energy 2017 forum – atlanta, Ga (usa) – hyatt regency
www.aiaa-propulsionenergy.org

12-14 September • AIAA – aIaa sPace 2017 forum – orlando, fl (usa) – hyatt regency – www.aiaa-space.org

12-15 September • ERF – erf2017 – 43rd erf – Milan (Italy) – Politecnico di Milano – campus Bovisa
https://www.erf2017.org

18-22 September • COSPAR – 3rd symposium cosPar – Jeju Island (south Korea) – Icc Jeju 
https://cosparhq.cnes.fr 

25-29 September • IAF – 68th International astronautical congress – adelaide (australia) – adelaide convention centre
www.aiaa-space.org

03-05 October • Aviation Week – Mro europe 2017 – london (uK) – excel london
www.mroeurope.aviationweek.com/

10-11 October • AAE – International conference “climate needs space” – toulouse (france) – congress centre Meteo
– france – www.academieairespace.com

16-20 October • CEAS – aerospace europe 2017 conference – 6th ceas air & space conference – Bucharest (romania)
Parliament of romania – www.ceas2017.org 

25-29 October • ESA – 6th international colloquium on scientific and fundamental aspects of Gnss/Galileo – Valencia
(spain) – tu Valencia – http://esaconferencebureau/list-of-events
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