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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



20 •  ceas Quarterly Bulletin - 4th quarter 2017

SPACE

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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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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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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