
Editorial : New U.S. Space Policy Must Encourage
a Bolder Europe 

Newsletter

On 28 June last, the White House
announced the new U.S. space policy. 
In contrast with the space policy of the
G.W. Bush Administration, made public
in 2006, this new U.S. space policy is
much less focused on the defence of
American interests and is in general less
hegemonic. In particular the section on
international cooperation is much broa-
der and includes new areas such as
satellite navigation and space surveil-
lance. 
One clear objective of this new space
policy is to protect the space environ-
ment. It insists on the responsibility of
all space players – American and non-
American, government and commercial
operators –, themselves the first to suf-
fer the consequences of a degraded
space environment, and notably the
proliferation of space debris. The signa-
tory, former chairman of the United
Nations Committee on the Peaceful Uses
of Outer Space (UNCOPUOS), can only
applaud this attention given to the long-
term sustainability of space activities,
having worked for the last five years to
alert the international community to
this problem. 
The U.S. space policy also seems more
open to the idea of an international
agreement on the prevention of wea-
pons deployment in space or the use of

kinetic energy weapons against opera-
tional satellites, but on the reiterated
condition that such an agreement
should be verifiable. 
Lastly, a large section of this new policy
is devoted to the development of com-
mercial space activities with an unders-
tandable concern to favour U.S. initiati-
ves in this area. 
Faced with this statement of the U.S.
space policy, is Europe similarly capa-
ble of elaborating and announcing a
common space policy, at least (since
questions of defence are still mostly out-
side the political framework of the
European Union) as regards civil
aspects? Despite progress achieved in
these past years, thanks particularly to
close cooperation between the European
Commission and the European Space
Agency and to regular “Space Councils”
(meetings between the EU Council of
Ministers dealing with competitiveness
and the ESA Council at ministerial
level), the formulation of a unified space
policy is still in its infancy, restricted to
the launching and co-funding of pro-
grammes such as Galileo and GMES
(Global Monitoring for Environment
and Security). 
The coming into force of the Lisbon
Treaty on 1st December 2009 has crea-
ted a renewed dynamic in this area,

since article
189 of the
Treaty provi-
des the EU for
the first time
with “shared
competence”
with the
Union’s mem-
ber states. It
remains to be
seen how the European Commission
will exploit this new legitimacy in terms
of space policy. The European
Commission is due to present a commu-
nication to the European Parliament
and to the Council at the end of the sum-
mer with a view to a Space council in
November. Let us hope that the Belgian
Presidency of the Union during the
second half of 2010 will demonstrate the
same capacities to establish a European
consensus that it employed so brilliant-
ly in 1973 to prepare the historic agree-
ment on the first “batch” of decisions on
European space policy: creation of the
European Space Agency and the simul-
taneous decision to engage in the Ariane
programme (supported by France), the
Spacelab programme (supported by
Germany), and the Marots programme
for maritime telecommunications (sup-
ported by the United Kingdom).

Gérard BRACHET
Academy President 
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Although the economic crisis that we are going through
will take its toll on the overall growth in air traffic – the
latter only effectively recovering its 2008 level by 2011 –,
manufacturers still put the average annual growth trend
of passenger traffic for the coming twenty years in the
region of 4.4% to 4.9%. This growth corresponds to the
delivery of 30,000 aircraft in the next twenty years,
15,000 of which in the short to medium range category.

TECHNOLOGICAL CHALLENGES FOR
ENGINES IN THE FUTURE

Report  of  the  month

Jacques RENVIER
SVP System engineering and integration, Snecma,
Academy member

Prospects 
The growth in traffic over this period will result
in an overall increase in noise pollution and
emissions by a factor of 2.5. This increase will
have to be, at the very least, neutralised by
means of fleet renewal, greater capacity,
progress in Air Traffic Management and
significant technological developments aimed
at reducing consumption, noise and emissions,
and also partially by the introduction of
biofuels. 
Product development must always take into
account the requirements of airline customers
for whom reliability, operating and maintenance
costs and in particular robustness with regard
to fuel prices are key elements.
Fuel represents a significant part of operating
costs, approximately 45% with fuel at $2 US
per gallon, a figure that could reach 60% with
fuel at $4 US per gallon. 

These different aims are often conflicting and
optimal compromise solutions are to be sought
in technological innovation.
Improved engine performance will be achieved
by means of greater thermal and propulsive
efficiency.
Thermal efficiency is a measure of the quality
of the transfer of energy resulting from
kerosene combustion to the air flowing through
the engine. It depends on the efficiency of the
components, the ventilation flow and the
compression ratio. It is characterised by high
temperatures. In practice it is limited by the
materials’ capacities, the cooling technologies,
the height of the high pressure vein
compressor and the NOx emissions.
Propulsive efficiency is a measure of how
effectively energy from the engine is
transformed into thrust. It is directly controlled
by the jet exhaust velocity and therefore by the

compression ratio of the fan and the bypass
ratio. A high level of efficiency implies a low
exhaust velocity but a substantial air flow to
make the thrust, leading to a high by-pass ratio
and a large diameter engine, therefore
penalised by the weight and drag of the
propulsion system. “Thermodynamic” specific
fuel consumption is a monotonic decreasing
function when propulsive efficiency is
improved. However the increase in engine
diameter, weight and drag… and even aircraft
installation constraints, cancel out the
thermodynamic gain. Installed engine
consumption (block fuel) thus presents an
optimum bypass ratio for turbofan architecture,
using all latest technologies, of between 10
and 11.
Looking further, the increase in propulsive
efficiency will only have an impact in terms of
installed performance if we eliminate the fan
casing, the external nacelle... This is where the
contra rotating open rotor system comes in.
After the evolution of the turbofan, the open
rotor propulsion system is the architecture
which ensures optimal performance in terms of
reducing fuel consumption and CO2 emissions.
However this architecture does not have the
effect of attenuating the noise generated by
blades. With today’s knowledge, this translates
into an environmental noise which is
approximately 5 db. higher than that of future
generation turbofans and which is
characterised by low frequencies which are
more unpleasant for bystanders.
To date, to ensure a thrust of 25,000 lb, one
needs a fan diameter of approximately 4.30m.
The development and enhancement of the
open rotor is subsequently limited by the need
to fit a large diameter propeller on the aircraft.Fig. 1: Engine evolution approach: specific fuel consumption
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Given the timescale and aircraft specifications,
priority was given to the development of the
turbofan. The progressive increase in bypass
ratio has made it possible to find an optimum of
around 10.5 allowing a reduction of 15% in fuel
consumption as compared with existing
engines (45% through improved propulsive
efficiency, 45% due to improved thermal
efficiency and 10% by enhanced internal
ventilation and cooling systems and
management of running clearances). 
This configuration ensures a noise reduction of
approximately 10 to 15 db in all between the
three control elements.
Future technological development will make it
possible to further reduce the weight and drag
on the propulsion system thereby improving
optimum consumption to achieve bypass ratios
of about 14 to 15. However specific fuel
consumption is reduced by at most 5%; in
order to improve installed performance and
thereby justify the more complex installation of
a larger diameter engine, it will be necessary to
gain 15 to 20% on the weight and drag of the
propulsion system.
Open Rotor architecture is an opportunity to
further reduce fuel consumption in a significant
way. It allows an additional gain of 10%,
therefore 25% reduction overall in
consumption, but presents the disadvantage of
higher complexity and a noise level higher by
5db. An aggressive technological plan is in
place to cut down this increase in noise as
much as possible. Given the technologies that
remain to be developed including integration
into the aircraft, design and certification
strategy, in particular as regards the risk of
breakage of blades or rotors…, this
architecture will not be ready to enter service
before 2020.

Technology
To satisfy these objectives the main
technologies that need to be developed can be
summarised as follows:
• improvement in efficiency, development of

aeromechanical computer codes;
• in order to continue improving propulsive

efficiency whilst increasing the by-pass ratio,
it is necessary to pursue weight saving
actions:
- by the use of “cold” composites for fan

booster modules; in particular the 3D
woven Resin Transfer Molding RTM
composites developed by Snecma offer a
very strong potential with potential weight
savings of 200 to 250kg per engine;

- by the introduction of ceramic matrix

composites (CMCs) capable of high
temperatures but also in the medium term
by the introduction/improvement of new
lightweight materials for turbines such as
TiAL, with the proviso of controlling their
costs;

• in order to further improve thermal efficiency
whilst increasing temperatures, reduce the
ventilation flow by using CMC and continue
to work on improving efficiency;

• continue to develop noise reduction
technologies for the turbofan (acoustic
treatment, chevron nozzles …) and step up
work on the Open Rotor system (definition of
the blades, acoustic interaction between the
rotors, with the pylon wake …);

• continue to reduce emissions by developing
technologies such as multipoint staged
combustion, make use of ceramic matrix
composites;

• optimise the fitting of these large diameter
engines onto aircraft;

• work at new techniques for forecasting
failures of engine elements in order to meet
customer requirements in the areas of
operational reliability, maintenance costs …

Looking beyond architectures evoked here,
architectures with non-Brayton cycles have not
produced attractive solutions; the use of Pulse
detonation engines (PDE) for instance has little
to offer in the case of modern engines with a
high compression ratio… 
Embedding the engine into the fuselage may
help increase efficiency and reduce noise
levels significantly.
Although it is difficult to fix a ceiling for fuel
consumption reduction due to the propulsion
system, any reduction of more than thirty

percent in “block fuel” consumption seems
unlikely given known aircraft architecture and
definitions.
Development of new technologies will still help
reduce noise and fuel consumption, although
this will become increasingly difficult.
Industrialists are encouraged to work with
universities and research organisations in
order to facilitate the development of such new
technologies. Engine manufacturers depend
on aircraft specifications and any long-term
vision of motorisation calls for a reflection on
the aircraft of tomorrow.
These more complex engines will have higher
development and particularly production costs,
another challenge which will have to be faced
together.

Fig. 2: Choice of architectures; optimising fuel consumption / noise

Graduating from ENSMA in 1967,
Jacques Renvier joined Snecma in 1969
as engineering scientist specialising in
aerodynamics before going on to work on
Concorde engines. From 1974 to 1993, he
worked on the CFM56 programme and
was named director of programmes in
1989 as well as executive vice-president of
CFM International. In 1993, he joined
Snecma Services as director of customer
relations. Ten years later, he chose to
share ideas gleaned from this experience
with the design offices as SVP System
Engineering, a post he still holds.
Vice-president of EASA's Safety Standards
Consultative Committee, he was awarded
the 3AF's prize for aeronautics in 2003
and is member of the British Royal
Horticultural Society.
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Safety investigations, conducted in the
aftermath of all serious aviation accidents or
incidents, are essential to improving air
transport safety. The International Civil
Aviation Organisation (ICAO) defines them in
Annex 13 to the Chicago Convention, which
fixes the framework by which States must set
them up. In Europe, until now, each of the
Union's member states was competent to hold
investigations according to its national law,
whilst at the same time conforming to the joint
framework as defined by a directive of 21
November 1994, whose objective 16 years
ago was to harmonise European laws in this
area.
Since then, the process of enlargement has
meant that certain countries joining the
European Union did not have equivalent
inquiry capacities as other member states. At
the same time, national civil aviation
authorities delegated more and more of their
prerogatives, especially in the area of
certification, to the European Aviation Safety
Agency (EASA). 
The European Commission considered,
mainly for these reasons, that it was time not
only to update the 1994 directive but also to
adopt a more binding legal framework; it thus

prepared a proposal for regulation which is
currently under examination by the Council
and Parliament.
The Air and Space Academy examined this
proposed regulation in its session of 17 June
and voted a motion strongly supporting the
principle which was sent to the European
institutions. Looking at the longer term, the
Academy suggests one day the setting up of a
European investigative body. But for the
moment, the proposed regulations
recommend that national bodies should
constitute a "network" in order to enhance
cooperation and provide greater mutual
support during inquiries. 
One important aspect of the proposed
regulation is that of linking the safety
investigation to the legal inquiries that can
follow accidents. In France and other
countries, these legal inquiries have
sometimes been presented as a means of
ensuring independence, in the eyes of victims
and the general public, in the search for the
causes of the accident. This vision of matters
has been a cause of alarm to the Academy
and other institutions working towards aviation
safety, which consider that a systematic
criminalisation of accidents carries with it the

risk of compromising
progress in safety. The
opinion adopted by the
Academy therefore empha-
sises that the public must
have entire trust in the
independence and com-
petence of investigative
organisations, making formal
guarantees necessary.
The proposed regulation
should also set rules
governing the communi-
cation of information
between the legal and safety

inquiries. The Academy insists on the need to
remove all obstacles to free access to
information for safety investigators; the latter
can be denied access to information which
legal inquiries wish to keep for themselves, but
which is essential to their accomplishing their
mission. On the other hand, it is essential that
the safety investigation preserves all elements
to which it has access as potential pieces of
evidence in a legal inquiry. The confidentiality
of certain sensitive data is another point on
which the proposed regulation places
particular emphasis, essentially transposing
the rules contained in Annex 13 of the Chicago
Convention. For the Academy, this is an
essential element in order to “preserve and
enhance the practice of very open, frank
reports”, in the spirit of the rules of “just
culture”.
This regulation defines EASA's role in safety
inquiries, given that when ICAO rules were
elaborated they considered certification and
other missions of civil aviation authorities as
being the responsibility of states, not having
foreseen that one day these responsibilities
could be delegated to a European agency. The
regulations will lay down the way in which
EASA will be associated with the inquiries and
will benefit from the information it requires to
carry out its safety missions. The example that
leaps to mind is the need to broadcast
emergency flight instructions if revealed as
necessary by the inquiry. 
The future coming into force of the proposed
regulation, a new “joint law” of the 27 member
states in the area of accident investigations,
must therefore be welcomed. The opinion
adopted by the Academy underlines this:
“these investigations, because they are the
best way of determining the causes of aviation
accidents, are precious to all those who, in
whatever capacity and particularly those close
to victims, wish to understand the reasons for
the brutal end to human lives”.

Proposal for a European
regulation on accident
investigations

Regulation

Simon FOREMAN
Partner, Soulez Larivière et associés law firm, 

Air and Space Academy 

European parliament in Strasbourg
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Traces of volcanic ash are permanently
present in the atmosphere all around the
globe. They can be found in much higher
concentrations in the direct vicinity or
“downwind” of major eruptions. To date,
they have caused no aircraft loss. 
The most important incidents in the past thirty
years have been ten cases of engine failure on
C-130, 747, DC-10, 727, 767 and Gulfstream,
in the US, Indonesia, the Philippines, Japan,
the Caribbean and Papua New Guinea. 
Although in each case crews managed to
reach an airstrip safely, it must be said that
some of these events were very serious. 
The most well-known incidents were those of
British Airways in 1982 in Indonesia and KLM
in 1989 in Alaska. Widely covered by the
media at the time of the Icelandic eruption in
April 2010, they gave the general public the
impression that to fly through ash necessarily
leads to this type of consequence, whatever
their concentration in the air, which is not the
case. The work carried out currently on a
European level by EASA (European Aviation
Safety Agency), AEA (Association of European
Airlines) and the European Commission’s
Transport Directorate aims to differentiate
between those situations which might incur
costly damage but with no negative impact on
safety, and those which can lead to grave
consequences. ICAO and WMO (World
Meteorological Organization) are coordinating
these works on a global level.
Air France has never experienced such
incidents but as chance would have it, two
months before the Icelandic episode, the
eruption of a volcano on the West Indian
island of Montserrat disrupted operations.
Several flights had to be re-routed or
cancelled. Airlines set up deviation routes with
the aid of information from the Washington
VAAC (Volcanic Ash Advisory Centre) without
closing the region's airspace. No flying
through ash clouds or damage to aircraft was

reported despite the proximity to the volcano.
This eruption, which occurred in February
2010, was in fact more powerful and sudden
than the Icelandic eruption. In less than an
hour the ash had risen above cruising altitude
to reach 50,000 feet. The most critical moment
was in the first few hours, before crews, airline
regulation centres and air traffic control were
informed of the scale of the eruption and the
risks entailed. In this type of event, the early
warning system must be extremely reactive
and transmit the information to cockpits as
clearly and as swiftly as possible. 

As for the Icelandic volcano, it started erupting
in April 2010. The ash flow was quite modest
in comparison with the first few hours of the
Montserrat eruption or the Gallungung,
Pinatubo, Chichon and Miyakejima volcano
eruptions occurring between 1980 and 2000.
Ash flow charts published by the VAAC, which
was responsible for surveying this zone,
nonetheless caused total closure of national
airspaces, by European states with no
coordination between them. Forecasting
calculation models were probably very precise
but several European airlines including Air
France, Lufthansa and British Airways, as well
as Airbus, observed on numerous occasions
that portions of airspace declared
contaminated in fact contained no ash or ash
in insignificant concentrations. Lastly, daily
comparisons made between the charts

published by the VAAC and by other
forecasting FAA approved organisations,
almost systematically showed significant
discrepancies. Several reasons have been put
forward to explain such inconsistencies,
including: 
• a highly approximate estimate of the

quantities of ash emitted at source; 
• a variable “lifetime” of clouds from one

model to another;
• insufficient crosschecking of information

from calculations with other sources, in
particular direct observations or precise
measurements (density, granulometry...). 

To conclude, the experience gleaned from the
West Indies and Iceland eruptions has not put
into question principles in place for several
decades. These two eruptions serve as a
reminder however of how important it is to
differentiate between what is truly dangerous
and what is not. Numerous national and
international organisations are currently
working to further improve the efficiency of the
processes of detection, early warning,
assessment and follow up of significant ash
clouds. These works must be coordinated and
the policies of European countries
harmonised. Airlines need reliable, frequently
updated information and a clear policy to
enable them to manage their routes and their
avoidances as they already do for other
meteorological phenomena.

Viewpoint

Bertrand DE COURVILLE
Academy member, airline pilot, Air France, Corporate Safety Department, member of AEA/European
Commission working group on volcanic ash 

Aircraft and volcanic ash
make poor bedfellows
But quite how poor?

Eruption of the Soufrière Hills volcano in Montserrat,
11 February 2010 © Mary Jo Penkala/Solent
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Life  of  the  Academy
Forum: Artificial vision: a
view from the computer
A follow up to the previous forum on Vision; a
view of the mind, which dealt with the human eye,
this forum, organised by the Academy on 16 June
in the Grand auditorium of the French civil
aviation authority DGAC, was aimed at taking
stock of electronic aids to vision, their use in
aeronautical and space automatic systems and
their development prospects. Organised by fellow
member Claude Roche, the forum brought
together a remarkable panel of experts and
prompted some very lively debate.

Paris Session, 17-18 June
The General Assembly of the Academy was held
in Paris in the headquarters of EADS Astrium
Space, Les Mureaux. Members were welcomed
by Vice-President Jürgen Ackermann, who gave
a presentation of this site, specialised in major
space and strategic programmes. The Academy
then proceeded to elect its new members and
correspondents before going on to vote on its
Grand Prize winner (cf p. 8).
The afternoon was given over to a visit of EADS
Astrium Space facilities designed for the
manufacture of major reservoir structures,
composite structures for receiving satellites and
satellite antennae. 
The following day, participants had the chance to
discover the Musée de l'Air et de l'Espace at the
Bourget airport where they were taken back to
the great pioneering era. The afternoon was
devoted to a visit of the French accident
investigation bureau BEA, where members were

welcomed by its Director Jean-Paul Troadec. The
laboratories for analysing flight recorders and the
presentation of concrete examples of the
methods and technologies used in accident
investigations caught the attention of Academy
members, astonished by the results obtained,
even in the case of extremely damaged flight
recorders. 

Relations with Morocco
On Wednesday 23 June the Secretary General of
the Academy flew to Casablanca in Morocco to
hold meetings with our different Moroccan
partners: Royal Air Maroc, the Office national des
aéroports, and the Moroccan civil aviation
authority. Thanks to fellow member Mohamed
Moufid, the Academy was also invited to attend
the study day organised by the Mohammed VI
International Academy of Civil Aviation on the
theme "Contingency management in ATM". This
event enabled the Secretary General to make the
acquaintance of numerous Moroccan
personalities.
During the course of the afternoon, Academy
member Yves Benoist gave a lecture on
"Manufacturers and aviation safety", which was
highly appreciated by a large audience, including
many students from this Academy. The next
lecture in this cycle will take place in September
2010 (see calendar p. 8.).

Distinctions
We would like to congratulate Academy member
Roger Ohayon for receiving the Ludwig Prandtl
Prize at the recent ECCOMAS Congress.

Jean-Claude
Chaussonnet

Secretary 
General

Fellow member Pierre
Usunier passed away
on 29 April last, in his
89th year.
The first part of Pierre
Usunier's career was
that of a high civil
servant in the technical
corps: 

• École Polytechnique (1942),
• École nationale supérieure de l'armement,
• first affectation to a research and development

centre, the LRBA,
• head of the missile industrialisation

department of DEFA,
• Assistant Director of the Puteaux production

site.
In 1959, Pierre Usunier joined SEREB. As Chief
Engineer then director of military programmes
and lastly technical director, he played a central
role in the development of French ballistic
systems.
In 1970, when SNIAS was set up, it was natural

therefore for Pierre Usunier to be appointed
director of the ballistic and space systems
division, a function he retained until his
retirement in 1986. This period was studded with
important events and contributed much to
shaping the space and ballistic missiles sector:
• placing in operational service of two first

generation ballistic systems S2 and M1, then
their enhanced versions M20 and S3,

• development and operational service of the
second generation M4 system,

• development and early commercial operations
of Ariane,

• creation of one of the three French poles in the
field of satellites, around the Cannes site.

Pierre Usunier possessed all the qualities
required by this post: lucidity - towards
collaborators as well as institutions - the capacity
to master complexity and distinguish what was
important from what was accessory and finally
the capacity to stand back from a situation and to
look into the long term. 
These qualities were reflected in the way the
division was organised: simplicity, transparency,

absence of poorly defined functions with no clear
remit.
Thanks to his lucidity and capacity to go straight
to the heart of matters, he succeeded in
introducing a number of large-scale reforms
which still remain in place: application of a global
quality approach, introduction of profit sharing
contracts for development phases, creation of
programme directorates separated from means
directorates.
Pierre Usunier's human qualities were on a level
with his intellectual and organisational qualities.
He was Director of the whole division and not the
head of a clique. He was not a "killer" and the few
releases he was forced to pronounce were
always perceived as just. His relations with
collaborators were marked by trust and simplicity
and he never missed an opportunity to commend
their action.
If a world class French ballistic missile and space
industry exists today, integrated into the
European tissue, we have the action of a few
men such as Pierre Usunier to thank for it.

André Motet
Emeritus member of the Academy

Homage to Pierre Usunier

A new rose “André Turcat"
An unexpected touch of poetry in the tough world
of hi-tech: a rose breeder from Aix-en-Provence
has named a recent creation after André Turcat.
Dominique Massad met the great test pilot thanks
to a mutual friend, Elsa-Claire Hostache. An
auspicious encounter that led to this original
initiative, revealed in May on the occasion of the
Aix-en-Provence Roses and Gardens show.
D o m i n i q u e
M a s s a d
revealed that
C o n c o r d e
was not
unfamiliar to
him, quite the
opposite. In
fact, he still
remembers
the first historic flight on 2 March 1969 which
marked his adolescence. A remarkable event,
well deserving of a rose.   P.S.

Photo: Dominique Massad
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J’ai vu naître
l’aviation
Henri Fabre, Ciels du monde
Collection, Le Cherche Midi
editions €17, French
“Precisely one hundred years
ago, the first seaplane -
designed, constructed and
tested by Henri Fabre - took
off from the Étang de Berre,
near Marseilles. Henri Fabre

related this adventure in a work that was
published soon after his death in 1980. This
book, which had become almost unobtainable,
has just been republished by Le Cherche Midi
with an introduction by Gérard Maoui (director of
the collection) and André Turcat, who needs no
presenting. The idea is a good one. For, beyond
providing a first hand account of the design,
testing and first flight of the "sea duck", this cult

book is a fascinating eye witness
testimony of the beginnings of aviation".
Bernard Bombeau.

AIA, les ateliers de
maintenance industrielle de
l’aéronautique
work coordinated by Michel Hucher, Paris, French
centre for higher armament studies CHEAR,
December 2008, "Un demi-siècle d'aéronautique
en France" collection, French
The work first presents the characteristics and
overall statistics for the set of industrial
maintenance workshops (AIA), then two groups
of articles, one on the establishments in
metropolitan France in service, the other on
overseas sites which disappeared in the 1960s. 
Under the direction of Michel Hucher, Academy
member, the team of writers have enriched the

available documentation
and their personal
memories with the
accounts of players
whose identities are
mentioned at the end of
each chapter.
This work is one of a
series entitled "Un demi-siècle d'aéronautique
en France", of which the following are also
available in our documentation centre: Un demi-
siècle d'aéronautique en France : introductory
tome; Les missiles tactiques; Les missiles
balistiques; Les équipements aéronautiques,
tome 1 and tome 2; Les moteurs aéronautiques;
Les avions civils (2 tomes: I - La conduite des
programmes civils, II - Les programmes Airbus);
Etudes et recherches, tome 1 and tome 2.

Members’ publications

Comprehensive list and ordering facilities on our website: www.air-space-academy.org

Dossiers 
(bilingual French-English series)

32 Risktaking,
conclusions and
recommendations, 84pp,
2009, €15
31 For a European
Approach to Security
in Space, 2008, 64pp,
€15

30 The Role of Europe in Space
Exploration, 2008, 84pp, (out of stock)

29 Air Transport and the Energy
Challenge, 2007, 60pp, €15

28 Airline Safety, 2007, 60pp, €15
27 Space: a European Vision, 2006,

200pp, €20
26 Low-fare Airlines, 2005, 68pp, €15
25 The UAV Revolution, 2004, 88pp, €15
24 The Impact of Air Traffic on the

Atmosphere, 2004, 88pp, €10
23 The Ballistic Threat: what policy for

France and Europe?, 2004, 40pp, €10
22 Europe and Space Debris, 2003, 40pp,

€10
21 Feedback from Experience in Civil

Aviation, 2003, 28pp, €10
20 Pilot Training, 2003, 28pp, €10

Publications  list

General works 
In French unless marked with
an asterisk
• Annales 2001-2007, Tome 1,

Travaux, 2009, 20€
• Lexique franglais-français,

2009, 70 p A5, €10 
• Les Français du ciel,

historic dictionary published
by cherche midi under the direction of L.
Robineau, 2005, 784pp, €35

• *A positioning system “GALILEO”:
strategic, scientific and technical stakes,
English version 2004, 200pp, €19

• Ciels des Hommes, anthology proposed by
L. Robineau, cherche midi, 1999, 222pp,
€15

• Lettre-préface by R. Esnault-Pelterie to
l’Histoire comique ou Voyage dans la Lune,
by C. de Bergerac, introduction E.Petit,
1997, 52pp, €12

• Au temps de Clément Ader, 1994, 172p,
€21

Conference proceedings
English and French
according to speaker
• Airports and their

Challenges, 2008,
CDRom, €20

• Risktaking: a human necessity that must
be managed, 2008, CDRom, €20

• Scientific and Fundamental Aspects of
the Galileo Programme, 2008, CDRom,
€20

• Legal Aeronautic Expert reports, 2007,
CDRom (out of stock)

• Air Transport and the Energy Challenge,
2007, CDRom, €20

• Aircraft and ATM Automation, 2006,
CDRom, €19

• Europe and Space Debris, 2002 CDRom,
€25

Forums (in French)
24 Helicopters and

Medical Emergencies,
2010, 76p. A4, €10

23 Vision: a view of the
spirit, 100 pages A4
colour, €15 

22 Du bloc opératoire au
cockpit d’un avion de
ligne, 2006, 100pp, A4,
€10

21 Vols très long-courriers, facteurs
humains mis en jeu, 2005, 110pp, A4, 10€

20 De 14 h à 18 h de vol, et au-delà ; évol-
ution ou révolution, 2004, 100pp, A4, 10€

19 L’hélicoptère retrouve sa liberté, 2004,
60pp, A4, 10€

18 Compétence du pilote, 60pp, 2003, A4,
10€

Works available for consultation in the Academy’s Documentation centre
Catalogue on our website: www.air-space-academy.org 
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For  your  diary

Lectures organised by 3AF Midi-
Pyrénées with the Academy’s support:
• New aircraft engines: research programmes
supported by the European Commission,
Daniel Chiron, EC, 18h, 15 Sept., IAS Toulouse
• Similarities and differences between the work
of an astronaut and test pilot, Philippe Perrin,
Airbus, 18h, 20 Oct., Toulouse.
More information:  www.aaaf.asso.fr
European Pioneers’ Day
23 October 2010 at Martigues 
The first seaplane in history flew 100 years ago.
This great anniversary will be celebrated in
Martigues, near Marseilles, on 23 October, in
the framework of an international symposium,
with a visit of the corresponding historical sites,
and several exhibits.  www.aaaf.asso.fr

For more information on our events: www.air-space-academy.org

Supported events

Programme
- Opening speeches, Presentation of Board

of Governors
- Welcome of newly elected members
- Presentation of medals
- Presentation of Grand Prize
- Break
- Lecture 
- Cocktail courtesy of the Toulouse

Municipality to which all participants are
invited.

21 Sept. In the footsteps of Aeropostale pioneers,
lecture by Yves Marc, correspondent of the
Academy, in Rabat, Morocco, in partnership with
the association Air Aventures, organiser of the
Toulouse-Saint-Louis du Sénégal rally

28 Sept. Satellite Espionage and War in Space, lecture,
Jacques Villain, 6-7.30pm, Médiathèque José
Cabanis, Toulouse

7 Oct. The dream of Icarus today, lectures by
Catherine Maunoury, Claude Lelaie, Jean-Pierre
Dubreuil, 2-5pm, Palais de la Découverte, Paris.
Booking: conference@palais-decouverte.fr

14-15 Oct.Academy Session in Aix-en-Provence
26 Oct. Aircraft and the challenge of sustainable

development, lecture Philippe Fonta, 6-7.30pm,
Médiathèque José Cabanis, Toulouse

4 Nov. Progress in astrophysics accomplished
thanks to space, lecture by prof. Bignami,
Academy member, at
12:30 at the Académie
royale de Belgique,
Brussels 

9-10 Nov. *Air Traffic and
Meteorology, interna-
tional conference,
Météo France Toulouse

16-17 Nov.Challenges facing air transport: some ans-
wers for the future, conference organised with
Centen’Air and 3AF, Bordeaux-Cité mondiale

26 Nov. Plenary session, Toulouse
30 Nov. Melting icecaps as seen from space, lecture

Frédérique Rémy, 6-7.30pm, Médiathèque José
Cabanis, Toulouse

And in 2011:
17 March “Clean”, safe aircraft, Palais de la Découverte,

Paris
3-4 May Toulouse Encounters 2010
*All events are in French except when marked with an asterisk.

Calendar 

The public plenary session of the Academy
will take place in the prestigious Salle des
Illustres in the Toulouse Town Hall.

On this occasion, the Academy will
welcome in its new members and Board of
governors, as well as presenting its prizes
and medals for 2010. 

A lecture at the end of the afternoon will be
followed by a reception, courtesy of the
Toulouse Municipality.

Public Plenary Session of the Academy
26 November 2010, afternoon, Salles des Illustres, Hôtel de ville, Toulouse 

Grand Prize
The Academy's Grand Prize was awarded to
Pierre Touboul (director of the Instrument
measurements Department) and Bernard
Foulon (technical director for accelerometers)
of Onera, and to Dr. Chris Reigber (chief
scientist for the CHAMP mission and co-chief
for the GRACE mission) from GFZ, for the
scientific results obtained particularly in
geodesics during the CHAMP and GRACE
missions, thanks to the accelerometers
elaborated by Onera.
Champ Mission 

In July 2000,
an accelero-
meter from
Onera named
Star was sent
on board the
G e r m a n
satellite Champ
(CHAllenging
M i n i s a t e l l i t e
Payload for
g e o s c i e n c e
and appli-

cation) for a mission in collaboration with
Cnes and GFZ aimed at mapping the Earth's
field of gravity. The latter was determined from
changes in the satellite's trajectory. The role of
the accelerometer consisted of measuring the
non gravitational forces in order to determine
their contribution to these irregularities and
subtract them from the field of calculation.
This mission made it possible to establish
several models of gravity field.
Grace Mission 
With the aim of obtaining more precise data
not only on the field of gravity but also on
temporal variations, Nasa launched the Grace
(Gravity Recovery and Climate Experiment)
mission in 2002 by which micro-wave
measurement is taken of the relative distance
and speed of two low altitude satellites. Each
satellite carried an Onera SuperStar
accelerometer, with a resolution 30 times
greater than that of the Star accelerometer.
With this mission, even more precise field
models were obtained, revealing for instance
seasonal variations associated with the
melting icecaps and the major hydrological
basins.

for more information: www.air-space-academy.org

HCI-Aero International Conference on Human-
Computer Interaction in Aeronautics 
3 to 5 November 2010, Cape Canaveral. 
Theme: Crew-ground integration. 
Co-Chairs: Michael Feary, NASA, and
Philippe Palanque, University of Toulouse.
Prog. Committee Chair: Guy Boy, FIT, NASA
Keynotes: Gerald D. (Gerry) Griffin, former
Director of the NASA JSC and Flight Director in
Mission Control, Amy R. Pritchett, Sc.D., Davis
S. Lewis, School of Aerospace Engineering at
Georgia Institute of Technology, former director of
the NASA Aviation Safety Program, Christopher
Johnson, Ph.D., University of Glasgow, chair of
the Scientific Advisory Board for the SESAR
(Single European Sky ATM Research)
programme.        www.ihmc.us/hci-aero2010

CHAMP satellite ready for transportation at IABG ©GFZ


