
T echnological leaps often meet with
some resistance on the part of the
actors involved. Old trades die out

and operators are obliged to sink or swim
in a new working environment. Re-
adjustment can be painful: new concepts
are introduced and the learning process
becomes longer with age as the human
brain loses its flexibility. For operators, it
is demoralising to be forced to abandon a
profession which was the source of much

pride, and humiliating to recognise, contrary to secular tradition,
that knowledge is no longer in the possession of the old but of the
young.

In the cockpit, the first revolution came with the introduction of
automatisms designed to relieve pilots of repetitive or
monotonous tasks and improve their own performance and overall
flight safety. 

Pilots accepted automation on the condition that they would be
allowed access to the information utilised by these systems and
that the latter would not be set tasks that pilots were incapable of
carrying out themselves. This position caused many sparks to fly
when manufacturers, anxious to improve low visibility landing,
committed themselves to automatic landing systems, whilst pilots
argued that they could carry out this task just as well if they were
provided with quality information in “head-up” display. At Air
Inter, the first airline in the world to perform CAT III landings (in
other words with a visibility of less than 200 metres) on scheduled
flights, there was a period during which the two methods
coexisted: automatic landing with the Caravelle and manual
landing with the Mercure.
In time, automatisms were to prevail in the shape of engine
regulation (with the arrival of turbojet engines), yaw dampers,
automatic pilot capable of replacing the pilot in all phases of flight
except take-off, automatic braking system in the event of rejected
take-off, etc.

The second revolution was caused by the advent of calculators
capable of computing all flight parameters including navigation
and flight path optimisation. Coupled to the automatic pilot, they
opened the way to totally automatic flight. The pilot’s role thus
became one of active surveillance and, if necessary,
reprogramming of the automatic pilot.

The third revolution was in the realm of communications, with
the arrival of satellites. It became possible to send reliable data
from the aircraft to the ground and vice versa. All navigation
parameters can now be transmitted to air traffic control services,
without any intervention on the part of the pilot. The temptation
then becomes to transfer control of the aircraft from the cockpit to
a manager on the ground. It is by no means sure, however, that
passengers who have become used to travelling with no driver in a
surface means of transport such as the VAL would agree to do
without one when it is impossible to stop immediately in the event
of danger. Pilots, for their part, rightly say that in the event of
breakdown, intervention is often necessary and that they, unlike
automatisms, are capable of handling unforeseen situations.

To take an example: when landing, the automatic pilot might order
the irreversible reduction of engine thrust at a certain height. If
there is an unfavourable wind gradient below this height, the
aircraft speed will rapidly decrease, possibly causing it to land
ahead of the runway; an experienced pilot would augment the
thrust in order to counter the loss of speed.
Pilots are indeed capable of managing unpredictable situations,
but only on condition that they receive training to this effect. Under
European regulatory standards this aspect has been left out of ab
initio training in order to cut costs. It is also necessary to maintain
pilots’ skill when they are doing less and less actual flying. These
disturbing aspects have been dealt with on various occasions in the
publications or during the forums organised by the Académie
nationale de l’Air et de l’Espace (ANAE).

Fully automated flight already exists in the military domain with
drones which will inevitably, sooner or later, invade some areas of
civil aeronautics (cf. ANAE’s Dossier 25). How can they be
integrated into the air traffic system? Will this be one step towards
automated air traffic management? In order to discuss these
questions the Academy is organising an international colloquium
on the subject in collaboration with AAAF and Fedespace
(cf. p6).
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Report of the month

If nothing were to halt this development,
the phenomenon could be expected to
intensify in the course of the 21st century. A
recent report published by the Académie
nationale de l’Air et de l’Espace (ANAE)1

estimates that traffic could increase by a
factor of almost 7, with associated fuel
consumption growing by a factor of only
5 due to improvements in engine efficiency
and aircraft operations. 

However, the following factors are likely
to hold back such an evolution:
• a major world (political or economic)

crisis,
• over-congested airspace,
• unacceptable environmental impact,
• uncontained terrorism,
• a shortage of fuel.

The last point, often left out of
prospective reviews, is the object
of the present study. The problem
was highlighted in a recent report
published by the Académie des
Technologies which forecasts
that the earth’s energy resources
will run out very shortly. No
alternative to fossil fuels is
immediately available, which
raises the following question:
what would be the conse-
quences of an oil shortage on
the future of air transport?

The stakes are obviously high
for all parties, which is why
ANAE has decided to create a
working group to look into the
question as objectively as
possible, picking up from where
previous studies have left off. 

The goal of the present Letter is
not to present conclusions or
recommendations on the subject
but to constitute a starting point
for future work.

The study day organised
recently by Fedespace2 into “Air
transport faced with the energy
challenge” provided an excellent
basis for reflections. Themes
tackled during the course of the

The staggering rise in air transport from the mid 20th century
on has kept abreast of the travel needs of an increasingly
mobile world. Between 1950 and 2000, air travel (measured in
PKT or Passenger-Kilometres Transported) increased a
hundredfold. Behind this extraordinary success story was a
remarkable new means of transport: the subsonic jet aircraft.
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day dealt with most aspects of the
question and can be grouped into
five chapters which will con-
stitute the future avenues for
reflection for the working group:
• the growing scarcity of oil

resources,
• substitute fuels,
• propulsion units,
• transport planes,
• economic aspects.

The problems identified and the
points requiring further develop-
ment are reviewed below. We
distinguish between solutions that
can be applied to existing aircraft
and those requiring an entirely
new concept, since contemporary
aircraft can be expected to be in
operation for most of the 21st

century (given the current fleet,
programmes under way and the
operational life-span of aircraft).

There is considerable disag-
reement among experts over the
question of oil resources and
consumption, but most would
agree to place the production
peak at some point between 2010
(for the most pessimistic) and
2030 (for the optimists). The
price of petrol will clearly be a
determining factor in the overall
evolution because of both its
impact on consumption and its
implications with regard to
exploitation methods that are not
for the moment regarded as
economically viable. 

The current rise in the prices,
mistakenly seen as a temporary
blip, is a forewarning of changes
to come and the question of the
price of petrol, an essential factor
in the study we are envisaging,
must be analysed quantitatively,
taking care to avoid short-term
speculation as far as possible.

Georges VILLE
Vice-President of the Academy

Former Assistant Director of the Aircraft Division, Aerospatiale, 
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Figure 1: An aircraft refuelling

1. Dossier 24 published in 2004: Impact of Aviation on the Atmosphere.
2. Study day organised on 3 February 2005 by Fedespace in collaboration with, and with the participation

of, AAAF, ANAE et ONERA. A CDRom is available of the proceedings, priced 30€, from Fedespace
(05 61 48 65 73).

3. Other types of propulsion - nuclear reactors, solar propulsion, muscular propulsion - have been
envisaged and even tested in the past, but are not dealt with here due to their unsuitability to the
purposes of aviation.



For the most part, the
alternatives to kerosene are well
documented, indeed some have
been in production for decades,
but their use in aeronautics is

dependent upon their adaptability
with regard to certain key charac-
teristics: state (solid, liquid or
gas), calorific value, density,
solidifying temperature, environ-
mental impact, availability and
economic viability. Conceivable
alternative fuels can be split into
three categories3:

1. Synthetic kerosene obtained
from coal or natural gas has
similar properties to petrol-based
fuels and could be used to replace
the latter (although it is generally
less efficient). Production proce-
dures were implemented in
Germany as early as the 1930s 
(cf fig. 2).

2. Biofuels obtained from
the biomass can be divided into
two types - bioethanol and methyl
esters - used respectively as
additives to petrol and diesel. The
use of these products in
aeronautics would not appear to
be practicable for the moment

because of their
vulnerability to
freezing and low
thermal stability.

3. Of the
different cryo-
genic fuels –
liquefied natural
gas (LNG) and
liquid hydrogen
(LH2) – the LNG
form does not
provide a cred-
ible alternative
for two reasons:
gas reserves are
forecast to run
out very shortly and there is a
preference for its use in the form
of synthetic kerosene. LH2 could
become a possible alternative but
requires an entirely new aircraft
(engine and airframe) concept.

In the area of propulsion,
priority must be given to finding
substitute fuels compatible (after
adaptation) with current aircraft
operations; the physico-chemical
properties of kerosene should
satisfy this criterion, even if its
use can lead to a slight
deterioration in aircraft

operational efficiency. The
creation of a type of propulsion
based on the use of cryogenic
fuels would require ground
breaking developments, although
some possible concepts have
been tested in the realm of space
activities.

The different options envisaged will
be assessed according to the
operational efficiency obtained as
compared with the current situation.
This analysis must take current aircraft
into account by looking firstly into the
various possibilities of reducing fuel
consumption without changing fuel type,
and subsequently studying the
consequences of a possible change in
fuel in terms of consumption, weight,
operational efficiency and costs. 

A study of the technical feasibility of
new aircraft concepts, using cryogenic
fuel for instance, is less urgent but very
necessary, and would pay particular
attention to quantifying weights,
consumption, costs and safety.

An economic approach will support
the entire study, including an analysis
of overall operational exploitation
costs. But we must dig even deeper if
we are to devise a satisfactory
response to the question raised. The
increase in operational costs will
bring with it a decrease in traffic that
will have to be quantified and
refactored into initial consumption
previsions.

Figure 2: The Fischer-Tropsch process for producing synthetic kerosene (Credit: Institut français de pétrole)
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changes to come
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Figure 3: Gap between world oil consumption and discoveries 
(Credit: ASPO)
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PUBLICATIONS
The full list of ANAE’s publications can be found on
our website: www.anae.fr
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Thanks to recent advances in key areas such as information
technology, robotics, optronics, radar imaging and data
transmission, Unmanned Aerial Vehicles are rightly playing a
more and more significant role in aeronautics and defence
activities. 
For the moment, UAVs are mainly utilised for military missions
(observation, electromagnetic positioning, targeting, etc.), but
numerous applications linked to domestic security or civil
missions could emerge in the future once problems linked to
their integration into general air traffic and operating costs
have been resolved.
Dossier 25 catalogues the different UAV systems, identifies
their current military missions and possible civil applications,
and puts forward some recommendations for the future
development of these systems.

No.1 Relation Homme-Machine
dans l’aéronautique , 1998,
300pp, 23€

No.2 Relation Homme-Machine
dans l’espace, 1999, 150pp.,
23€

No.3 Intégration Homme-Systèmes
dans l’Aéronautique, 2004,
CDRom, 19€

FORUMS 
in French only

No.12 Évolution des industries aérospatiales,
1998, 24pp, Fr. only.

No.13 Impact of Aircraft and Space
Launchers on the Environment and
the Climate, 1998, 52pp.

No.14 Medical Assistance to Aircraft
Passengers, 1998, 46pp.

No.15 Media and Safety in Air Transport,
2000, 96pp.

No.16 Horizon 2020, Société humaine et acti-
vités aérospatiales, 2000, 46pp, Fr. only.

No.17 La Formation des ingénieurs au XXIe

siècle, 2002, 89pp, Fr. only.
No.18 Air Traffic Management in Europe,

2002, 38pp.
No.19 L’Avion de transport supersonique,

2002, 64pp, Fr. only.
No.20 Pilot Training, 2003, 28pp.
No.21 Feedback from Experience in Civil

Aviation, 2003, 28pp.
No.22 Europe and Space Debris, 2003, 40pp.
No.23 The Ballistic Menace: What policy for

France and Europe? 2004, 40 pp.
No.24 Impact of aviation on the atmosphere,

2004, 88 pp.

DOSSIERS (10€)
Bilingual except where indicated

Les Progrès de l’aviation par le vol plané, 
Ferber 1907, reedition 1987, 86pp, 9€.

Le Nouveau Dédale, J.-J. Rousseau, 1801 edition, reedition 1987,
introduction by E. Petit, 44pp, coedition Sorbonne, 5€.

La Vie de l’avion commercial, 1990, 244pp, 15€.
Espace, Science et Médecine, 1994, 57pp, 12€.
Au temps de Clément Ader, 1994, 172pp, 21€.

Cooperation between aerospace industries, 
1995, 724pp (Fr/Eng), 23€.

Lettre-préface de Robert Esnault-Pelterie à l’Histoire
comique ou Voyage dans la Lune, by  Cyrano de Bergerac,

introduction by E.Petit, 1997, 52pp, 12€.
Joseph Czinczenheim, 1998, 66pp, 5€.

Ciels des Hommes, anthology, cherche midi éditeur, 
1999, 222pp, 15€.

Henri Ziegler, Hommages et Témoignages, 2000, 49pp, 5€.
Un système de positionnement “GALILEO” ; un enjeu 

stratégique, scientifique, technique, 2003, 200 p, 19 €, 
avec l’Académie de marine et le Bureau des longitudes

MISCELLANEOUS WORKS

in French or English according to
language of presentation

Payment:

! by cheque made out to ANAE ! by credit card: 
I, the undersigned,.......................................................... , authorise ANAE to debit the sum of
......................€ from my credit card " Visa " American Express " Euro/Mastercard 
No.: Exp. date : ....................

! by bank transfer, with no charge for the recipient, to :

Date: 
Signature: 

Surname: .................................................. First name: ................................................................
Function: .................................................. Company: ................................................................
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........................................................................................................................................................
Tel.: ...................................................... E-mail: .......................................................... wishes to:
# receive the Lettre de l’ANAE 
# order the following works (+ 3 € P&P per order)
.................................................................................................................................... .............. €
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subscribe to ANAE’s publications 
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• Airports of the Future, 1995, 420pp, 23€
• Mechanics, 1996, 134pp, 9€
• Legal and Financial Aspects of Air Safety,

1997, 250pp, 23€
• Media and Safety in Air transport, 1998,

112pp, 23€
• Increasing Capacity and Safety in European

Air Traffic, 2000, 273pp, 38€
• Europe and Space Debris, 2003, CDRom, 25€ 
• Engineer training, 2004, CDRom, 19€
• Contribution of space to planet management,

study day with Academies of Science, Marine,
Medicine, Technologies and the Bureau des
Longitudes, 2004, CDRom, 19€

ORDER FORM

RECENT COLLOQUIA

in French except where indicated

DOSSIER NO.25:
THE UAV REVOLUTION

Dictionnaire historique des Français du ciel* 

This dictionary will be published by the
Académie nationale de l'Air et de l'Espace
with cherche midi éditeur on 1st June, and
will be available at the Paris Airshow
(ANAE/GIFAS stand).
The work, the result of over ten year's
research by the History section of the
Academy, comprises two sections.
The first part is devoted to articles on those
who, from the Annonay Montgolfière to the
Ariane-5 launcher, fought to conquer the third
dimension: visionaries, inventors, engineers,
industrial giants, flying aces, airline pioneers,
fighter pilots and test pilots, operators and
decision makers. From the outset, women

were to play an important role in this "man's
world", justifying their renown and their
presence in this book.
The second part is thematic and deals with
organisations, institutions, civil and military
aviation, schools, industry, space, etc.  
Whatever your question, you will find the
answer in this study of a complex,
evolving ensemble, driven forward by 
the unceasing passion on the part of 
the different actors.

2005, French/English, 88 pp, 15 €

*Also available from cherche midi éditeur, 23, rue du Cherche-Midi, 75006 Paris 
01 42 22 71 20 - Fax : 01 45 44 08 38

Prebooking:
1 to 10 ordered ..................32 € per copy (incl.P&P)
11 to 30 ordered ................30 € per copy (incl.P&P)
31 to 50 ordered ................28 € per copy (incl.P&P)

French only, 900 pages, preface by Pierre Miquel, cover by Gérard Weygand, 35 €

Crédit Mutuel Toulouse Bonnefoy
15999-02203-00042577741

141 bis rue du faubourg Bonnefoy
31500 Toulouse, FRANCE



Below:
Jean-François Clervoy, 

Astronaut and ATV expert at ESA,
correspondent of the Academy, 

who gave a talk on the first automated
transfer vehicle, Jules Verne
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This work, the
fruit of ten years
research carried

out by the “History, Arts and Letters”
section, under the helm of Lucien
Robineau, will be presented on the
Academy’s stand at the 2005 Paris
Airshow (incorporated within the
GIFAS stand). 
More information on this work, which
is published in French only, can be
found in the publications list, p4.

Documentation centre
Under the terms of a new collaboration
with the José Cabanis Multimedia
Library (Médiathèque) in Toulouse, the
Academy is creating a documentation
centre open to the public.
More than 600 works on aeronautics
and space will be available for

consultation in its headquarters at
former Jolimont observatory, in
addition to trade magazines, files on
well-known aerospace personalities,
press reviews and the Academy’s own
publications.
Our documentalist, Patricia
Arquellada, will be delighted to
receive you on appointment only
(05 34 25 03 87) from Monday to
Friday.

Lecture cycle
In Toulouse, capacity audiences for the
“D’Air et d’Espace” lecture cycle
organised by the Academy in the
Grand auditorium of the José Cabanis
Médiathèque have once again proved
the public’s enduring enthusiasm for
aerospace culture (see below for more
details).

Toulouse International show
At this year’s Foire Internationale in
Toulouse, devoted to aeronautics, visitors
had the opportunity to admire a collection
of posters from one of the Academy’s
itinerant exhibitions, Aviation in posters,
1890-1990. Eminent poster artists depict
changing perceptions of aviation in the
heyday of air transport. 

Session in Auvergne
The Academy’s latest session was held in
the Auvergne region. 
As well as visiting the airport, where the
Academy held its private session at the
director’s invitation, members were
invited by various local firms with
aeronautic connections including the
Atelier Industriel de l’Air, the
Conservatoire Michelin (Academy’s
Grand Prix prize-winner for 2004),
Interforge from the Aubert et Duval group
(Grand Prix 2004), and the NSE
(Nizerolles Systèmes Électroniques)
group.

The Academy is currently putting the finishing
touches to a comprehensive dictionary of
French aeronautic personalities: 
"Dictionnaire historique des Français du ciel." 

Claude BECHET
Secretary general ANAE

Retired Air France Captain

Lecture cycle: D’AIR ET D’ESPACE

The first lectures of this cycle, organised in collaboration
with the Toulouse Médiathèque José Cabanis, have met with
a huge success, attracting an audience of students,
professionals and amateur enthusiasts. 

Below:
During final approach towards the
International Space Station, the supply
vehicle Jules Verne uses optic sensors to
determine, with millimetric precision, its
position relative to the docking port
situated to the rear of the Russian
segment

Above:
Pierre Jullien, Director of Toulouse libraries, Jean-Claude Bück,
President of the Academy, and André Turcat, founder.
The latter opened the lecture cycle with a talk on the evolving
shapes of aircraft from initial primitive contraptions to the latest
jumbo jets, not forgetting Concorde.
M. Turcat's actual flying experience on a astonishing number of
aircrat types gave the audience a privileged insight into the
world of the great aeronautics pioneers.

This lecture cycle continues on the last Tuesday of each
month in the Grand auditorium of the Médiathèque, at 5.30pm.

For further information: 05 34 25 03 80. 
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Colloquium: “Helicopters: Current and future missions”
8 and 9 November 2005 in Aix-en-Provence

After studying the use of helicopters in adverse weather conditions, the Academy will now examine
problems facing helicopters from a more general standpoint in this colloquium organised with
Eurocopter, Thales and Turbomeca. More details including the programme of this colloquium
will be included in our next newsletter. 
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HSI Forum “Ultra long-haul flights: Human factors”
22 June 2005 in Paris 
This forum will follow on from the forum held last June in the DGAC on technical aspects of ultra
long-haul flights, and will tackle the question of the human factors involved, both from the point
of view of crew and passengers.
p r o g r a m m e
- Feedback on Singapore Airlines operation: Philippe

Cabon, Université de PARIS V
Medical aspects:
- Ilnesses linked to ULR flights, Ries Simons, TNO

Human Factors Institute
- Sick bay for passengers, Dr Patrick Rodriguez, Air

France
- Medical training of cabin staff, Dr Patrick Rodriguez,

Air France
- Telemedicine, Dr Antonio Guëll, CNES
Contribution of new technologies:

Satellite transmission, live television, internet,
telephone, data transmission

- Olivier Courseilles, Alcatel Space
- Philippe Chenevier, Airbus
- Jacques Verrière, Air France

Cockpit and cabin crew comfort and hygiene:
- Diet, sleep management, Dr Guezennec, IMASSA
- Ergonomics of seats and rest areas, Pr. Régis

Mollard, Université de PARIS V
- Environment (air conditioning, lighting, movements),

Anne Kerrien, Airbus
- SNPL viewpoint, Regis Fusenig, SNPL (pilots’

union)
Passengers comfort and hygiene:
-  Anne Kerrien, Airbus
- Luc Bargeton, Air France
- Jean Luc Paillet, SNPNC

Discussions are scheduled after each session 
and at the end of the forum.

Colloquium: Aircraft and ATM Automation

Introduction, Jean-Claude BÜCK (President ANAE)
Inaugural speech, ICAO (to be confirmed)
Maintaining safety in a changing Air Transport
System, Stuart MATTHEWS (President, Chairman &
CEO, FSF)
THEME 1: CURRENT SITUATION
Moderator, Gérard DELALANDE (Directeur Stratégie
Pôle Aéronautique THALES, ANAE)
Background to automatic landing, Jean GROSSIN
(TEUCHOS)
Successive evolutions in aircraft automation, Etienne
TARNOWSKI (Senior Director Training Development,
AIRBUS )
Setbacks to ATC automation, 
Jean-Marc GAROT (member of IGACEM)
THEME 2: PROPOSED VISIONS
Moderator, Dominique COLIN DE VERDIÈRE (Conseiller
scientifique DGAC/DSNA, ANAE)
Human and Automation Integration Consider-ations
for UAV Systems, Prof. R. John HANSMAN (Dept.
Aeronautics and Astronautics, MIT)
Will SESAME bring us closer to “Vision 2020”?, Bo
REDEBORN (Director ATM Strategies, EUROCONTROL)
Transforming the US Air Transportation System,
Charles KEEGAN and Andres ZELLWEGER (Joint
Planning and Development Office) 
Concept américain, Nick SABATINI (Associate
Administrator FAA)
Task distribution between air and ground, Muriel
BRUNET, (DPRS, ONERA Toulouse)

THEME 3: WHEN TO AUTOMATE, AND HOW?
Moderator, Frédéric RICO (Advisor at DGAC)
ERASMUS, breaking through the “Wall of
automation”, Jacques VILLIERS (ANAE)
European Transport Workers’ Federation viewpoint on
ATM automation, Jean-Pierre ÉTIENNE (President ETF-
JATMWG) and Joe MAGEE (ATM Advisor for ETF and ITF)
Pilots’ viewpoint, IFALPA (to be confirmed)
Certification process of the European Aviation Safety
Agency, Dr Norbert LOHL (Certification Director EASA)
Single European Sky: current aims, methods and
initiatives, Ben VAN HOUTTE (Head of Unit ATM and
Airports, CE DG TREN)
THEME 4: PRIORITIES
Moderator, Hugues SUBRA DE SALAFA (Head of ATM,
AIRBUS)
SESAME, proposal for a Single European Sky
implementation programme, Soeren FISCHER
(Vice-President Strategy, Air Traffic Alliance)
Network Centric Air Traffic Management, Michael S.
LEWIS (Director business development, Boeing ATM)
Robust Data link, Philip CLINCH (SITA Aircraft
Communications) and Serge BAGIEU (Responsable du
projet FANS, AIRBUS )
Satellite Navigation and Communication, a key for
aircraft and ATM automation: GNSS, Galileo, Nicolas
DE-LEDINGHEN (VP Navigation et Communication
aéronautiques, Alcatel Space)
ROUND TABLE 
Chairman: Bernard ZIEGLER (ANAE)
Participants: selected colloquium speakers

p r o g r a m m eWith an average annual growth in air traffic of
around 4% expected in coming years, increased
automation of the Air Traffic System would seem
to be the only way of maintaining the safety level
whilst improving security and efficiency.
Most flight phases can already be automated in
modern aircraft and the use of UAVs for freight
transport and even passenger transport is
technically possible. 
Air traffic management, on the contrary, has
benefited little from automation and still relies
heavily on human resources and on a system of
data processing that has made no significant
contribution to the efficiency of the overall system.
The absence of effective ground-to-air datalink
and the difficulty of accurately forecasting flight
paths, combined with associated safety margins,
translate into congested airspace in dense zones.
Increased automation, if inevitable, will be uneven
and can only be achieved within a context of
mixed traffic in which automated and non
automated systems coexist. There will necessarily
be a transition period in which priorities will have
to be fixed as regards which functions to automate
and how. Such a changeover will only be possible
if it improves aids for controllers, as was the case
for pilots after initial scepticism.
Rather than focusing on total automation of the Air
Traffic System, this colloquium will aim to
encourage an exchange of views between the
different players involved so as to identify the
potential benefits of automation and pave the way
for more detailed studies.

17, 18 and 19 October 2005 at IAS, Toulouse

For more information or
to register for one of these events: 

05 34 25 03 80
a.n.a.e@wanadoo.fr

www.anae.fr


