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Greetings from the Commissioner for
Science and Research (2004-2009)

‘Making the European Union the world’s
most competitive and dynamic knowl-
edge-based economy’: these goals, set by
European leaders in the Lisbon Strategy in
March 2000, were certainly visionary. They are
still fully relevant today. Much has changed in
10 years; the European Union has gained
12 more Member States, we have been hit by
a global economic crisis, and our impact on
the globe is reaching unsustainable propor-
tions. But as we reflect on our vision from here
10 2020, it is clear that the knowledge-based
economy must underpin it.

The creation of a seamless European
Research Area, in which knowledge, ideas
and creativity can circulate freely, is there-
fore becoming ever-more pertinent. ERA
will continue to be the overarching aim of
European research policy and of our Frame-
work Programme for Research and Techno-
logical Development which currently covers
38 countries.

Launched in 2007 to span seven years, the
Seventh Framework Programme (FP7,
2007-2013) has given a €50 billion boost to
the Lisbon Strategy. On a yearly basis, the
FP7 budget has almost doubled compared to
the FP6 budget. But if we are serious about
reaching the target of 3% of GDP invested in
research, it will require a similar commitment
from all stakeholders, in particular from Mem-
ber States and industry.

The largest part of the FP7 budget is dedi-
cated to the ‘Cooperation’ specific pro-
gramme (more than €32 billion over the seven
years). In FP7, Aeronautics and Air Trans-
port (AAT) is part of the ‘Transport’ theme and
the budget for Collaborative Research over
seven years is close to €1 billion.

To make sure that this money is invested in
the most relevant and promising research, we

1 Strategic Research Agenda 2, www.acare4Europe.com

2 www.cleansky.eu
2 www.sesarju.eu

have oriented our work programmes in AAT
on the recommendations of the Advisory
Council for Aeronautics Research (ACARE)
Strategic Research Agenda'. Our work pro-
gramme is now focused around: Greening
of Air Transport, Increasing Time Efficiency,
Ensuring Customer Satisfaction and Safety,
Improving Cost Efficiency, Protection of Air-
craft and Passengers, and Pioneering the Air
Transport of the Future. But we also support
cross-cutting activities including, for example,
support to SMEs and stimulation of interna-
tional cooperation.

This book provides you with a concise over-
view of the projects selected for funding in
the first two FP7 Calls for Proposals, with a
cumulative indicative budget of €430 million.
In addition to these projects, new major initia-
tives have been introduced on the landscape
of EU-funded research. In 2008, the Direc-
torate-General for Research also launched
the Clean Sky Joint Technology Initia-
tive?, a public private partnership with a total
indicative budget of €1.6 billion (€800 million
coming from the European Commission).
Clean Sky focuses on the demonstration
of green technologies capable of reducing
the impact of aviation on the environment.
The SESAR Joint Undertaking® is working
towards harmonisation of air traffic manage-
ment in Europe and supporting the associ-
ated research. This is now in its development
phase (2008-2014) under the guidance of the
Commission’s Directorate-General for Trans-
port and Energy.

These are serious responses to serious chal-
lenges, and we must maintain our efforts as
the challenges grow. Continuously increas-
ing air traffic and the associated pres-
sure exerted on the environment, strong
dependence on oil, the emergence of new
strong economic regions and worldwide
competition are the challenges we must
engage with in developing Europe’s Air Trans-
port System of the future.
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Aeronautics and Air Transport Research
in the Seventh Framework Programme

The Aeronautics Unit of the Directorate-
General for Research is pleased to provide
you with a short description of more than
80 projects funded in the first two Calls for
Proposals of the Seventh Framework Pro-
gramme in the field of Aeronautics and Air
Transport.

The book starts with an introduction which
gives an overview of the Aeronautics and Air
Transport sector plus useful information on
the drafting process of the Call for Proposal
Work Programmes, the FP7 instruments, the
proposal evaluation and selection procedure
as well as statistics on the two first Calls for
Proposals. A short note on the Clean Sky and
SESAR joint undertakings is also provided.

For each project you will then find a short
description of the state of the art, the objec-
tives, the work planned during the project
and the expected results. The contact details
of the project coordinator and the partner-
ship are also provided. We hope that this
information will be helpful to research policy-
makers, project proposers who are looking
to achieve an exhaustive state of the art, and
stakeholders in the research community who
want to identify ongoing research projects of
interest to them or to identify potential part-
ners for future collaboration.

The research projects are grouped by the
activities of the Work Programme:

- The Greening of Air Transport;

- Increasing Time Efficiency;

- Ensuring Customer Satisfaction and Safety;
- Improving Cost Efficiency;

- Protection of Aircraft and Passengers;

- Pioneering the Air Transport of the Future.

European
Research Area

The last section is a collection of policy-
related actions to support, for example, the
participation of SMEs, international coopera-
tion in research, etc.

To help with your research, an index is also
provided based on the following technical
disciplines:

- Flight Physics;

- Aero-structures;

- Propulsion;

- Systems and Equipment;

- Avionics;

- Design Systems and Tools;

- Production;

- Maintenance;

- Flight Management;

- Airports;

- Human Factors.

At the end of the book, indexes by acronyms,
partners and instruments are also provided.
Contact details of the National Contact
Points, whose role is to relay the informa-
tion on the Seventh Framework Programme
in the European Union Member States, are
also given. Finally, contact details of the peo-
ple involved in the following up the projects in
the European Commission are also provided.

As the editor of this publication, and on
behalf of all my colleagues in the Aeronautics
Unit, | wish you a fruitful co-operation in the
Seventh Framework Programme.

The Editor

B

Rémy Dénos

—ER —
SEVENTH FRAMEWORK
PROGRAMME

(0]
£
=
o
>
2
e
=)
Y
(@]
(2]
)
c
(]
]
[
o
&)







Table of contents

Introduction

Index by Activities

Index by Technical Fields

Description of Projects Classified by Activities
The Greening of Air Transport

Increasing Time Efficiency

Ensuring Customer Satisfaction and Safety
Improving Cost Efficiency

Protection of Aircraft and Passengers
Pioneering the Air Transport of the Future
Cross Cutting Activities

Index by Acronyms

Index by Instruments

Index by Partners

List of National Contact Points

European Commission Staff Contact List

21
25
29
31
91
101
141
211
225
243
283
287
291
315
323

(7]
e
c
(]
)
[
O
(&)
Y
(©)
Q2
%
|—







European Aeronautics
and Air Transport System

Importance of Air Transport
System in Europe

The Air Transport System (ATS), which
includes the aeronautics manufacturing
industry, airports, airlines and air navigation
service providers, is an important economic
player all over Europe. Not only does it
ensure that people and goods move around
but it also generates wealth and jobs.

European aeronautics manufacturing
exports ~60% of its total production and is
a research intensive sector investing ~12%
of its turnover in research and development.
Air Transport provides 407 000 direct jobs
(2008, [1]) and also plays an important role
in other sectors like tourism. In addition to
the direct jobs, about 2.6 million indirect jobs
can be attributed to air-transport-related
activities (2005 , [2]) with a contribution to the
European gross domestic product amount-
ing to €241 billion (20086, [3]).

The European Air Transport System

(EU-27)

- 407 000 direct jobs in air transport
(2006', [1])

- 2.6 million indirect jobs (20052, [2])

- 4 200 passenger aircraft in service
(12/2008, [4])

- 798 million passengers transported
(2007, [2))

Society’s growing and changing air
transport needs

The number of intra-EU air passengers
increased about 5% annually between 1995
and 2004 (EU-25, [5]). A growing proportion
of the traffic is going to the low-cost air carri-
ers which have increased their share of flights
from 3% to 16% in five years (2001-2006,
[6]). Therefore, the importance of leisure travel
compared to business travel is also growing.

To answer these needs, in the period 2007-
2016, an average of 1 213 aircraft deliveries
(>100 seats, excluding freighters) has been

' Code NACE 62: Air Transport

predicted, 31% of which would be delivered
in the Asia-Pacific region (Europe: 24%, North
America: 27%, [7]).

This general trend of a continuously grow-
ing ATS should not hide the fact that events
such as, for example, the terrorist attack of
11/09/2001, fluctuating oil prices and the
more recent financial crisis may change the
situation suddenly, and a lot of flexibility is
required to adapt to these unpredictable
events.

Aircraft-related emissions and
environmental concerns

Aircraft propulsion relies almost exclusively
on the use of hydrocarbon fuels. While emis-
sions like CO, are directly coupled to fuel
consumption, combustion technology can
minimise NO, emissions and soot production.
The impact of other aircraft emissions such
as contrails (water vapour) are not yet fully
understood and quantified.

The share of direct emissions from aviation
was estimated to be 3% of the EU’s total
greenhouse gas (GHG) emissions in 2006,
while the road transport sector’s share is of
the order of 18%. In contrast to other energy-
intensive sectors that have succeeded in sta-
bilising or even decreasing their emissions,
the transport sector, and in particular aviation,
have not succeeded in offsetting the increase
in traffic (see Figure 1), in spite of constant
technological progress and high R&D invest-
ment (~12% of a company’s turnover).

Noise from aircraft is also a concern for popu-
lations living in the vicinity of airports. Here
also, in spite of quieter aircraft, the increase
in traffic results in an overall increase in noise
disturbances around EU airports. From 2006
to 2010, it is projected that the number of
exposed people in the Lden 55 dB(A) (Level
day evening night) contour will grow by about
10% [10].

In response to this, FP7 has put the ‘Green-
ing of Air Transport' as the first priority in its
Aeronautics and Air Transport theme. The
European Commission has also published a
Directive to include aviation in the existing EU
Emissions Trading Scheme (ETS) [8].

2 Code NACE 63: Supporting and auxiliary transport activities; activities of travel agencies
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Figure 1:
EU greenhouse gas emissions by sector referred to year 1990 levels
180
‘/.\.__./I = Intaviation
160 = Energy
== Industrial Processes
8 = Agriculture
% 140 — Waste
o ~o- Total (without LUCF)
o
~ 120 ~= Transport
x
O
2 100
—y— ——»
T —————
% ¥

Year

Time efficiency

Based on the Eurocontrol Performance
Review Report 2007 [9], air transport punc-
tuality (on-time performance with respect to
schedule) remained at a low level in 2007
(22% of arrival delays >15 min). After a con-
tinual deterioration between 2003 and 2006,
air transport punctuality stayed nearly con-
stant in 2007, which is an encouraging result
in view of the high increase in traffic. This is
definitely an area for improvement where the
SESAR Joint Undertaking will play an impor-
tant role.

Safety and security

With increasing traffic and the opening up
and interconnecting of national transport net-
works in an enlarged Europe, it is important to
maintain a high level of safety. In 2004, the EU
adopted a package of legislation as the first
step in creating the so-called 'Single Euro-
pean Sky'. This initiative seeks to promote
a more rational organisation of European
airspace, increasing capacity while ensuring
uniformly high safety standards throughout
Europe. It aims to put in place a framework
for decision-making and operational improve-
ment that will enhance the efficiency, safety
and cost-effectiveness of the system. In
20086, a Regulation was adopted which allows

0 T T T T T T T T T T T T T
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

the European Commission to keep European
airspace free from airlines and aircraft consid-
ered to be unsafe. Since then, the Commis-
sion has compiled a list of airlines considered
to be unsafe and therefore not permitted to fly
passengers or cargo in the EU or to operate
within European airspace.

The repeated threats of terrorist attacks in the
last few years have also emphasised the need
for a high level of security.

Aeronautics and Air
Transport Research
under the Seventh
Framework Programme

Aeronautics and Air Transport
Research in the Framework
Programmes

Specific aeronautics research at European
level was first introduced in 1989, under the
Second Framework Programme (FP2), in
the form of a pilot programme. The Seventh
Framework Programme (2007-20103) was
prepared and proposed by the European
Commission and adopted via a Co-decision
procedure involving the Council and the Euro-
pean Parliament. In FP7, the Aeronautics and



Air Transport theme (AAT) is part of the 'Trans-
port' thematic priority.

As can be seen from the following indicative
budget figures, aeronautics research started
with modest beginnings to reach today’s sig-
nificant values:

- FP2 (1987-1991): €35 million for a pilot
phase aimed at stimulating European
collaboration;

FP3 (1991-1994): €71 million dedicated to
a consolidation phase with emphasis on key
technical areas;

FP4 (1994-1998): €245 million focused on
industrial competitiveness with increas-
ing emphasis on subjects of wide public
interest;

FP5 (1998-2002): €700 million dedicated
to a specific key action aimed at industrial
competitiveness and sustainable growth of
air transport;

FP6 (2002-2006), €900 million as a part of
the ‘Aeronautics and Space’ thematic prior-
ity (this included budgets from both Direc-
torates-General for Research (DG RTD)

and Energy and Transport, DG TREN), with
equal focus on issues of public interest and
industrial competitiveness; and

FP7 (2007-2013), €960 million for Collabo-
rative Research focused on reducing the
environmental impact of aviation, as well as
on the efficiency, competitiveness and safety
of the air transport system. Another €800
million is dedicated to the Joint Technology
Initiative Clean Sky, also focusing on envi-
ronmental aspects. Overall, this results in a
considerable increase in funding compared
to FP6 (see Figure 2). Note that from this
same DG RTD Transport budget, another
€350 million has been contributed towards
financing the SESAR Joint Undertaking.

Since FP2, the EU has funded some
450 projects representing RTD work for a
total cost of about €4 bilion (i.e. at least
€2 bilion in EC funding). The total cost of
most of the research projects varies typically
between €2 and €8 million. However, there
are some 30 projects with larger total costs,
up to €100 million (Integrated Projects).
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Figure 2: Budget evolution of specific aeronautics research
in the Framework Programmes. In FP7, an additional
€350 million support the SESAR Joint Undertaking

Average budget per year
(Overall FP, in million €)
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Vision 2020 and the ACARE
Strategic Research Agenda

In 2000, a ‘Group of Personalities’ led by the
then Commissioner for Research, Philippe
Busquin, issued a report entitled 'European
Aeronautics, a Vision for 2020" [11]. The
report presents a thoughtful analysis of how
a reorganisation of the research in aeronau-
tics could better serve society's needs, and it
calls for the setting up of an Advisory Council
for Aeronautics Research in Europe (ACARE).

Since then, ACARE has defined and main-
tains a Strategic Research Agenda (SRA) i.e.
a roadmap for research into new technologies
which were identified as critical to fulfil the
objectives of Vision 2020. ACARE includes a
wide range of stakeholders such as Member
States, manufacturing industry, airlines, air-
ports, regulators, research establishments,
academia, Eurocontrol and the European
Commission.

In 2002, ACARE set some of the ambitious

goals for the period 2000-2020, in its first

Strategic Research Agenda (SRA-1, [12]):

- 50% cut in CO, emissions per passenger
kilometre;

- 80% reduction in NO,_ emissions;

- Halving perceived aircraft noise;

- Five-fold reduction in accident rates;

- An air traffic system capable of handling 16
million flights per year; and

- 99% of flights departing and arriving within
15 minutes of scheduled times.

In 2004, the second issue of the Strategic
Research Agenda (SRA-2, [13]) set the follow-
ing High Level Target Concepts for the future
European Air Transport System:

- Highly customer oriented;

- Highly time efficient;

- Highly cost efficient;

- Ultra green; and

- Ultra secure.

In 2008, an Addendum [14] to SRA-2 was
published to take into account recent evo-
lutions. In this document, the importance
of environmental impact is emphasised yet
again with a specific focus on the possibility
of using alternative fuels. The importance of a
mechanism that can speed up technological
progress is underlined, including international

co-operation and calls for the development of
a longer-term perspective.

Elaboration and scope of the Work
Programme

The research actions funded by the Euro-
pean Commission are implemented via Calls
for Proposals. The Work Programme is a key
document that sets out the objectives and
technical content of each Call. It is the result
of a broad consultation process that involves
many of the stakeholders in the field of Aero-
nautics and Air Transport (AAT).

The structure of the FP7 Work Programme is
in line with the recommendations of ACARE’s
Strategic Research Agenda 2. The content of
the Work Programme also takes into account
the observations provided by research cen-
tres, universities and industry. It is discussed
within the various European Commission’s
Directorates-General via an inter-service
consultation. The Commission also consults
an external independent Advisory Group.
Finally, the Work Programme integrates the
comments and receives the approval of the
Programme Committee which represents
the Member States and States Associated
to FP7.

The AAT Work Programme follows an all-
encompassing, global approach to com-
mercial aviation, focusing not only on the
improvement of aircraft technologies but also
on the infrastructure of the operational envi-
ronment. The programme covers commer-
cial transport aircraft, ranging from large civil
aircraft to regional and business aircraft and
rotorcraft, including their systems and com-
ponents. It also encompasses airborne and
ground-based elements of air traffic manage-
ment and airport operations and a number of
general issues, such as international co-oper-
ation, knowledge transfer and SME participa-
tion. FP7 does not fund military aeronautics
research.

The content of the Work Programme is
adapted Call after Call to the changing
Research and Technological Development
scene. Advantage is taken of possible syner-
gies between the Clean Sky and SESAR Joint
Undertakings.



Main research areas

Under FP7, the AAT Work Programme pro-
poses six activity lines:

1. The Greening of Air Transport

2. Increasing Time Efficiency

3. Ensuring Customer Satisfaction and Safety
4. Improving Cost Efficiency

5. Protection of Aircraft and Passengers

6. Pioneering the Air Transport of the Future

Within these six Activities, the Work Pro-
gramme calls for proposals for research
projects or coordination actions which answer
one or several topics mainly in the follow-
ing non-exhaustive list of technical domains
where research "Topics' are proposed:

- Flight Physics

- Aero-structures

- Propulsion

- Systems and Equipment

- Avionics

- Design Systems and Tools

- Production

- Maintenance

- Flight Management

- Airports

- Human Factors.

The Call also includes Topics that do not
deal with research by themselves but sup-
port the programme’s implementation in the
field of, for example, support to small and
medium-sized enterprises (SMEs), improved
international co-operation, support for the
organisation of conferences, etc.

Seventh Framework
Programme: Instruments
and Implementation

Research, technological
development and demonstration

The path from an idea to a product made
available on the market requires many suc-
cessive phases. Figure 3 illustrates a possible
procedure whereby an idea is first investi-

gated at the level of fundamental research.
Basic principles are observed and reported
then followed by a proposal of a possible
application which requires a technological
development. This development will lead to
a proof of concept, usually tested in a sim-
plified environment and in isolation from the
complete system in which the technology is
to be used. This enables advancing to the
next step: validating the technology in an
environment that is more representative of the
complete system. In the field of aeronautics,
an ensemble of technologies is often tested
simultaneously in an experimental ensemble
called a demonstrator.

Since the next phase usually sees the start
of product development, public funds are
normally confined to the support activities of
research and technological development up
to demonstration but not beyond. As indi-
cated in Figure 3, this evolution usually takes
several years. Another measure of this evolu-
tion commonly used in industry is the Tech-
nology Readiness Level, as described in [15].

FP7 Collaborative research
Instruments

The Aeronautics and Air Transport Work Pro-
gramme proposes the use of the following
range of instruments.

Collaborative Projects
(CP-FP or CP-IP)

Focused Projects (CP-FP or Level 1)

This comprises research and technology
development activities that range from basic
research to the validation of concepts at com-
ponent or sub-system level in the appropri-
ate environment through analytical and/or
experimental means. The objective of these
upstream research activities is to improve the
technology base with proven concepts and
technologies which could eventually be inte-
grated and validated at a higher system level.
The number of partners in such a project is
typically below 20 and the total cost below
€10 million. This instrument is similar to Spe-
cific Targeted Research Projects (STREPSs)
in FP6.
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Figure 3:
Research and technological development and product development

FP7 CP-Focussed - Level 1

FP7 CP-Integrating - Level 2

Integrated Projects (CP-IP or Level 2)

This comprises research and technology
development activities up to higher technol-
ogy readiness, centred on the multidisciplinary
integration and validation of technologies and
operations at a system level in the appropriate
environment (large-scale flight and/or ground
test beds and/or simulators). The objective of
these focused downstream research activities
is to produce proven multidisciplinary solu-
tions that work reliably in integration at the
scale of a system. A typical partnership of
such projects involves possibly 20 to 60 part-
ners with a total cost ranging between €10
and €100 million. This instrument can be seen
as similar to Integrated Projects (IP) in FP6.

Joint Undertakings or Level 3

This comprises the research and technol-
ogy development activities up to the high-
est technology readiness, focusing on the
combination of systems and the final proof
in the appropriate operational environment

of the comprised technologies in a fully inte-
grated system of systems. These activities of
full-system technologies demonstration are
undertaken in large-scale public-private part-
nerships especially established for this pur-
pose in specific areas: the ‘Clean Sky’ Joint
Technology Initiative relevant mainly to the
Work Programme activity ‘The Greening of Air
Transport’, and to SESAR, Single European
Sky Air Traffic Management Research. ‘Clean
Sky” and SESAR also cover research activities
of lower technology readiness levels (i.e. Level
1 and Level 2), where appropriate. The Calls
for Proposals for these activities are directly
published by Clean Sky and SESAR and are
not described in the AAT Work Programme.

In Figure 3, these instruments are positioned
along the development line.

Network of Excellence (NoE)

A Network of Excellence is an instrument that
was introduced in FP6. In the field of aero-
nautics, two were selected: ECATS (Environ-



mental Compatible Air Transport System) and
EWA (European Wind Tunnel Association).
These FP6 projects are described in [16]. This
instrument seeks for a sustainable integra-
tion of research activities and capacities with
the view of creating a European virtual centre
of research in a dedicated field. The recom-
mended number of partners is three to seven,
with of the project lasting 48-60 months. The
Joint Programme of Activities should combine
the participants’ complementary resources.

Coordination and Support Actions do not
involve research actions.

Coordination Actions (CSA- CA)

The aim of the CSA-CA is to coordinate
research activities and research policies. In
many cases, the consortium maintains an
updated state of the art of the research land-
scape and recommends a research strategy
in order to fill the research gaps (for example,
see further in this book Wakenet3-Europe,
in the field of aircraft wake turbulence). This
instrument can be used for most of the topics
for CP-FP (Level 1). This instrument can be
seen as similar to Coordination Actions (CA) in
FP6 (see, for example, ELECT-AE, in the field
of combustion or X3 Noise in [16]).

Support Actions (CSA-SA)

The CSA-SA can cover a broad spectrum
of activities. These can be studies (e.g.
FUSETRA, on the potential of seaplanes to
increase the possibilities offered by air trans-
port), actions to support the participation of
SMEs in the Framework Programme (e.g.
Aeroportal), to improve the co-operation with
International Cooperation Partner Countries
(ICPC, e.g. Aerochina2), and to support the
organisation of conferences at European level
(Euroturbo 8), etc.

FP7 implementation
Call for Proposals

Within the duration of the Seventh Framework
Programme (2007-2013), six Calls for Pro-
posals are planned.

The indicative budgets for the two first Calls

in Aeronautics and Air Transport (AAT) were:

- FP7-AAT-2007-RTD-1: €220 million (Direc-
torate-General for Research);

- FP7-AAT-2007-TREN-1: €4 million, (Direc-
torate-General for Energy and Transport);

- FP7-AAT-2008-RTD-1: €210 million (Direc-
torate-General for Research)

- FP7-ERA-NET-2008-RTD: €2 million (Direc-
torate-General for Research)

Detailed documentation for these Calls is
available from the CORDIS website (http://
cordis.europa.eu). There was no Call in 2009.

For each of these two first Calls, the budget
available for CSA-SA was about €3 million.
The remaining main part of the budget was
shared almost equally between CP-FP (Level
1) and CP-IP (Level 2) projects. In the 2008
Call, there was also a topic for an ERA-NET
project in an effort to coordinate some of
the national funding proposed by the Mem-
ber States in the field of Aeronautics and Air
Transport.

The next Calls will run on a yearly basis with
funding ranging between about €100 and
€160 million for DG RTD.

The evaluation and selection process

Following the deadline of a Call for Proposals,
a first eligibility check is performed. Eligibility
conditions are spelt out in the Call text — for
example, a maximum EC funding that can-
not be exceeded. The eligible proposals are
evaluated by independent evaluators who are
recognised experts in the relevant fields.

The eligible CP-FP (Level 1) and CSA-CA pro-
posals are assigned to technical panels (e.g.
Flight Physics, Propulsion, Avionics-Human
Factors and Airports, Noise, Systems and
Equipments, Design Tools and Production,
Aero-structures and Materials, Maintenance
and disposal, Breakthrough and Novel Con-
cepts) including evaluators with the relevant
competences. The CSA-SA proposals are
treated in a separate panel dealing with the
cross-cutting issues.

Within each panel, every proposal is initially
evaluated independently by at least three
evaluators, against three predetermined eval-
uation criteria, which have been published:
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- Scientific and technological excellence;

- Quality and efficiency of the implementation
and management;

- Potential impact through the development,
dissemination and use of the project results.

The marks range from 0 and 5 with a thresh-
old of 3 below which the project will not be
considered for funding. Proposals with overall
total marks below 10/15 are also rejected for
funding. Each evaluator registers his marks in
an Individual Evaluation Report (IER).

Once the individual evaluations have been
completed, the evaluators hold a consensus
meeting where they share their views and
agree on the common marks and comments
to be noted in the Consensus Report (CR).
This meeting is moderated by a Commission
representative who ensures that the different
views can be expressed freely and a consen-
sus is found in a fair way.

Representatives of each panel are then invited
to participate in a Final Panel where all the pro-
posals from all the panels are itemised to give
a ranked list. All projects that have passed
individual thresholds and have an overall
grade of at least 10 are eligible for funding.
However, the budget available is often not
enough to fund all the projects, so only the
top ones will, in effect, be funded. Follow-
ing the outcome of the final panel meeting,
minor adjustments can be made to the CRs
which then become the Evaluation Summary
Reports (ESR), to be sent later to the proposal
co-ordinator.

For the CP-IP projects (Level 2), panels of
five to seven evaluators assess each pro-

posal, first individually drafting their IER. After-
wards, the panel agrees on a preliminary CR.
If the marks for the proposal are above the
threshold, questions can be formulated for
clarification and sent to the consortium. The
co-ordinators are invited to a hearing on those
questions, after which the panel agrees on the
final CR. Representatives of each panel come
together for the final meeting during which the
ranked list is established and the final ESRs
are formulated.

Call results

Table 1 gives an overview of the results off
the two first AAT Calls. For CP-FP (Levell),
the success rate in the two first Calls was of
the order of one proposal funded out of seven
submitted. As the proposal text is the only link
between the proposers and the evaluators, it
must be comprehensive, of very good qual-
ity and address each of the three evaluation
criteria properly. The CP-FP (Level 1) projects
are the most numerous and represent about
52% of the EC funding recommended after
the evaluation. While the maximum EC contri-
bution allowed was €8 million in the first Call
and €6 million in the second Call, the average
EC contribution for this type of project is €3.9
million.

The eight CP-IP projects have an average EC
contribution of €25 million and represent 46%
of the overall EC contribution.

The CSA-SA projects represent a small per-
centage of the EC funding (1.3%) but usu-
ally provide a significant contribution to the
research policy and can act as a catalyser or
as stimulation measures.

Table 1: Some statistics on the results of the first two AAT Calls

Share % | Recommended Share | Average Funding
EC Funding (M€) (M€)
58

CP-FP (Level 1) 71% 224.7 52% 3.9
CP-IP (Level 2) 8 10% 200.3 46% 25.0
CSA-SA 15 18% 5.8 1.3% 0.389
CSA-CA 1 1% 2.2 0.5% 2.2

TOTAL 82 433.0




Small and medium-sized enterprises

SME participation in FP7 research projects is
strongly encouraged in the Work Programme.
The Specific Support Action Aeroportal (see
project description or www.aeroportal.eu) has
provided support to SMEs to help them find
their way in FP7.

Successive Work Programmes have seen an
increasingly successful response from SMEs
(see Figure 4). Note that between FP6 and
FP7, the funding rate for SMEs for research
activities  (excluding demonstration) was
raised from 50% to 75% (similarly for non-
profit public bodies, secondary and higher
education establishments, and research
organisations).

International co-operation

The Guide for Applicants of the second Call
(see CORDIS FP7-AAT-2008-RTD-1) lists
the 27 Member States and the 11 Associ-
ated Member States which, at that time,
constituted the FP7 Members. This does not
exclude the possibility to co-operate with the
so-called International Cooperation Partner
Countries (ICPC). A list is published within
each Work Programme that identifies which
countries can participate and which coun-
tries are entitled to receive funding from FP7
('developed' countries can participate but
without FP7 funding).

The Work Programme encourages interna-
tional co-operation in areas of mutual benefit.
A number of stimulation actions have taken
place recently with Russia, other countries
from Eastern Europe, Central Asian states
and China, which have resulted in the iden-
tification of fields of mutual interest for
research actions with EU partners in the Work
Programme.

As far as ICPC participation in the second
Call is concerned, ~1.6% of the requested
EC contribution in successful proposals came
from ICPC countries.

Other initiatives relevant to
Aeronautics Air Transport

‘Clean Sky’ Joint Undertaking

In order to answer increasing concerns about
the impact of aviation on the environment, a
public-private partnership was launched in
2008 between the Commission and the aero-
nautics industry in the Joint Technology Initia-
tive 'Clean Sky' with the aim of accelerating
the integration of 'green’ technologies in the
European Air Transport System.

With EC funding of €800 million and an equal
contribution from industry (mostly in kind), €1
600 million will be invested in RTD work dur-
ing 2008 - 2017 [17].

Clean Sky is structured into six Integrated
Technology Demonstrators (ITD):

- Smart Fixed Wing Aircraft;

- Green Regional Aircraft;

- Green Rotorcraft;

- Sustainable and Green Engines;

- Systems for Green Operations; and

- Eco-Design.

The achievements of the platforms, in par-
ticular with respect to reducing environmen-
tal impact, will be assessed by the so-called
technology evaluator.

The ITDs are mainly coordinated by large
industry partners with a work share of €800
million, of which 50%, i.e. €400 million comes
from Clean Sky Joint Undertaking (CSJU)
contributions. Numerous Associate Mem-
bers were also selected to help implement
the Clean Sky Work Programme. Their con-
tribution is about €400 million, 50% of this
i.e. €200 million coming from the CSJU con-
tribution. Finally, RTD activities for €200 mil-
lion CSJU funding will be made available for
additional partners from industry and research
institutions through open Calls for Proposals.
More information and announcement of the
Calls can be found at www.cleansky.eu.
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Figure 4:
Evolution in the participation of SMEs
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SESAR - Single European Sky
Air Traffic Management (ATM)
Research

The SESAR (Single European Sky ATM
Research) programme has been launched as
an integrated part of the Single European Sky
initiative (SES). This programme represents
the technological pillar of the SES and aims
to develop a modernised and highly efficient
air traffic management infrastructure which
will enable the safe, cost-efficient and envi-
ronmentally friendly development of Europe's
air transport.

In order to rationalise and organise ATM
research so that it leads to actual operational
and industrial implementation, all Air Traf-
fic Management (ATM)-related research in
the Seventh Framework Programme will be
undertaken and implemented by the SESAR
Joint Undertaking (SESAR JU), established by
a Council Regulation under Article 171 of the
Treaty. This Joint Undertaking coordinates the
SESAR programme with other aeronautical
research activities in order to maintain a con-
sistent system-wide approach for the entire
air transport system, and manages all ATM
research so as to avoid possible duplications
between different programmes.

The SESAR programme comprises three
phases:

1. Definition phase (2005-2008), which deliv-
ered an ATM Master Plan for 2020 and
beyond, defining the content of the next
generation of ATM systems and identifying
the necessary elements for its realisation.

2. Development phase (2008-2013), which
develops the necessary elements on the
basis of the definition phase findings.

3. Deployment phase (2013-2020), through
which there will be large-scale production
and implementation of the new air traffic
management infrastructure, composed of
fully harmonised and interoperable compo-
nents which guarantee high-performance
air transport activities in Europe.

The EC will provide a maximum total contribu-
tion of €700 million to SESAR JU for the pro-
gramme’s development phase over the period
2007-2013 (€350 million from the Transport
Thematic Priority (including Aeronautics) and
€350 million from the Trans-European Net-
works programme). More information can be
found at www.sesarju.eu.
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ATAAC

Advanced Turbulence Simulation for
Aerodynamic Application Challenges

State of the Art - Background

Substantial resources have been invested
over the years into Computational Fluid
Dynamics (CFD). These investments (many
of them made in the framework of European
programmes) have resulted in a remark-
able progress in the use of Computational
Fluid Dynamics (CFD) for the design of new
aircraft by the European airframe industry,
significantly reducing the reliance on wind-
tunnel and flight tests. This trend has resulted
in the progressive shift of CFD priorities from
numerics to flow physics and, ultimately, to
turbulence modelling, which has become the
weakest link in the CFD-based design chain.
This is highlighted by the fact that, on the one
hand, the theoretical capabilities for simulating
full aircraft configurations with deployed flaps
and landing gear are available, while, on the
other hand, maximum-lift prediction of much
simpler configurations or flow and noise pre-
dictions for an isolated landing gear fail due to
turbulence modelling defects. It is clear that
strengthening this link is crucial to satisfying
the urgent needs of the European aerospace
industries. CFD-aided design procedures for
the analysis of turbulent aerodynamic flows
must be improved to a level that is sufficient
to resolve numerous problems directly related
to the ‘Green Aircraft Challenge’, e.qg. reliable
evaluation of innovative drag and noise reduc-
ing concepts, and high lift systems allowing
steeper take-off and landing.

Objectives

ATAAC aims at improving the current turbu-
lence modelling/simulation approaches avail-
able in CFD methods for aerodynamic flows.
As Large Eddy Simulation (LES) will not be
affordable for the high Reynolds numbers
typical of real-life flows in the next decades,
ATAAC focuses on approaches below the
LES level, namely Differential Reynolds Stress
Models (DRSM), advanced Unsteady Rey-

nolds Average Navier-Stokes (RANS) models,
including Scale-Adaptive Simulation (SAS),
Wall-Modelled LES, and different hybrid
RANS-LES coupling schemes. The project
resources will concentrate exclusively on
flows for which current models fail to provide
sufficient accuracy, e.g. stalled flows, high lift
applications, swirling flows (delta wings, trail-
ing vortices) or buffet. The assessment and
improvement process will follow thoroughly
conceived roadmaps linking practical goals
with  corresponding industrial application
challenges and with modelling issues through
‘stepping stones’ represented by appropriate
generic test cases.

The final goals are:

- to recommend one or at most two ‘best’
DRSM for conventional RANS and Unsteady
RANS;

- to provide a small set of hybrid RANS-LES
and SAS methods that can be used as ‘ref-
erence’ turbulence-resolving approaches in
future CFD design tools;

- to formulate best practice guidelines for the
recommended models with clear indications
of areas of applicability and uncertainty for
aerodynamic applications in industrial CFD.

Description of Work

The project consists of four work packages
(WP).

WP1 is dedicated to managing the project
and dissemination and exploitation activities.
This WP also includes the management of the
website, which hosts the database and is also
used for the management, communication
and dissemination processes. The remaining
three work packages deal with scientific and
technical work.

WP?2 is dedicated to the work on the different
types of models under consideration and their
improvement in terms of both physics and
numerical efficiency.
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WP3 serves the assessment of the chosen
models and their improvement based on the
roadmaps by employing small sets of basic
and challenging applications from the fields of
both aerodynamics and aero-acoustics.

WP4 is dedicated to the gathering and preser-
vation of the knowledge gained in the project
and the appraisal of the models based on the
results of WP2 and WP3. This work package
will run over the complete time of the project
ensuring also the critical supervision of the
assessment process in WP3, the adherence
to quality guidelines, as well as the identifica-
tion and minimisation of uncertainties. Thus it
will guarantee a sound final assessment of all
project results leading to the recommendation
of ‘standard’ or ‘reference’ approaches from
the different model strands and to a concise
set of best practice guidelines.

[

Expected Results

Besides a set of critically assessed and
improved turbulence models and approaches
with the main results of ATAAC are one (or at
most two) ‘best’ Reynolds-Stress models for
conventional RANS and Unsteady RANS, as
well as a small set of hybrid RANS-LES and
SAS methods that can be used as ‘reference’
turbulence-resolving approaches in future
CFD design tools. These will be supple-
mented by recommendations for their usage
and their range of applicability and uncer-
tainty, which will be documented in the best
practice guidelines.

Contributing to reliable industrial CFD tools,
ATAAC will thus have a direct impact on the
predictive capabilities in design and optimi-
sation. This is of utmost importance due to
the clear tendency of the airframe industry
to base their design cycles much more upon
numerical simulation and to perform experi-
ments with a significantly reduced frequency
at a later point in the cycle. Increasing the
trust in reliable prediction, ATAAC will thus
directly contribute to the development of
greener aircraft (Greening of Air Transport) as
well as to improving cost efficiency.

vorticity
6000

Detached Eddy Simulation of Three-Element Airfoil showing turbulent structures
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DESIREH

Design, Simulation and Flight
Reynolds-Number Testing for
Advanced High-Lift Solutions

State of the Art - Background

Laminar wings offer a significant potential for
advancing aerodynamic performance and
thus improving the environmental accept-
ance of future aircraft. While offering a large
fuel saving potential, laminar wings for large
transport aircraft still suffer from incompatible
high-lift leading edge systems. Natural lami-
nar flow (NLF) technology poses new design
constraints and adds further design param-
eters to the design space. Hence, the design
space of a NLF high-lift system must be wider
compared to the design space of a high-lift
system for a transport aircraft with turbulent
wings. Exploring a wider design space calls
for automated optimisation algorithms for
which, however, code developers often lack
the specific knowledge.

In the industrial design process of high-lift
systems, the wind tunnels play a very impor-
tant role as they allow a reliable analysis of
the design variations with respect to aircraft
performance. Pressurised cryogenic wind
tunnels are able to simulate almost any flight
condition so these tunnels are very important
in minimising the uncertainties. An improve-
ment in the testing efficiency, by applying
simultaneously  different  state-of-the-art
measurement techniques under cryogenic
conditions, provides the potential to decrease
the development costs within the industrial
design process.

Objectives

DeSiReH supports the realisation of Vision
2020 by improving the aerodynamics of the
high-lift system. This will be achieved by
considering the numerical design methodol-
ogy and the measurement techniques for
cryogenic conditions for an advanced lami-
nar high-lift wing design to be performed in

DeSiReH. This will facilitate an improved
industrial design process in terms of product
quality, efficiency and reduced development
costs with respect to the high-lift systems.

DeSiReH addresses the following quantified

objectives:

- reducing the industrial aircraft development
costs by 5% through less and more efficient
wind tunnel testing;

- decreasing the time-to-market by 4% by
improving the aerodynamic design turn-
around time;

- improving the industrial high-lift design
process efficiency by 15%;

- designing a compatible high-lift system ena-
bling the NLF-potential of reducing aircraft
drag by 5%.

Description of Work

Existing and validated high-fidelity numerical
tools will be developed for an efficient high-lift
design and optimisation process chain, which
is able to explore the design space of a typical
multi-objective optimisation problem.

These strategies and tools are applied to the
aerodynamic design of a high-lift system for
the NLF wing. The key objective of the design
activity is to achieve the required high-lift per-
formance in take-off and landing whilst facing
the constraint to maintain NLF at cruise to the
best possible extent. The matured methods
are benchmarked against the aerodynamic
high-lift design by applying today’s indus-
trial design approach. This benchmark is an
important activity for the targeted qualification
of the high-fidelity optimisation process and
strategies for industrial implementation.

A further important work package focuses on
the improvement of the experimental meas-
urement technigque for cryogenic testing. The



objectives here are to enhance the measure-
ment accuracy of the results and to gener-
ate the capability to apply different important
techniques (e.g. transition measurement and
deformation measurement) in parallel, and to
analyse the influence of the model surface
quality on the high-lift performance. These
techniques are finally applied in the ETW at
high Reynolds numbers on the HARLS model
equipped with the high-lift system.

Expected Results

DeSiReH intends to provide an efficient, high-
fidelity numerical design process which will
be applied for designing and testing a high-
lift design system for a laminar-flow wing.
The design will be tested in the ETW in a
close joint action between the numerical and
experimental specialists. The latter will use the
enhanced testing strategies and technologies
also prepared in DeSiReH. The results will
be ready and available for being integrated

into the Smart Fixed-wing Aircraft part of the
Joint Technology Initiative ‘Clean Sky’. The
results will also be promoted by an intensive
dissemination within respective papers and
workshops, for instance in the KATnet Il Coor-
dinating Action.

The results include, but are not limited to:

an optimised laminar wing high-lift system;

- an improved high-lift design methodology in

an industrial context and evaluation of the

aerodynamic high-lift system solutions;

advanced experimental measurement tech-

niques at cryogenic conditions;

- quantification of the environmental and eco-
nomical benefit in relation to the ACARE
targets.

DeSIRell
2009-2012
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REACT4C

Reducing Emissions from Aviation
by Changing Trajectories for the

Benefit of Climate

State of the Art - Background

Despite the significant progress that has been
made in reducing the specific emissions of
aircraft, in particular CO,, the absolute emis-
sions have been increasing rapidly during the
recent decades and are projected to continue
to grow. Furthermore, aviation substantially
impacts upon the climate through non-CO,
effects such as ozone formation and methane
destruction from aviation’s NO, emissions, the
formation of contrails and contrail cirrus, the
emission of H,0 at high altitudes, emission
of aerosols (e.g. soot) and aerosol precur-
sors (e.g. SOx), which are directly radiatively
active and which modify cloudiness and cloud
micro-physical and radiative properties.

Current flight planning is performed with the
objectives of achieving maximum punctuality
or minimizing the operational costs, whereas
the target of minimal fuel consumption, mini-
mal CO, emissions or minimal climate impact
has a lower priority.

Impact of aircraft non-CO, emissions on the
atmospheric composition and on the climate
depends on the altitude and location of the
emissions. Therefore climate impact via NO,,
contrails and contrails cirrus can be reduced,
for example, by flying lower and avoiding con-
trail regions. On the other hand this results in
a higher fuel burn and hence in higher CO,
emissions.

The project REACT4C will perform an opti-
misation approach for alternative or environ-
mental flight planning in order to assess the
potential for reducing fuel consumption, CO,
emissions and climate impact from aviation.

Objectives

In order to reduce aviation’s emissions and
improve its environmental compatibility, the

project REACT4C will address those inef-
ficiencies which exist in the aviation system
with respect to fuel consumption and emis-
sions by investigating the potential of alterna-
tive flight routing for lessening the atmospheric
impact of aviation.

Hence, the main objectives of REACT4C are:

- to explore the feasibility of adopting flight
altitudes and flight routes that lead to
reduced fuel consumption and emissions,
and lessen the environmental impact, and

- to estimate the overall global effect of such
ATM measures in terms of climate change.

The objective of REACTAC is to demonstrate
that environmentally-friendly flight routing is
feasible, but does not address the opera-
tional implementation of such advanced Air
Traffic Management (ATM) procedures. The
latter would require much more time than is
available during the present project. How-
ever, REACT4C will deliver substantial scien-
tific foundation and operational specification
for novel ATM procedures, which might be
explored in a later phase of the SESAR JU.
Analogously, REACT4C will deliver fundamen-
tal concepts of aircraft that are better suited
for environmental flight routing, which will
have the potential to enter the Clean Sky JTI
in a later phase.

Description of Work

We plan to achieve the objectives of
REACT4C mainly by a numerical approach,
which combines atmospheric models of dif-
ferent complexity, ATM tools of planning
flight trajectories, including models to calcu-
late aircraft emissions, and tools for aircraft
pre-design.

The work plan of REACT4C is structured into
nine Work Packages (WPs) such that each
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individual work package is as compact as
possible and that interfaces among different
work packages can be kept as simple and
efficient as possible (see also figure).

We begin with the selection of weather situa-
tions (WP1). Climate cost functions are deter-
mined for these weather situations (WP2) and
then fed into a flight planning tool to calculate
environmentally-friendly flight trajectories and
emissions and climate impact along these tra-
jectories (WP3). Finally, the results are evalu-
ated and uncertainties are estimated (WP4).

The potential for mitigating the atmospheric
effect of aviation are further explored (WP5)
and how aircraft design can be optimized with
respect to environmentally friendly flight rout-
ing is studied (WPB).

The findings of the project will be aggregated
to recommendations for future ATM, aircraft
design and research (WP7). Specific WPs on
coordination and exploitation (WP8) and man-
agement of the project (WP9) complement
the above structure.

Expected Results

The expected results are:

- An initial scoping study of expanding an
operational flight planning tool by optimisa-
tion against criteria of fuel consumption and

emissions will be performed; the inclusion of
climate cost functions will enable environ-
mentally friendly flight planning with respect
to climate impact;

The project will, for the first time, quantify
the potential for improvements of inefficien-
cies in the air transport system with respect
to fuel consumption, emissions and climate
impact due to non-conventional flight trajec-
tories under realistic atmospheric conditions
on a regional and global scale.

For the first time, 4D climate cost functions
(as functions of latitude, longitude, altitude
and time) will be calculated for realistic
weather situations. These cost functions will
rely on different emission metrics of climate
change, targets being time integrated mar-
ginal Radiative Forcing RF (in analogy to the
Kyoto metric Global Warming Potential) and
temperature change after a given time hori-
zon (the Global Temperature Potential);

The project will allow the formulation of spe-
cific recommendations for stakeholders on
flight planning, aircraft and engine design for
future green aircraft;

Cooperation will be instigated between
complementary experts required for envi-
ronmental flight planning, which has the
potential to initiate follow-up joint work in
Clean Sky JTI and SESAR JU.

Graphical presentation
of project structure,
showing work packages
and interaction

Meteorological data

archetype situations I

Climate Cost Functions

airframe

Optimised trajectories, emissions,
iative forcin, limate impact
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SADE

Smart High Lift Devices for
Next-Generation Wings

_/l
State of the Art - Background

Al aerodynamic concepts for significant
reduction of drag such as laminarisation
require slim high-aspect-ratio wings. How-
ever, state-of-the-art high lift systems will suf-
fer from the reduced construction space and
do not cope with the required surface quality.
Thus, SADE will develop suitable ‘morphing’
high lift devices. The seamless ‘smart lead-
ing-edge device’ is an indispensable enabler
for laminar wings and offers great benefit for
reducing acoustic emissions; the ‘smart sin-
gle-slotted flap” with active camber capabil-
ity permits a further increased lift. Thanks to
their ability to adapt the wing’s shape, both
devices also offer aerodynamic benefits for
cruise flight.

Morphing devices imply the integration of
drive systems into tailored lightweight struc-
tures and therefore reduce complexity and
mass. Furthermore, focusing on electric actu-
ators can diminish the energy consumption,
which directly reduces the aircraft operational
costs as well as the environmental impact.

However, the high elasticity required for effi-
cient adaptability of the morphing structure is
diametrically opposed to the structural targets
of conventional wing design like stiffness and
strength. To find the optimum compromise,
precise knowledge on target shapes for maxi-
mum high lift performance and sizing loads is
mandatory.

Objectives

SADE aims at a major step forward in the
development and evaluation of the potential
of morphing airframe technologies and con-
tributes to the research work on the reduc-
tion of carbon dioxide and nitrogen oxide
emissions through new intelligent low-weight
structures.

The project objectives are:

- Develop and investigate the morphing high
lift devices ‘smart leading edge’ and ‘smart
single-slotted flap’;

Enhance morphing structure concepts
and develop solutions which cope with
the requirements of real aircraft and
industrialisation;

Increase technological readiness of mor-
phing structures and verify experimentally;
Perform multidisciplinary design and assess
benefits for the overall system and for all
individual disciplines;

Reduce system complexity and mass;
Enable seamless high lift devices and there-
fore enable laminar wings;

- Increase lift-over-drag in take-off thus ena-
bling steeper climb and reducing noise
footprint;

Increase maximum lift in approach referring
to conventional droop-nose devices;

- Reduce noise emissions in approach com-
pared to high lift systems containing slats;
Reduce power consumption following the
more-electric-aircraft concept;

Concentrate European experts on mor-
phing. Create a roadmap itemising further
research until the first experimental flight
can take place with full-scale morphing wing
devices.



Description of Work

The most essential challenge for morphing
today is the technological realisation and opti-
misation of available promising concepts for
smart structures towards the special require-
ments of full-scale systems. Another chal-
lenge results from the aero-elastic condition
the structural system is optimised for. SADE
comprises all relevant disciplines for the
investigation of morphing wings, operates a
state-of-the-art virtual development platform,
but focuses on the structural challenge of
realising morphing high lift devices.

The work includes:

- Initialise a common database with a refer-
ence geometry related to previous projects
and establish a central data management
infrastructure.

Calculate the aerodynamic target shapes
for the morphing structures and structural
design studies for the smart leading edge
and the smart single-slotted flap.
Component  development, manufactur-
ing and testing (skins, actuation, frame
structure).

- Detailed structural design of both targeted
smart high lift devices and the development
of actuators and control concepts.

Design a modular wind-tunnel test bed
based on a fixed wing-box concept.

- Multidisciplinary analysis of both selected
and designed smart high lift devices.
Manufacture and assembly of test bed and
morphing devices.

Static and dynamic tests with the wind-tun-
nel functional model.

- Wind tunnel tests at TSAGI 101.

Expected Results

In order to compare the effect of the differ-
ent morphing high lift systems on real aircraft
a baseline reference from a previous project
will be selected. This reference will be used
to compare the performance impact of a
change in the high lift system’s design. The
performance potential will be measured on a
combined basis of the weight impact and the
direct operating cost (DOC) impact. The inter-
relation between added weight as compared
to the baseline and added lift is to be consid-
ered for the weight impact. Direct operating
costs are considered as a measure for the
economic feasibility of a candidate concept.
The cumulative effects of the total weight
impact, and the impact on fuel efficiency,
maintenance complexity, purchase price, etc.
are all taken into account in the DOC. Thus,
for the first time, DOCs relative to morphing
high lift systems will be available.

SADE encompasses the development of
morphing technologies, the realisation of mor-
phing components and assesses the benefit
at aircraft level. The project will open a road-
map itemising the further research required
until full-scale flight tests take place with mor-
phing wings.

Smart Leading Edge
(SLE)

oL

Smart Single
Slotted Flap
(S8SF)

| — |

SADE smart high lift configurations
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GreenAir

Generation of Hydrogen by
Kerosene Reforming via Efficient
and Low-Emission New Alternative,
Innovative, Refined Technologies
for Aircraft Application

State of the Art - Background

Europe is an important player as far as climate
change is concerned. Following this line, the
aeronautic industry aim at ‘greener’ aircraft
and a ‘greener’ air transport’ system.

Another topic thoroughly investigated is the
improvement in new aircraft architectures, in
particular simplifying the secondary onboard
energy systems. In the future, the three sys-
tems presently on aircraft, i.e. hydraulic,
pneumatic and electric, shall be ultimately
reduced to just an electric one.

One option of these advanced aircraft archi-
tectures is that the engines are primarily used
to produce thrust, and additional onboard
electric power is generated by a separate
autonomous unit, for which fuel cells are a
promising candidate.

Despite the widespread discussion about a
hydrogen economy, kerosene will remain the
one and only aviation fuel for the coming dec-
ades. However, the key problem of applying

Plasma Assisted Reforming (PAF)

1]

—

fuel cells on board an aircraft will be to gener-
ate hydrogen from the onboard kerosene fuel.

For this purpose various processes, e.g.
autothermal or catalytic partial oxidation, have
already been investigated. GreenAir deals
with two alternatives, which promise to be
better suited to aircraft application.

Objectives

GreenAir will elaborate the fundamentals
of two unconventional methods to gener-
ate hydrogen from kerosene for continuous
operation of a fuel-cell system on board an
aircraft: partial dehydrogenation (PDh) and
plasma-assisted reforming (PAF).

The main objectives include the definition
of requirements and the elaboration of con-
cepts for their implementation into aircraft.
The proof of concept will be carried out with
breadboard systems in the power range of 1
kW (PDh) to 5 kW (PAF) — big enough to allow
ajudgement of the technology with respect to
its viability and scaling-up and small enough
to be cost effective.

q ‘ subsequent shift reaction: CO + H,0

H2-generation from
kerosene by plasma-

CO,+H
2 2 i reforming (PAF)
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kerosene from tank \

H2-generation from
kerosene by partial
dehydrogenation (PDh)

Description of Work

The project is divided into three technical sub-
projects (SP).

SP1 will investigate the issue of aircraft
integration, specifically with respect to fuel
processing technology.

SP2 is the main sub-project and deals with
the ‘technical hardware’ based on the follow-
ing main activities:

- development of partial dehydrogenation by
lab-scale catalyst performance tests, fol-
lowed by an up-scaling to about the 1 kW
level;

- adaptation of plasma-assisted reforming
by development and performance tests at
about the 5 kW level;

- experimental determination of methods for
the fractionation of kerosene;

- modelling of processes in order to assist
and facilitate hardware development.

SP3 consists of the construction and test-
ing of breadboard systems at simulated flight
conditions.

s

H, to fuel cell

'--------I-l

H,-depleted kerosene to tank
(only PDh)

© EFCECO 2008

Expected Results

The major deliverables of the project are:

- aircraft requirements, interfaces, safety and
integration concepts;

- basic proof of concept for partial dehydro-
genation (PDh);

- proof of concept for plasma-assisted
reforming (PAF);

- simulated flight tests for both breadboard
systems;

- evaluation of aircraft applicability for both
PDh and PAF.
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WakeNet3-Europe

European Coordination Action
for Aircraft Wake Turbulence

State of the Art - Background

A flying aircraft generates a turbulent wake
as a direct consequence of its aerodynamic
lift generation. This wake consists of a high
amplitude of swirling air flow velocities con-
centrated in a region of relatively small spatial
extent trailing behind the generator aircraft.
Another aircraft entering into this wake may
be significantly impacted by the vortex flow.

In order to prevent hazardous wake encoun-
ters, minimum separations behind medium
and heavy aircraft are maintained by air traf-
fic control and pilots. This allows wakes to
decay to non-hazardous levels as they age
and are moving out of the flight path of fol-
lowing aircraft.

The International Civil Aviation Organization
(ICAO) has defined ‘Minimum Wake Turbu-
lence Separations’ for worldwide applica-
tion. These separations are based on three

Regulators

ANSPs

Aircraft manufacturers
Research institutes
Pilot unions

WN3-E Coordination Areas

dedicated aircraft classes (Light, Medium and
Heavy) depending on aircraft maximum take-
off weight. Some regulating national authori-
ties have introduced modified regulations to
reflect their specific experience obtained over
the years.

Today’s wake turbulence separations have
basically been established in the 1970s.
They are generally regarded as safe since the
number of wake encounter incidents by com-
mercial aircraft is very small as long as they are
applied. But they are also regarded as overly
conservative under many circumstances, for
example in conditions of high atmospheric
turbulence or strong crosswinds.

Aircraft wake turbulence in general and
the associated separations have received
increased interest again during the last dec-
ade for a number of reasons:

ANSPs

Airports & Airlines
Regulators

Aircraft manufacturers

Research institutes
Equipment
manufacturers
Aircraft manufacturers

© Airbus Deutschland GmbH



- More and more airports are operating at
their capacity limit during peak hours, lead-
ing to delays and increased fuel burn. Wake
turbulence separations are often the limiting
factor for runway throughput.

New aircraft types are entering into service.
This includes new and larger aircraft like the
Boeing 747-8 and the Airbus A380, but also
new aircraft classes like very light jets (VLJ).
Furthermore, the fleet mixes themselves are
changing with some airports experiencing
increased variety in aircraft sizes.

Traffic density is increasing in general,
leading to more and more aircraft operat-
ing in close vicinity to each other and thus
potentially increasing the risk from wake
encounters.

New technologies are emerging and enter-
ing into operation. Increased information
sharing, new and more capable sensors,
new decision making tools and higher auto-
mation allow for new solutions to address
wake encounter risk.

Many different research and development
activities have been launched in response to
these needs and opportunities and in order
to safely reduce wake turbulence separations.
They address a wide and complex range of
related topics, including the following:

- New operational concepts;

- Regulatory framework and means of
compliance;

- Improved understanding and characterisa-
tion of aircraft wake vortices;

- Probabilistic prediction of wake vortex
behaviour;

- Safety assessments of wake encounters by
flight tests and simulation;

- Probabilistic modelling of wake encounters;

- Weather  prediction, monitoring  and
statistics;

- Wake encounter incident reporting;

- Automated analysis of flight data recordings
for wake encounters;

- Real-time detection, monitoring and char-
acterisation of aircraft wakes by ground-
based and airborne sensors;

- Wake vortex advisory systems;

- Wake vortex alleviation at the source;

- Airborne wake encounter avoidance & alle-
viation systems;

In line with the large number of related topics,
many stakeholders are concerned.

Objectives

The main objectives of WakeNet3-Europe are:

- To be a forum promoting multidisciplinary
exchange between specialists active in the
field of aircraft wake turbulence and to dis-
seminate relevant information;

- to develop a shared view on how to address
safety and capacity related issues caused
by wake turbulence;

- to give recommendations, which are agreed
between all relevant stakeholders from R&T
and operations, on how to support new
operational concepts, procedures and new
regulations relative to wake vortex;

- to help making new technologies usable for

operational purposes;

and to give recommendations for future

research, in order to support operational

users’ needs.

Description of Work

WakeNet3-Europe is composed of 12 ben-
eficiaries plus third party, Eurocontrol. They
represent all major related disciplines.

The project is structured according to three
coordination areas (Technologies, Safety and
Concepts) with second level task groups
addressing specific topics plus dedicated
links to existing local stakeholder groups, pro-
fessional groups and other projects as well as
to US and other non-EU activities (e.g. Wak-
eNet USA and WakeNet Russia).

WakeNet3-Europe provides annual work-
shops open to the whole wake vortex
community, promoting global information
exchange and networking.

In addition, specific workshops addressing
key topics with experts and stakeholders are
organised.

Based on these activities the members of
WakeNet3-Europe  establish  recommen-
dations for future wake vortex research in
Europe and for the implementation of the
solutions developed for operational schemes,
as well as of adapted regulations.
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Results are communicated to the public via means like public and specialists workshops,
the project’s internet site accessible at www. research needs reports, and position papers.

VWNSEeu. It is directly contributing to establishing new

Expected Results solutions allowing to safely reduce separa-

i ) o tion distances between aircraft, which in turn
WakeNet3-Europe will contribute to achieving  gnaples a reduction of delays as well as an

the ACARE goals and FP7 objectives by fos-  jncrease in capacity together with the associ-
tering multi-disciplinary information exchange  gted societal benefits.

and harmonized approaches on topics related

to aircraft wake turbulence through dedicated

Acronym: WakeNet3-Europe
Name of proposal: European Coordination Action for Aircraft Wake Turbulence
Grant Agreement: 213462
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AAS

Integrated Airport Apron Safety

Fleet Management

State of the Art - Background

One of the main challenges in the apron area is
that due to many different companies operat-
ing on an airport apron, each business brings
in the vehicles and equipment it requires to
sustain operations. This causes high levels of
congestion in ramp areas, which increases
the accident rate, and the chances of vehicles
and equipment being misused.

By gaining telematic data on the running times
of the various vehicle categories, detailed
real-time statistics can be created. This would
allow advanced fleet management and effec-
tive maintenance planning in off-peak peri-

Open interfaces to
Alrport Systems

Resource Management
System

© TSB Innovation Agency Berlin / FAV — Transport Technology Systems Network Berlin, id praxis GmbH

ods, thus helping to reduce the number of
vehicles and equipment which is considered
necessary to maintain a high level of serv-
ice. Actual reports on these running times
would allow a good long-term budget plan,
by showing how many vehicles or pieces of
equipment are actually needed to support
daily operations. By monitoring the vehicles,
unnecessary running times can be avoided,
thus reducing costs and the environmental
impact. This type of information can lead to
considerable savings in investment and daily
operational costs, and a reduction in vehicles
and equipment required, thus reducing con-
gestion and enhancing safety in these areas.

AAS system layout

Positioning:
GPS, EGNOS

Communication Links/
Wireless Technologies:
GPRS, WiFi

On Board Units
Staff-to-vehicle Allocation
Access Control to Vehicle
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Objectives

AAS will develop, implement and investigate
the implications of a cost and safety-ben-
eficial high-tech system for comprehensive
monitoring and controlling of all Ground Sup-
port Equipment (GSE) vehicle movements in
the apron area.

The main objectives are:

- to deliver an advanced fleet management
concept by maximising the utilisation of
GSE vehicles;

- to enhance the techniques for cost-efficient
passenger and luggage flow, and efficiency
by automatically passing the information
from GSE vehicles into the Resource Man-
agement System (RMS);

- to improve airport operations by reducing
the number of accidents and GSE/aircraft
damage repair costs;

- to deliver integrated knowledge for mainte-
nance and investment planning to the com-
panies operating on the apron;

- the implementation of a GPS/EGNOS-
based (European Geostationary Navigation
Overlay System) location device;

- the system will be embedded into a map-
ping and positioning system, based on
geo-fencing;

- the communication system will be based on
different modes: Wi-Fi, GPRS.

Description of Work

The project will integrate GSE-based onboard
units in the different vehicles, which can
detect, by using navigation and telematics as
well as a digital airport map (geo-referencing
via GPS/EGNOS), the actual situation of other
apron-based equipment in real time. Different
technologies, like Wi-Fi (IEEE 802.11a) and
GPRS, will be investigated for wireless com-
munication between GSE vehicles and the
operations centre.

The described approach will identify which
vehicles are to be used for which tasks, and
under which status the vehicles are operat-
ing (availability, downtime, etc.). The onboard
units will be connected to the RMS of the
airport database in order to synchronise the
flight schedules and positions of the aircraft
and apron vehicles.

The system will be tested during operations at
the airports in Berlin (TXL) and in Porto (OPO).
Both airports are appropriate sites for demon-
strating new technologies like the AAS sys-
tem under realistic conditions. The underlying
categories are the following:

- Porto: a new, not overcrowded, small-sized
airport;

- Berlin: a medium-sized, overcrowded air-
port and predecessor to the new Berlin
Brandenburg International Airport (sched-
uled for completion in 2011).

Expected Results

The main results of AAS are:

maximising the utilisation of GSE vehicles
at airports, e.g. baggage tugs, passenger
buses, Ground Power Units (GPU), follow-
me cars, stairs, towing vehicles;

- reducing costs by efficient passenger and
luggage flow;

enhancing safety, reducing the number of
accidents and GSE/aircraft damage repair
costs;

- return on investment in less than five years.

This will be a system with open interfaces
towards existing airport operational systems
and R&D activities like Advanced Surface
Movement Guidance and Control System
(A-SMGCS) and Collaborative  Decision
Making (CDM). The project is framed by the
SESAR Joint Undertaking and the Clean
Sky JTI.
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DREAM

valiDation of Radical Engine
Architecture systeMs

State of the Art - Background

The DREAM project is the response of the

aero-engine community to commercial and

environmental pressures that have come

about mainly as a result of two main factors:

- The political pressure to reduce CO, emis-
sions has increased considerably since the
publication of the ACARE goals (ACARE:
Advisory Council for Aeronautics Research
in Europe).

- Hydrocarbon fuel ressources are finite;
recent fuel prices suffered from large oscilla-
tions with an overall trend upwards.

Consequently DREAM is studying a range
of completely novel designs for both contra-
rotating open rotors and turbofans developing
novel engine systems on top of the tech-
nologies issued from the EU funded EEFAE,
NEWAC and VITAL projects and validating the
use of alternative fuels in these aero engines
to demonstrate green house gas emission
reduction.

SP3 open rotor

Objectives

The objectives are to reduce:

- CO, by 9 % over and above the FP7 Inte-
grated Project VITAL or the FP5 Technol-
ogy Platform EEFAE Technology Readiness
Level (TRL) 4/5 (7 % better than ACARE or
27 % better than year 2000 engine),

- Noise by 3 dB per operation point (~ -9dB
cumulated on 3 certification points) versus
the year 2000 engine references at TRL4
with improved methods, materials and
techniques developed on past and existing
noise programmes,

- NOX will be reduced accordingly with
engine specific fuel burn reduction.

Description of Work

DREAM comprises of 6 sub-programmes:-

Management and dissemination
Ensures the overall programme management
and dissemination

© Eric Forterre - Snecma



Whole Engine Architecture

Specification and assessment of each archi-

tecture concept

- Defines the aircraft application context

- Ensures the overall consistency of DREAM
results

- Assesses the benefits of the DREAM engine
technologies and architectures that have
the potential to go beyond the ACARE
objectives for fuel consumption

- Considers both specification and assess-
ment of each architecture concept, from the
common point of view of aircraft environ-
mental and technical objectives

Geared Open Rotor

Development of an advanced geared open
rotor concept in a pusher configuration

- Specifies the engine architecture

- Test blades rig tested in both high and low
speed wind tunnels to enable the acquisi-
tion of both aerodynamic and acoustic data
Performs the parametric studies with the
addition of a pylon. Comparable ‘isolated’
and ‘installed’ aerodynamic and acoustic
data will be generated, with acoustic data
again captured and analysed.

Examines a range of mechanical design
options for variable pitch open rotors and
the integration of the control mechanism
with the system.

Develops an Optimised Power Turbine
module for the geared open rotor configura-
tion including rig testing to support perform-
ance predictions.

- Design the hot rear support structure

Direct Drive Open Rotor

Development of the advanced direct drive

open rotor

- Specifies the engine architecture

- Define several advanced propfans including
one reference for test rig calibration

- Acquire both acoustic and performance test
data of the above propfans at low and high
speed conditions in wind tunnels

- Develop the most innovative features of the
stator-less counter-rotating turbine

- Define an advanced high-speed low pres-
sure compressor dedicated to the open
rotor engine

- Validate the advanced aero concepts on a
one stage rig

Innovative Systems

Provides enabling technologies for low weight

and low cost future engines leading to an

efficiency improvement of 0.5 % by adding

innovative functionality and active solutions

for turbines:

- Active vibration control engine structure
with piezo actuator damping systems

- Elastomer damping rings for passive vibra-
tion control and cost efficiency

- Innovative mid turbine frame configurations
with optimized aerodynamics, structural
mechanics and materials

- Active boundary layer control for high speed
flow to improve the efficiency of low pres-
sure turbines

- Closed-loop active clearance control to
improve the low pressure turbine running
clearances

Alternative Fuels Demonstration

Demonstrates that alternative fuels can be

used in modern aircraft and engines

- Demonstrates the performance of an exist-
ing available fuel (XTL type or 3rd generation
fuels from algae or Jatropha) matching the
following requirements:

- No significant modification of aircraft or
engine is needed

- Advantages on emissions of pollutants
(NO,, CO, HCs, soots )

- Reduction of green house gas emissions
(CO, emissions will be measured and
compared with standard aviation fuel)

- Performs a demonstration on a turbo-shaft
engine together with a paper work exten-
sion to aero-engines

Expected Results

The main result will be

- The initial development of new open rotor
technologies (blades, pitch change mecha-
nisms, high-speed turbine, contra-rotating
turbine).

- Novel concepts (vibration damping, struc-
tures and active control).

- The demonstration of the operation of alter-
native fuels.

- Demonstrate the potential of open rotor
to greatly reduce CO, emissions and still
achieve acceptable levels of community
noise
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ELUBSYS

Engine LUBrication SYStem technologies

State of the Art - Background

In aeronautics, gas turbine engines need
the assistance of systems that guarantee
performance throughout the whole flight
envelope of the aircraft for which they are
designed. One of these systems is the lubri-
cation system and its role is twofold: firstly to
remove (via heat exchangers) the heat gen-
erated in the highly loaded rolling bearings
and gears found in the power and accessory
gearboxes; secondly to lubricate these parts.

The current trend of developing aircraft tur-
bine engines that consume less fuel increases
the cooling requirements from the lubrication
systems due to higher speeds, loads and
temperatures in engines, as well as the inte-
gration of high-power gearboxes and high-
power starter-generators. Current lubrication
systems in turbine engines are based on
architectures and technologies that have not
significantly evolved over the last 30 years.
Despite improvements and advances made
on the components of these systems, the
technological limit is being reached. In other
words, new technologies are required to face
the challenge of future engine requirements
(higher cooling, higher thermal efficiency,
lower specific fuel consumption (SFC) impact,
same high-level of reliability, improved mass).

Objectives

The overall objective of ELUBSYS is to

research, develop and validate a new archi-

tectural approach towards the design of high
performance aircraft lubrication systems with
the aim of reducing fuel and oil consumption.

There are four key goals:

- reduce engine SFC and CO, emissions
by significantly reducing (target: 60%) the
requirement for bleed air from the engine
to pressurise the bearing chambers via the
introduction of new high performance seals
and by improving thermal management of
housings (and ports) by adapting these to
the presence of high performance seals;

reduce the oil quantity rejected overboard
by 60%, thus reducing both the consump-
tion of oil, which is a non-renewable energy,
and the associated atmospheric pollution by
introducing high performance brush seals
and improving the supply pump capability;
optimise the architecture of lubrication
systems by reducing their complexity and
mass. This will be done by integrating
several lubrication functions into one sin-
gle component and by re-designing other
external components;

develop solutions to improve the monitoring
of engine oil quality with a particular focus
on the anti-coking capabilities of the lubri-
cation system. This will allow higher oil tem-
peratures to be sustained for longer periods
of time, and contribute towards higher
engine turbine inlet temperatures.

Description of Work

The proposed work is divided into five techni-
cal work packages (WP).

WP1 will address the sealing element of the

bearing chambers by:

- investigating the performance of advanced
brush seals for the bearing chamber sealing;

- studying the two-phase flow behaviour, heat
transfer and pressure loss in the scavenge
pipe when brush seals are used and the
vent pipes removed;

- investigating the effect on the bearing cham-
ber’s thermal behaviour to the reduced air
flow anticipated through the brush seals,
compared to the labyrinth, and optimising
the bearing chamber thermal design.

WP2 aims at a better understanding and
modelling of the complex two-phase flows in
bearing chambers, scavenge and vent ports,
and adjacent pipes.

The objective of WP3 is to produce rules for
the different parts of the oil system (supply
and scavenge systems and all the related
components) in order to improve or opti-
mise their performance and adapt them to



ELUBSYS rationale
Major objectives: Ecology, Economy, Safety

DOC reduction
A

Oil consumption
—\

Advanced

sealing technology
(brush seals, ventless housings)

Lighter and more
dependable equipments

Advanced architecture
(Open rotor, GTF)

New externals technology

Scavenge system

simplification
N =

Pump capacity
> |

Housing heat management

Oil residency time

L Vent port study/ Seal
Pumps study Scavenge piping heat management Oil coking study performance

the advanced bearing chamber architectures
proposed in WP1 and WP2.

The objective of WP4 is to develop and vali-
date numerical methods of characterising
and predicting oil ageing and degradation in
complex aero-transmission systems, develop
a method and a device to monitor oil health
in the engine and develop an anti-coking
coating.

The overall assessment of the integration of
every single improvement will be performed
using a global 0D model (WP5).

Expected Results

The anticipated results are:

- the development of design rules in terms
of housing architecture, heat management
and associated external equipments that
will lead to the implementation of advanced
seals in aircraft engine lubrication systems;

- a simplified architecture for engine lubrica-
tion systems that results in fewer compo-
nents and reduced mass;

- a set of design rules describing the method
of developing more efficient bearing cham-
bers, vent and scavenge pipes, seals and

other external elements of the lubrication
system;

accurate methods and rules to predict heat
transfer from the hot engine parts inside the
lubrication system with a particular empha-
sis on bearing chambers;

accurate rules for the design of the exter-
nal system (pipes, pumps) compliant with
advanced housing architectures incorporat-
ing tight seals;

validated methods to predict and detect oil
coking.

These results will produce significant tech-
nological advances in the area of lubrication
for aircraft engines which will fully support the
needs of future engine generations. These
advances will increase the competitiveness
of Europe’s aviation industry and airlines
because of the improved technologies and
savings on operating costs that they will
enable, thus offering more reliable and safer
aircraft engines and cheaper air travel.
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ERICKA

Engine Representative Internal
Cooling Knowledge and Applications

State of the Art - Background

The fuel efficiency of a gas turbine used for
aircraft propulsion depends on the perform-
ance of many key engine components. One
of the most important is the turbine, whose
efficiency has a large influence on the engine
fuel consumption and, hence, its carbon diox-
ide emissions.

The high-pressure turbine stage must oper-
ate at high efficiency in the most hostile envi-
ronment in the engine. The turbine is subject
to the engine’s most aggressive heat loads
because the working fluid supplied to this
stage is at the peak cycle temperature, and
the work generation process in the turbine
accelerates the flow, which results in enor-
mous heat flows. The gas swept components
are made from high temperature alloys which
resist oxidation, creep and crack propagation
following thermal cycling. The turbine used
in civil aircraft engines are designed to oper-
ate efficiently for thousands of hours before
requiring any replacement. The thermal pro-
tection systems include low conductivity
coatings and tiny ducts which feed cooling
air through the components. The cooling air
removes heat by convection from the inner
surface of the cooling passages, and this air
is often then used to produce a protective

=l . e

The RHR and containment (lhs) and detail of Perspex

model (rhs).

layer or film of air between the hot gas and
the component. As the use of external cooling
mechanisms (such as film cooling) is associ-
ated with aerodynamic losses, the improve-
ment and optimisation of internal cooling
systems have been the prime focus of turbine
cooling advancement over the last decade.

Several technologies are used to enhance

HTCs in internal passages. These devices

are typically used in combination to achieve

acceptable component temperatures. The
most popular methods can be summarised
as follows:

- Turbulence generators, such as ribs, cast
into the walls of the internal passages;

- Devices, such as pin fins or pedestals,
which increase both internal surface area
and turbulence intensity;

- Impingement cooling;

- Application of serpentine systems that
include U-bends with associated high
HTCs;

- Swirling flow systems.

Objectives

The goal of ERICKA is to directly contribute
to reducing aircraft specific fuel consump-
tion (SFC) with a targeted reduction of 1% in
fuel consumption relative to engines currently
in service. ERICKA will provide the means of
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Coollng flow x1.5 _

Coollng row x 0.5 —

SFC+1 %

Figure 1 Schematic diagram indicating the benefits of improved cooling

technology on SFC. The yellow circle is a baseline engine.

improving turbine blade cooling technology,
therefore improving engine efficiency. Better
cooling technology enables the cooling flow
to be reduced or the turbine entry tempera-
ture (TET) to be increased. The yellow circle
in Figure 1 indicates the SFC of an existing
engine operating with a certain TET and tur-
bine blade cooling flow. Line a shows a new
engine with increased operating temperature
and line b an engine with reduced cooling
flow. Both new engines have reduced SFC
through better cooling technology.

The detailed understanding of turbine cool-

ing is a key enabler in the optimisation of the

turbine operation. The technology used in
turbine cooling designs includes many uncer-
tainties because of several factors:

- The difficulty of gathering experimental data
from the internal cooling passages in rotat-
ing turbine blades;

- The problems associated with predict-
ing cooling performance using computer
codes. Note that Coriolis and buoyancy
forces often combine to produce complex
secondary flows not modelled in existing
codes.

ERICKA will research the technology to make
a significant progress in understanding the
internal cooling of rotating turbine blade pas-
sages by:

- Gathering high quality experimental data,
and

- Developing computer codes which are cali-
brated with these data.

Description of Work

ERICKA is composed of the following Work
Packages (WPs):

WP1 Optimisation of turbine cooling system
components. This WP will first provide the
industrial requirements of future numerical
optimisation methods, then it will apply the
methods to engine representative problems
and finally test the new passage shapes.

WP2 Leading edge impingement engine
geometry: This will provide an experimental
database for impingement systems. WP2
will also evaluate and improve the cooling
performance of impingement systems for
application to High Pressure turbine cooling
systems.

WP3 Radial passages engine geometry:
WP3 will provide an experimental data-
base for engine representative ribbed radial
geometries. The data set will enable com-
puter methods to be evaluated and refined,
leading to more accurate flow and heat trans-
fer predictions.



WP4 U-bend and radial passage: WP4 will
provide an experimental database for CFD
code validation and calibration for the U-bend
cooling passages of High Pressure and Low
Pressure turbines.

WP5 Computational Fluid Dynamic Studies:
WP5 will provide optimal Computational Fluid
Dynamics (CFD) simulation methodologies
for applications encountered in WP2, 3 and
4 and will compare the different simulation
strategies.

WPB6 Dissemination: This will disseminate and
develop exploitation plans and manage IPRs.

Acronym: ERICKA

Expected Results

1. New simulation and optimisation software
will be developed to identify optimal solu-
tions for cooling problems. The resulting
geometries will be considered for experi-
ments in each of the experimental WPs.

2. The test conditions achieved in a rotat-
ing rig will simulate all of the important
dimensionless groups that determine flow
and heat transfer. The application of a test
facility with this capability to the study of
impingement cooling and high aspect ratio
radial passages is unique.

3. Measurement in internal cooling flow chan-
nels at high and low Reynolds numbers will
enable the flow and heat transfer for High
Pressure and Low Pressure cooling sys-
tems to be studied.

Name of proposal: Engine Representative Internal Cooling Knowledge and Applications
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FUTURE

Flutter-Free Turbomachinery Blades

State of the Art - Background

Flutter denotes a self-excited and self-sus-
tained vibration phenomenon of turboma-
chinery blades that can lead to failure unless
properly damped. The present trends in tur-
bomachinery design to increase component
loading while reducing structural weight can
lead to critical situations from a flutter point-
of-view. Articles from literature report that
although 90% of the potential high cycle
fatigue (HCF) problems are covered dur-
ing development testing, the remaining few
problems account for nearly 30% of the
total development cost and are responsible
for over 25% of all engine-distress events.
Problems related to flutter therefore impose
large costs and programme delays since they
are encountered late in development when
engines are tested at full power or in flight
conditions.

Today, fundamental blade design with respect
to flutter is still based to a large degree on
relatively simple empirical criteria. These rules
are mostly over-conservative and therefore
not applicable to modern, highly loaded,

lightweight components. On the other hand,
analysis techniques have evolved consider-
ably and allow for a detailed breakdown of
unsteady aerodynamic phenomena. The fore-
most reason for still having these simple crite-
ria in use today is the lack of proper validation
data addressing complex 3D flows involving
non-linear viscous effects, and real engine
multi-row environments.

Objectives

One of the main objectives of FUTURE is to
improve and validate the current state-of-the-
art prediction tools. Secondly, the underlying
reasons and vital parameters for the incep-
tion of flutter are neither completely identified
nor fully understood - knowledge that within
FUTURE will be gained through a combined
experimental and numerical effort, including
extensive free-flutter experiments. With the
goal to obtain a comprehensive view of the
main flutter physics in both the compressor
and turbine modules, the FUTURE project has
been designed with structural, cascade and
rotating rig experiments for these two modules.
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In detail, the scientific and technical objectives
of the FUTURE project are the following:

- Improve understanding of flutter based on
state-of-the-art component and engine rel-
evant experiments;

Define design rules and criteria for aggres-
sive lightweight bladings;

Develop and validate state-of-the-art meas-
urement techniques for aeromechanic
experiments;

Establish a worldwide unique database
with high quality experimental aero-elastic
results;

Establish ‘CFD Best Practice Guidelines’ for
aero-elasticity in turbines and compressors;
Establish  ‘Experimental Best Practice
Guidelines’ for aero-elasticity in turbines and
COMpressors.

Description of Work

The FUTURE project is organised into four dif-
ferent work packages that are interconnected
to give a coherent and clear progress of the
state-of-the-art of aero-elasticity in turboma-
chines. The different activities can be sum-
marised as:

- Eight interconnected turbine and compres-
sor experiments (using rotating and static
rigs) will be performed;

- These experiments will be combined with
numerical modelling of vibrating blades
together with the surrounding flow interfer-
ing with the vibrating structure.

Results from all the activities in the project
will lead to a more coherent view and a better
physical understanding of the flutter phenom-
ena in turbomachines.

In the process to reach this unique knowledge
status, a sophisticated, not yet available,
measuring technique will be being developed,
and two new excitation mechanisms will be
implemented as back-up to the free-flutter
experiments. Furthermore, a unique database
with combined structural and unsteady aero-

Acronym: FUTURE

[ Test Secnion of KTH Flutter Tess Facikty

Cascade flutter test facility at KTH

dynamic results will be established and made
available for further dissemination among
the partners. This database will, through the
combined efforts of experimental and numeri-
cal aero-elastic experts that are gathered for
the project, contain significantly more detailed
data than any other existing database in the
world.

Expected Results

By advancing the state-of-the-art in flutter
prediction capabilities and design rules, the
FUTURE project will lead to short-term bene-
fits in terms of decreased development cost in
current engine programmes, reduced weight
and thus fuel consumption, and an increased
ability for efficiently managing flutter problems
occurring in engines in service.

In the longer term, improved analysis and
design aeromechanical methods for aggres-
sive lightweight blade design are an enabling
factor for high efficiency, environmentally
friendly aero engines and gas turbines with
maintained safety. In combination with a
reduced time-to-market the project outcomes
will have a strong impact on the competitive-
ness for the European aero-engine module
and stationary gas turbines manufacturers
participating in the project. The project will give
the partners access to experimental data not
available in any other company in the world.

Name of proposal: Flutter-Free Turbomachinery Blades
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KIAI

Knowledge for Ignition,
Acoustics and Instabilities

State of the Art - Background

The engine emissions issue is addressed by
the evolution of the relevant international reg-
ulations (e.g. ICAO CAEP2 standards) and by
ambitious technological objectives agreed by
the European aeronautics industry described
in Vision 2020 of the 2nd version of the
ACARE Strategic Research Agenda (SRA2).

The availability of clean engines not only has a
huge environmental impact, but it is now vital
that every manufacturer tries to maintain a
position within world competition for the sus-
tainable growth of aviation transport.

For the time being, the European engine
industry does not have the methodologies
adapted to predict behaviour of low NO,
combustors. Consequently, and in order to
be able to set up the development of low
NO, technologies, KIAI will deliver unstation-
ary Computational Fluid Dynamics (CFD) tools
which will allow a deeper comprehension of
unsteady phenomena.

Results from previous European projects
on conventional and lean combustion tech-
nologies are the basis of the KIAI project.
They have adapted CFD methodologies to
design conventional combustors and are
now preparing for paths to deal with low NO,
combustors.

Objectives

The main objective of the KIAI project is to
provide reliable methodologies to predict the
stability of industrial low NO, combustors, as
well as their ignition process from spark to
annular combustion. When used at an early
stage in the conception cycle of low NO, com-
bustors, KIAI CFD methodologies will play a
key role and accelerate the delivery process
of lean combustion technology considerably
with a proven capability to reach the 80% NO,
emission reduction required for introduction

into service before 2020 with the necessary
reliability, safety and economical viability.

As already demonstrated by past and ongo-
ing studies and European projects, low NO,
technologies lead to crucial unsteady phe-
nomena that are neither controlled nor pre-
dictable at the moment.

Directly linked to a better understanding and
prediction of these unsteady phenomena, the
scientific objectives of KIAI are:

- To predict the coupling between the acous-
tics and the flame;

- To determine the acoustic boundary condi-
tions of multi-perforated plates surrounding
the combustion chamber;

- To account for non-premixed spray flows in
the combustion process;

- To explore aerodynamic unsteadiness in
strutted pre-diffusers adapted to high mass
flow injectors and develop a liquid fim
break-up model for an injector;

- To evaluate the sensitivity of Large Eddy
Simulation (LES) predictors to small techno-
logical variations of geometry.

Description of Work

To address the weaknesses introduced by
the lean low Nox combustion technology, KIAI
is structured into four main technical sub-
projects (SPs):

SP2: Prediction method for
thermoacoustics.

The main implication of low NO, technolo-
gies is an increased sensitivity to combustion
instabilities. These instabilities come from a
tight coupling between pressure fluctuations
introduced by the flame and the backward
influence of the acoustics of the chamber.
In SP2, KIAI will integrate the impact of the
flame on the thermoacoustic behaviour of
combustors.



State of the art of methodologies addressing processes for low NO, combustion

SP3: Multiperforated plates issue in indus-
trial combustors.

The knowledge of acoustic boundary condi-
tions is essential to determine the correct
acoustic behaviour of combustors. In SP3,
KIAI will determine the influence of multi-per-
forated plates to incident acoustic waves.

SP4: Ignition and re-ignition.

For evident operational and safety reasons,
ignition and especially altitude re-ignition are
essential issues for aeronautical gas turbine
applications. The early propagation of the
flame from spark to the combustion chamber,
and then from one sector to the totality of the
annular combustor is a complex, unsteady
process. In SP4, KIAI will work on the flame
itself by considering tabulated chemistry
descriptions, re-circulated burnt gases, two
phase flows and high altitude conditions.

SP5: Unsteady aero-dynamics in injection.

When dealing with low NOX combustors, the
upstream flow conditions can greatly influ-
ence the unsteady behaviour of the flame.
Thus, pre-diffusers and injectors become
instability sources that have to be controlled.
In SP5, KIAI will shed light on spray atomisa-
tion as well as on the unsteady flows gener-
ated by pre-diffusers and injectors.

Sustaining the four aforementioned technical
subprojects, the additional subproject SP1

— KIAI Coordination will focus on the project
monitoring, dissemination and exploitation of
project results.

Expected Results

The main expected outputs of KIAI are:

- Acoustic tools able to provide stability maps
of the combustors including the influence of
the flame;

- An acoustic description of multi-perforated
plates widely encountered in combustion
chambers;

- A tabulated chemical description of non-
premixed spray combustion;

- A liquid film break up model;

- An estimation of the reliability of LES with
respect to its capacity to account for small
technological variations of geometry for
both isothermal and reactive flows.

KIAI will secure the innovative developments
emerging from technologically orientated
projects like the TECC-AE FP7 project. When
used at an early stage in the conception cycle
of low NO, combustors, KIAI CFD method-
ologies will play a key role and considerably
accelerate the delivery process of lean com-
bustion technology with a proven capability
to reach the 80% NO,_ emissions reduction
required for introduction into service before
2020 as well as the necessary reliability, safety
and economic viability needed.
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TECC-AE

Technology Enhancements for Clean

Combustion

State of the Art - Background

Over the next 20 years, air traffic is expected

to grow annually by 3% for passengers and

9-10% for freight volume (ACARE ‘average’

scenario). This traffic growth will continue to

affect the environment with:

- increased  greenhouse  effects  (CO
emissions);

- degradation of local air quality (NO,, but also
particulates and CO emissions as well as
UHCs — un-burnt hydrocarbons).

2

The engine emissions issue is addressed by
the evolution of the corresponding interna-
tional regulations (e.g. ICAO CAEP standards)
and by ambitious technological objectives
agreed by the European aeronautics industry,
as described in Vision 2020 and the second
version of the ACARE Strategic Research
Agenda.

The availability of clean engines would not
only have a huge environmental impact, but
has also become a vital stake for every manu-
facturer to remain as a player within the world
competition for sustainable growth of aviation
transport. Developing combustion technolo-
gies for clean engines is consequently man-
datory to comply with the ambitious ACARE
2020 targets and future ICAO standards, to
gain new markets and to remain competitive.

Despite several ambitious R&T projects
addressing engine emissions over the years,
these technologies have not yet been brought
to the level required for introduction into serv-
ice with the necessary reliability, safety and
proven economical viability.

Objectives

The scientific and technological objectives
are:

1. To solve the main limitations identified
during past and ongoing projects which
appear when lean combustion is pushed

toward its maximum potential regarding
NO, emission reductions. In particular the
targets are:
- to provide full combustor operability in
terms of ignition, altitude relight and weak
extinction performance;
to suppress the occurrence of thermo-
acoustic instabilities by reducing the com-
bustor sensitivity to unsteady features to
such a level that instabilities will not happen;
- to ensure injection system robustness with
respect to coking that can appear during
transient operations of the engine;
to develop, demonstrate and validate
design rules, CFD capabilities and scaling
laws;
to provide knowledge for global optimisation
of the multiplicity of combustion parameters
of lean combustion systems to achieve
lower flame temperatures and thus lower
thermal NO, formation (e.g. homogene-
ous fuel-air mixtures, cooling and unsteady
behaviour optimisation).

2. To look even further ahead and to over-
come the complexity issues inherent in
staged lean combustors. The TECC-AE
project will also aim to design and assess
an innovative, compact, lighter and simpli-
fied lean combustion combustor concept,
and to develop a compact Ultra Low NO,
(ULN) injection system.

Description of Work

To achieve an 80% reduction in NO, emis-
sions for a commercial engine by 2020 with-
out compromising operability and CO/UHC
emissions it is also necessary to address
in parallel the industrialisation of the sys-
tem. This means there is a need to take into
account weight, simplification and cost issues
to deliver a solution that is easy to produce
and then maintain.
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The TECC-AE approach will be worked in
parallel:

1. the development of the technology to guar-
antee an 80% reduction in NO, emissions;

2. the overall design of the combustor and
injection system to achieve a simpler,
lighter and more economic lean combus-
tion system.

TECC-AE has been divided into four main

technical work packages:

- Enhanced operability for staged injection
systems;

- Thermal management;

- Sensitivity to unsteady features;

- Innovative technologies.

Three additional work packages are included:
the first will be dedicated to the manage-
ment of the project, and the last two to the
exploitation and the dissemination. Regarding
the exploitation, the complete synthesis and
assessment of lean combustion regarding the
ACARE 2020 objectives will be done by taking
into account the results of previous projects
as well as the TECC-AE outputs. The strategy
and the main principles on how to design the
best combustor, taking into account all the
available knowledge, will then be established.

Expected Results

TECC-AE will have a major impact on short
and long-term engine manufacturer competi-
tiveness as it will provide:
an acceleration towards the entry into serv-
ice for lean technologies based on internally
staged injection systems;
knowledge and material for optimising the
relevance of the technological strategy
developed during the R&T phase to gain
excellent performance (both operational
and environmental) while maintaining exploi-
tation costs at market acceptance levels;

- an increase of the technology robust-
ness regarding some vital trade-off (NO,
emissions reduction/combustor durability,
transient operations/coking, CO-UHC emis-
sions/NO, emissions);

- knowledge and multi-physics CFD method-
ology for scaling technology and for carrying
out performance optimisation for the whole
combustion system, ensuring that the prod-
uct will have optimal environmental and
operational performance;

- an extension of the acquired knowledge
to the problem of lean combustion and its
embodiment into a more or less automatic
system, (which is of vital importance for
ensuring that the combustion system will be
designed within the shortest possible time,
and will fully meet its operational and envi-
ronmental objective performance).

Combustion Chamber with Optical Access

Cavity AirfFuel
Mixture Injection  Annular Cavity

Injection
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COSMA

Community Oriented Solutions to
Minimise aircraft noise Annoyance

State of the Art - Background

The SEFA EC-funded project (02/2004-
06/2007) was the first, and so far unique,
approach to applying sound engineering
practices to external aircraft noise, i.e. reduc-
ing noise (annoyance), not just by lowering
levels but also by improving the character-
istics of aircraft noise signatures. Regarding
lowering the level, related to an analysis of sin-
gle events, it was a breakthrough in its innova-
tive concept and performance.

In addressing the other, within innovative field
and laboratory annoyance studies, COSMA
will continue the successful collaboration
amongst aircraft noise engineers, sound
designers and the noise-effects experts.
It provides the best possible paradigm for
ensuring that the work on noise effects is
clearly targeted at improving aircraft design
and operations, and therefore is already tak-
ing into account the ultimate goal described
above.

The COSMA objectives bring together three

different scientific and engineering domains:

-the noise annoyance psychometrics
domain;

- the sound engineering domain;

- the aircraft noise engineering domain.

This innovative and collaborative approach
aims to reduce perceived noise annoyance by
50% by 2020.

Objectives

COSMA aims to develop engineering criteria
for aircraft design and operations in order
to reduce the annoyance of exterior aircraft
noise within airport communities. Such cri-
teria do not currently exist since aircraft
noise engineering has historically focused on
achieving ever-lower noise levels for individual
events and at close distance from the runway.

Within the framework of a unique approach,
COSMA will:

improve the understanding of noise annoy-
ance effects from aircraft in the airport
community through field studies and psy-
chometric testing;

use these findings to set up optimised air-
craft noise shapes;

develop techniques for realistic synthesis of
aircraft noise around airports;

- validate the optimised aircraft noise shapes
and their associated engineering guidelines;
put in place a knowledge management for
design practices and scientific information
on an aircraft’s exterior noise annoyance
effects.

The scientific research results will be used for
reducing the noise annoyance at source, by
technological or operational means, through
an improved understanding of the effects
of aircraft noise in the surrounding airport
community.

Description of Work

1. COSMA will use recent and ongoing
research on airport community field stud-
ies by setting up an Aviation Noise Impact
Knowledge Base to collect all avail-
able data and methods on annoyance
measurements.

2. Psychometric testing will be carried out in
the field, as it is the only experimental para-
digm to collect relevant data on acute and
long-term annoyance.

3. Data will be collected within the virtual
resident platform VRes, which started in
SEFA. The VRes tool is going to simulate
the human subjective perception and long-
term annoyance. Mathematical algorithms
will be developed to identify and describe
the input audio data by identifying the deci-
sive annoyance factors of aircraft noise.



COSMA work concept
1
Noise effects domain

4. Aircraft engineers will modify and optimise
future airport noise scenarios in terms of
level, duration, frequency and sound char-
acteristic effects.

5. Optimised scenarios will be synthesised
based on source components and flight
path data and automatically associated
with engineering criteria for aircraft designs
and operations. Actual low noise tech-
nologies and operations will be considered
along with future noise scenarios at aircraft
and engine manufacturers.

6. Optimised future airport noise scenarios
will be validated to typical current airport
noise scenarios by laboratory experiments
and from these engineering guidelines
for aircraft design and operations will be
defined.

Aircraft and sound
engineering domain

Expected Results

This project will produce design criteria and
tools, so that the measure of its success will
really be associated with their effective avail-
ability at the end of the project. The specific
nature of this project makes it difficult to
assess the satisfaction of objectives in terms
of decibels, but an important expected ben-
efit is that the loose notion of environmental
friendliness — that is often used as an expres-
sion of the ultimate goal for noise research
— will be described in scientific and technical
terms as being able to influence future aircraft
designs and operations.

© COSMA Consortium
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FLOCON

Adaptive and Passive Flow Control
for Fan Broadband Noise Reduction

State of the Art - Background

Alir traffic is predicted to grow by 5% per year
in the short and medium term. Technology
advances are required to facilitate this growth
with acceptable levels of noise. FLOCON
addresses this requirement by delivering the
technology to reduce fan noise at source
through the development of innovative con-
cepts based on flow control technologies.

Due to the continuously increased bypass
ratios of aero engines and the fact that in
the past noise reduction efforts have been
focused mainly on tone noise, today’s engines
are generally designed in a way that the tone
noise does not significantly emerge from the
broadband noise floor. A quantitative assess-
ment shows that if all tones are removed from
the total engine noise spectrum, the result-
ing EPNL (Effective Perceived Noise Level) at
approach is reduced by only 2.2 EPNdB for a
turbo-fan engine with a bypass ratio (BPR) of
5, and by 1.5 EPNdB for a geared fan engine
with an extremely high BPR of 16. As most of
this broadband noise is generated by the fan

Rotor tip vortex

Rotor trailing edge

Example result of an advanced large-eddy-simulation of
broadband rotor-stator interaction noise

(summed up over the three noise certification
conditions), the reduction of fan broadband
noise has the maximum effect on aero engine
noise reduction. To fulfil future demands in
aircraft noise reduction, the reduction of fan
broadband noise by design (e.g. tip speed or
blade shape) is expected to be insufficient,
thus new concepts involving flow control have
to be developed.

Objectives

Previous attempts at reducing broadband
noise have been inhibited by a limited under-
standing of the dominant mechanisms and
by a lack of high-fidelity numerical models.
These issues are addressed in the ongoing
PROBAND FP6 project. In FP7, FLOCON
moves beyond the scope of PROBAND to
the development of specific concepts for
reducing broadband noise in aero-engine fan
stages.

FLOCON will demonstrate methods capable
of reducing fan broadband noise from aero
engines at source by 5dB at approach and
takeoff conditions, contributing to the Euro-
pean objective of reducing aircraft external
noise per operation by 10dB by 2020.

To achieve this, FLOCON wiill:

- design noise-reduction concepts and asso-

ciated devices able to reduce fan broad-

band noise from aero engines;

assess the noise reduction concepts by

conducting lab-scale experiments;

- complement the experiments by numerical
simulations that are assessing the capabil-
ity of currently available numerical tools to
design low broadband noise treatments and
configurations;

- develop understanding of the mechanisms
involved and extrapolate the results to the
aero engine environment using state-of-the-
art numerical methods;
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- select the best concepts by balancing noise
benefit and integration impact.

Description of Work

In FLOCON, a wide range of concepts will

be considered and developed to Technol-

ogy Readiness Level 4 (laboratory-scale

validation):

- Rotor trailing edge blowing;

- Rotor tip vortex suction;

- Rotor overtip treatments;

- Rotor and stator leading and trailing-edge
treatments;

- Partly lined stator vanes.

Experiments will be performed on two rotat-
ing rigs, supported where possible by more
detailed measurements on a single airfoil and
a cascade. Numerical methods will be used
to optimise the concepts for experimental
validation and to extrapolate the results from
laboratory scale to real-engine application.

The impact of scaling from lab- to engine-rel-
evant operating conditions will be assessed,
as well as the side/complementary effect of
broadband noise reduction features on fan-
tone noise. Generally speaking, FLOCON will
increase the understanding of the flow phys-
ics and broadband noise generation and con-
trol mechanisms.

The potential benefit of each concept will be
assessed, including any associated penalties
(weight, complexity and aerodynamic per-
formance). Recommendations will be made
as to which concepts could be integrated into
new engine designs and which will require
further validation at industrial rig or full engine-
scale. Any developments required in enabling
technologies will also be identified.

Expected Results

FLOCON will provide the European aero-
engine industry with demonstrated methods
to reduce broadband noise at source. In
doing so it will contribute towards achieving
European aerospace industries’ objectives for
reduced noise from aircraft to meet society’s
needs for more environmentally friendly air
transport, and enhance European aeronau-
tics’ global competitiveness.

DLR laboratory-scale fan rig for broadband
noise investigations

The broadband noise reduction concepts
developed in FLOCON will be broadly appli-
cable to the fan stage of all new aero-engine
designs. A subset of the methods (to be
determined within the programme) will be
also applicable to core compressor designs.
FLOCON itself will bring each concept up to
Technology Readiness Level 4 (validation at
laboratory scale) and recommend a subset
for development to engine-ready level.

Recommendations will be produced which
contain all the necessary information for fur-
ther development and exploitation of the
recommended noise-reduction methods.
In particular, the experimentally determined
efficacy of the method, together with an
extrapolation to expected performance at full-
engine scale, will be given, in addition to an
initial assessment of any penalties related to
weight, aerodynamic performance, stress or
mechanical complexity.

© German Aerospace Center
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OPENAIR

Optimisation for Low Environmental
Noise Impact Aircraft

\/1 }/\r OPENAIR 3%

State of the Art - Background

In the view of reducing aircraft noise for peo-
ple living around airports, several options
are available, as outlined in ICAO’s balanced
approach:

- Noise reduction at the source;

- Low noise operational procedures;

- Land use management;

- Operational restrictions.

Since «operational restrictions» have a severe
economic impact, the focus of the solutions
should be to work in parallel on the other
3 options. OPENAIR focusses on the first
approach: «Source noise reduction», which
in practice means lower noise emissions from
the aircraft’s engines, landing gear and wing.

Several European research projects working
on these subjects have already been per-
formed: In 2001, the SILENCE(R) project gath-
ered the preparation activities from FP3 and
FP4, which had resulted in a large number of
technologies achieving TRL 3-4. SILENCE(R)
then took these efforts to a TRL6-7 level by
performing ground and flight tests on engines
and aircraft. Full scale TRENT and CFM56
engines as well as A320 and A340 aircraft
took part in this validation exercise that ended
in 2007. A technology evaluation exercise at
the end of this project, showed that these
«generation 1» technologies, when applied to
a future fleet would improve the noise impact
by 3 dB. Taking into account also improved
operational procedures that were developed
in parallel in other projects, a total improve-
ment of 5 dB was achieved. This is consid-

ered as a good result given the 10 dB ACARE
objectives for 2020.

Among the SILENCE(R) technologies, there
were also a few future generation or «genera-
tion 2» technologies, like the «Active Stator»,
which were tested succesfully, but did not yet
achieve the full technology readiness status.
These, and other «generation 2» technologies
are now further developed in OPENAIR.

Objectives

By adopting a whole aircraft approach based
on the latest developments in active/adap-
tive technologies, flow control techniques
and advances in computational aero-acous-
tics applied to the major causes of noise at
source, OPENAIR aims to deliver a 2,5 dB
step change in noise reduction, beyond the
SILENCE(R) achievements. The plan supports
realistic exploitation of promising design con-
cepts driven by noise reduction and should
result in the development and validation of
up to TRL 5 of ‘2nd Generation’ technology
solutions.

Description of Work

OPENAIR’s multidisciplinary approach and
composition is suited to the projected inte-
grated, lightweight solutions. The proc-
ess includes a down-selection at half life of
the project. The selected technologies will
be subjected to scaled rig tests, and the
resulting data will support assessment of
the noise reduction solutions on powerplant
and airframe configurations across the cur-
rent and future European range of products.
The project exploitation plan is expected to
include proposals for further demonstration
in the Clean Sky JTI. The verification of the
technologies’ applicability will be assured by
addressing identified integration and envi-
ronmental tradeoffs (performance, weight,
emissions).



© Snecma/EADS

Expected Results

OPENAIR will develop solutions that can play
a significant role, along with the previous Gen-
eration 1 effort, enabling future products to
meet the ACARE noise goals and improving
current fleet noise levels through retrofitting.

Acronym: OPENAIR

This capability is key to providing the flexibil-
ity needed to simultaneously accommodate
market requirements in all segments, global
traffic growth and environmental constraints,
while addressing the global environmental
research agenda of the EU.

Name of proposal: Optimisation for Low Environmental Noise Impact Aircraft

Grant Agreement: 234313

Instrument: CP-1IP

Total cost: 30134670 €

EU contribution: 18273 829 €

Call: FP7-AAT-2008-RTD-1
Starting date: 01.04.2009

Ending date: 31.03.2013

Duration: 48 months

Technical domain: Noise and Vibration

Website: http://www.xnoise.eu/index.php?id=387
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TEENI

Turboshaft Engine Exhaust Noise

Identification

State of the Art - Background

Helicopters can generate a large amount
of external noise, which can be perceived
as aggressive by citizens; a helicopter’s tra-
ditional missions - rescue, medical, law
enforcement — are normally very close to pop-
ulated areas. As emphasised in the ACARE
Strategic Research Agenda 2 (SRA2), the
tendency to increase rotorcraft missions in the
public vicinity should not lead to an increase
of public disturbance.

The main exterior noise sources on heli-
copters include the main rotor, tail rotor and
engine. The turboshaft engine is known to
be a major contributor to exterior noise at
take-off.

Former projects (Hortia, Silence(R)), or ongo-
ing ones (Friendcopter) have managed to
reduce significantly the noise coming out
of the exhaust of the engine, and show the
industrial evidence that a liner can viably be
installed on the exhaust.

Industrial
Objective

Determine the most
prominent noise source in
flight for further lining
optimisation work

Though, in order to comply with ACARE
SRA2 objectives, this attenuation has to be
maximised for the most dominant engine
noise source in flight requiring a better knowl-
edge of the exhaust sound-source balance.
Broadband noise at a turboshaft exhaust —
generally called core noise — is assumed to be
a mix between combustion and turbine noise.

Objectives

TEENI deals with understanding aeronautical
noise, in particular helicopter noise, with the
goal of noise reduction. As engine noise is a
main contributor to the entire exterior noise
at take-off, and because exhaust noise still
needs an increased attenuation, this project
focuses on understanding exhaust noise
sources.

The main aim is to determine on which noise
source a turboshaft exhaust liner should be
optimised. Four objectives can be summa-
rised as follows:

TEENI’s
Final Goal

r
TEENI’s
Objectives

|

|

|

1

|

1

| Develop sensors for
| fluctuating quantities
| adapted to Turboshaft
| engine constraints

1

1

1

|

1

1

Development

Develop measurement
techniques for
identifying engine
Tools modules responsibility

in exhaust noise

Basic Research
Studies

Understand noise

generation and
propagation
characteristics




- Discriminate the origin of the sound field
radiated from a turboshaft engine’s exhaust
and highlight the priorities for exhaust liner
optimisation on the most prominent engine
noise source in flight;

Develop and test sensors, adapted to

fluctuating quantities (such as acoustic

pressure, acoustic velocity, temperature
fluctuations, etc.) and resistant to the engine
environment (temperature, grazing flow);

Understand how the broadband noise prop-

agates through turbine blade rows;

Develop and apply noise-source breakdown

techniques which are able to locate the

noise origin from inside the engine casings.

Tackling this broadband noise identification
problem is an ambitious goal, due to:

- The complexity of the physics involved;

- The severe environmental conditions in
the exhaust which prevent using standard
instrumentation;

- The small space available on this kind of
engine.

Description of Work

These important challenges need to be
answered in order to maximise liner attenu-
ation. Therefore, to achieve the previously
mentioned four objectives, TEENI’s work plan
includes:

- Innovative sensor development, from design
to laboratory test in representative engine
conditions;

- New noise-source breakdown techniques,
to help discriminate the far-field noise origin
with respect to each engine module. This
includes the use of both acoustic near-field
and far-field arrays, with newly developed

algorithms that should provide an insight
into noise generation from the exterior;
Basic studies, including rig experiments,
to understand the propagation effects
of broadband noise through blade rows.
These studies will also give an opportunity
to verify noise-breakdown techniques and
algorithms;

New instrumentation and source-break-
down techniques will be applied to a full-
scale engine test;

- Study the development in HELENA (numeri-
cal platform developed in Friendcopter) of
the source-breakdown capability;

Using this new tool, and the TEENI and
Friendcopter outputs, estimate the engine-
noise source, which should be reduced.

Expected Results

The most important TEENI deliverables wiill

be:

- A set of sensors for measuring unstation-
nary quantities, adequate for full-scale
engine testing (650 <T<1000 C);

- A noise breakdown technique selected out
of a panel of methods due to an adapted
treatment of the engine-noise database;

- A thorough understanding of noise genera-
tion, propagation and radiation through the
exhaust;

- A comprehensive full-scale engine-test
database;

- A ranking of exhaust-noise sources, with a
recommendation on the noise source to be
reduced.
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VALIANT

VALidation and Improvement of
Airframe Noise prediction Tools

State of the Art - Background

The overall noise radiated by modern aircraft
has two sources which are quite balanced at
approach: the engine and the airframe. The
airframe noise (AFN) has a broadband charac-
ter and is mainly due to the interaction of the
turbulent airflow with the high-lift devices (slats
and flaps) and landing gears, and to a lesser
extent to cavities, spoilers and to boundary
layers developing along the fuselage.

One of the major ACARE objectives is a
reduction in perceived noise level of fixed-
wing aircraft by 50% by 2020 compared to
2001. In achieving this required breakthrough
towards quieter aircraft, reducing AFN is very
important now and will become even more
important in the future, especially for large air-
craft, due to the already anticipated develop-
ment of quieter engines.

With the clearly expressed tendency of the
modern airframe industry towards virtual
prototyping and the increasing reliability of
the design cycles on numerical simulations
with the experimental verifications performed
only at later stages of the design cycle, it is
of utmost importance to increase the trust
in noise predictions. However, the complex-

-3 20 -0 [1] 0 20 30

Example of AFN source localisations of a landing A340 with
high-lift device and landing gears (from flight test campaign)

ity and diversity of broadband turbulent AFN
sources makes that prediction and subse-
quent reduction with present numerical tools
extremely challenging.

Objectives

VALIANT is tackling this challenge by generat-
ing new experimental data, and validating and
improving numerical tools for predicting AFN
generated from landing gears, slats, flaps and
local separation regions.

Due to the extremely complex physical nature
of the phenomenon and the high cost of com-
puting full aircraft configurations on the one
hand, and the lack of a reliable experimental
database on the other, VALIANT focuses on
key generic test cases revealing the basic
mechanisms of AFN generated by the most
‘noise-dangerous’ elements of a real aircraft:
- turbulent flow over a gap;

- flow past an airfoil with a flap;

- flow past an airfoil with a slat;

- flow past two struts (landing gear).

These four generic flows actually ‘cover’ the
most important sources of AFN generated by a
real aircraft and therefore their study provides a
sufficient basis for evaluation and improvement
of the Computational Aero Acoustic (CAA)
tools aimed at predicting AFN. On the other
hand, these flows are ‘simple’ in the sense that
their accurate simulation and noise generation
are computationally affordable.

For all these configurations, the components
of the noise prediction chain (for the turbulent/
source region, and near- and far-field propa-
gation domains) and their mutual interactions
are evaluated and avenues of improvement
developed.

Description of Work

The project is divided into four technical work
packages (WP).
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SLAT NOISE

Turbulent
boundary
layer

Main wing

Flap (deployed)

“

FLAP NOISE

High-lift device broadband noise mechanisms to be investigated within VALIANT

WP1 focuses on generating a detailed and
reliable experimental database for valida-
tion purposes for the four generic test cases
listed above. Expected results are steady and
unsteady aerodynamic data, as well as noise-
source localisation and far-field noise spectra
and directivities. Acoustic measurements will
be performed in a cheap large aerodynamic
wind tunnel.

WP2 is aimed at a thorough assessment of
currently available CAA approaches in terms
of turbulence and acoustics by comparing
both with each other and with the experi-
mental data. This systematic comparison will
highlight both strong and weak points of the
numerical approaches and suggest avenues
of further improvements on the weak points
within WP3.

Based on the remedies proposed in WP2, the
CAA approaches will be improved in terms
of turbulence representation and near-, mid-
and far-field noise predictions. WP3 aims also
at improving the analytical methods which are
of significant importance to assess the noise
around airports in term of EPNdB (Effective
Perceived Noise in Decibels) and to help inter-
pretation of the numerical results.

WP4 assesses the influence of the successive
improvements in the numerical and analytical
approaches and identifies the best-suited
AFN prediction tools to be integrated into
industrial processes in the future.

Expected Results

This project, being an essential step towards

new efficient AFN reduction concepts and

their optimisation, impacts the EU directly by:

- providing a high quality experimental data-
base for validation on broadband noise
associated with generic configurations rep-
resentative of the most ‘noise-dangerous’
AFN mechanisms;

- validating and improving Computational
Fluid Dynamics (CFD) / CAA tools for broad-
band AFN prediction within an expected
accuracy of 1 dB, and generating a detailed
numerical database;

- identifying the best suited AFN prediction
tools which may have the potential to be
integrated into industrial processes in the
future, for designing efficient AFN reduction
technologies expected to result in a further
3 - 5 dB overall AFN gain during approach
(compared to 2000 state of the art).

VALIANT will also improve cost efficiency by
reducing the design and development costs.
This will be achieved by providing efficient AFN
prediction tools in terms of CPU time reduc-
tion and by allowing a partial replacement of
extremely expensive experiments aimed at
testing and optimising AFN reduction tech-
nologies by reliable numerical predictions.

Finally, VALIANT will promote the participation
of organisations from International Co-oper-
ation Partner Countries by building a strong
collaboration with Russia, relying on their
complementary expertise in aero-acoustics.
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ACFA 2020

Active Control of Flexible 2020

Aircraft

State of the Art - Background

Blended wing-body (BWB) type aircraft
configurations, i.e. generally tailless aircraft
configurations with aerodynamic wing/fuse-
lage blending, are highly promising concern-
ing improved low fuel consumption. This is
mainly achieved by reduced structural weight
and through a minimum wetted area which
is significantly lower for BWB-type aircraft
compared to other configurations. Major
design issues of such BWB-type aircraft have
already been solved or are currently under
investigation in the European funded projects
VELA and NACRE. The fuel efficiency of the
so-called 750-passenger NACRE flying-wing
configuration is comparable to the 1990s
BWB concepts in the US. However, the big-
gest market share in long haul flights today
is taken by mid-size aircraft (400-500 pas-
sengers). Therefore, there is an urgent need
to exploit the advances from the VELA and
NACRE projects for the pre-design of a mar-
ketable European mid-size flying-wing aircraft
with a high fuel efficiency. The challenge cre-

ated by the complex active control system for
BWB-type aircrafts has been identified, but
not yet addressed in the European projects
VELA and NACRE. The aspects of ride com-
fort and loads alleviation under consideration
of the flexible aircraft structure are of particular
interest.

Objectives

The ACFA 2020 project addresses two main
objectives, namely:

1. To provide solutions for the active control
system for BWB-type aircrafts to sup-
ply the required handling qualities and, in
particular, to alleviate gust and manoeuvre
loads, as well as to improve ride comfort.
BWB-type aircraft set completely new chal-
lenges in regards to complexity of control
algorithms, control design and optimisa-
tion, as well as control system architecture.
Instead of various single-channel or single-
input-single-output  (SISO) controllers, a
highly coupled multi-channel or multiple-
input-multiple-output (MIMO) controller is




ACFA 2020 blended wing-body aircraft design

required. Moreover, the high interaction
between control and system aspects will
be taken into account.

2. To provide a pre-design for a marketable
European ultra-efficient flying-wing aircraft
—the ACFA 2020 aircraft configuration. The
ACFA 2020 aircraft configuration struc-
ture will be finally sized according to the
achieved loads reduction by active control
of the flexible aircraft in order to minimise
the structural weight. The ACFA 2020 air-
craft configuration’s airframe will aim for
at least half of the 50% reduced fuel con-
sumption compared to current standard
aircraft configurations of similar size.

Description of Work

In order to achieve the objectives of ACFA
2020, the work is organised into four tech-
nical subsequent work packages (WP). The
core of the ACFA 2020 project is WP3 ‘Devel-
opment & evaluation of active control con-
cepts’, where MIMO active control systems
for BWB-type aircraft are designed by a com-
munity of partners involved in the NACRE and
VELA projects, as well as additional key play-
ers in control design from Europe and Israel.
The main objective of the designed control
systems is to reduce structural vibrations
and unwanted rigid body motions on the one
hand, and gust and manoeuvre loads on the

other. The reduced static and dynamic loads
are the basis for a structural resizing per-
formed in WP4 ‘Assessments and integration
for the ultra-efficient 450-passenger ACFA
2020 aircraft configuration” which is designed
in WP1 ‘Aircraft configurations definition and
down-selection’. WP2 ‘Dynamic modelling’
generates  parameterised  reduced-order
state-space models (ROM) of the NACRE
flying-wing aircraft, as well as the ACFA 2020
BWB. The investigations on the multi-objec-
tive MIMO control algorithms will start with the
ROM of the NACRE flying-wing aircraft due to
their early availability.

Expected Results
The key deliverables of the project are:

Deliverable I: Solutions for active MIMO con-
trol for BWB-type aircraft.

Active control systems for the alleviation of
structural vibrations as well as of gust and
manoeuvre loads have been investigated
for conventional aircraft configurations in
the European AWIATOR project, as well as
in the German national project MODYAS.
Such active control systems are an important
means for the reduction of critical loads, as
well as for the improvement of ride comfort
and handling qualities. It is self-evident to
also incorporate active structural control into
future aircraft configurations. Thus the main

© ACFA 2020 Consortium
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deliverable of ACFA 2020 will be robust as
well as adaptive MIMO architectures for active
control of BWB-type aircraft.

Deliverable Il: ACFA 2020 aircraft configura-

450-passenger aircraft for load reduction as
well as for improved ride comfort and han-
dling qualities. Based on the achieved load
reduction the ACFA 2020 aircraft configura-

tion structure will be resized to demonstrate
the potential weight benefit achieved with an
integrated active control of the flexible aircraft.

tion consisting in the pre-design of an ultra
efficient 450-passenger BWB type aircraft.

The active MIMO control strategies devel-
oped in ACFA 2020 will be applied to this new
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ALICIA

All Condition Operations and
Innovative Cockpit Infrastructure

State of the Art - Background

ALICIA addresses the Vision 2020 goal of
improved time efficiency in the air transporta-
tion system directly by developing new cock-
pit systems that can deliver significantly more
aircraft movements than is possible today.
The aim within ALICIA is to develop new
systems which will permit aircraft to oper-
ate in aimost all weather conditions and to
fly closer together at lower risk, whilst simul-
taneously driving down air transport delays.
ALICIA will couple the latest thinking in air
traffic management (SESAR) with new cock-
pit concepts capable of providing improved
mission performance whilst also enhancing
situation awareness. The two key areas of
technological advance will be an All Condi-
tions Operations (ACO) system capable of
delivering robust worldwide operations capa-
bility, allowing aircraft to use airports with less
capable ground-based approach aids, in a
wider range of degraded flight conditions. The
second key area of technological advance will
be a new cockpit architecture facilitating the
introduction of new cockpit technologies and
applications capable of driving down crew
workload whilst enhancing safety and improv-
ing crew situational awareness. The rationale
for the new cockpit architecture is borne of
the certainty that within the next decade the
cockpit design will be stressed by the intro-
duction of a series of new concepts such as
ACO and those being developed within the
SESAR programme.

Objectives
The two overarching project objectives are:

1. The development of an ACO capability to
reduce weather-related delays by 20%.

- Delivering a robust worldwide operations
capability, allowing aircraft to use airports
with less capable ground based approach

aids, in a wider range of degraded flight
conditions;

- Delivering more autonomous aircraft opera-
tion, including anticipation and avoidance
of weather disturbances and other possible
perturbations in-flight or on the ground;

- Delivering improved punctuality while simul-
taneously enhancing safety.

2. Development of a new cockpit architecture
facilitating the introduction of new technol-
ogies and applications.

- Delivering a competitive, scalable core
cockpit architecture applicable to all aircraft
types;

- Delivering seamless integration of innova-
tive avionics technologies and new applica-
tions such as All Conditions Operations to
respond to the new challenges of aircraft
operation;

- Delivering the architecture to enable the
next step towards single crew operation.

Description of Work

The ALICIA programme provides an opportu-
nity for many key stakeholders in Europe to
work together towards a new approach to
cockpit design. The application focus within
the project will be All Conditions Operations
because the technology integration implicit in
the implementation of this system will chal-
lenge the cockpit design. However, All Con-
ditions Operations is just one element of a
diverse range of new systems that will arrive
in the next generation cockpit and the cockpit
architecture must be flexible enough to sup-
port this. Accordingly, within ALICIA, new core
concepts applicable to all new flight-decks
will be defined that facilitate the efficient intro-
duction of a broad and expanding range of
operational requirements, whilst achieving the
lowest through life cost.
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The utility and scalability of the new concept

will be demonstrated using simulation / syn-

thetic environments and bench testing to

illustrate the feasibility of highly integrated on

board functions performing:

- Strategic  Surveillance of the Aircraft
Environment;

- Enhanced Navigation;

- Robust Worldwide Operations in demand-
ing Flight Conditions.

The ALICIA activities will be performed within
a structure covering the following six techni-
cal areas:

1)Requirements Capture

2)Concept Generation

4)Application Development

)

)

3)Technology Selection/Refinement

)

5)Evaluation in Cockpit Simulators
)

6)Dissemination and Exploitation

Expected Results

Low visibility in the critical phases of a flight
near to or on the ground is one of the most
disruptive factors in European aviation today.
It has been estimated that 16800 airline flights
were cancelled in 2007 in Europe due to low
visibility conditions, and in some major airports
almost 50% of arrival delays are due to low
cloud and poor visibility. ALICIA aims to pro-
vide the critical building blocks necessary to

reduce delays in Europe associated with poor
weather by at least 20%. This will provide very
significant economic advantages as well as
welcome benefits to the European traveller.

ALICIA will also make advances in the design
of next generation cockpits using an approach
that embraces the principles of increased
standardisation and commonality across mul-
tiple aircraft types. This will contribute to an
increase in re-use of European technology
creating further competitive advantage whilst
reducing time to market.

Some of the key innovations that will be pur-
sued within ALICIA include:

- Robust management of flight phases near
and on the ground;

Enhanced vision system and synthetic
imagery;

Holistic approach to Human Machine Inter-
face design and integration;

- Integration with the future airspace
infrastructure;

Enhanced use of synthetic environments
to support concept validation and product
certification;

- Novel display, control and audio concepts,
e.g. head mounted displays, direct voice
input, audio environment including 3D
audio, large area/high resolution displays;
Improved sensor technologies supporting
all environment capabilities;

- High integrity architectures and databases;
- Enhanced navigation techniques.

Head Mounted Large Area Head Up
Displays Displays Displays

3D Displays

Holistic Integration/Optimisation

DVI/DVO

Auditory
Displays/3D

Technology Integration Approach

ALICIA

State-of-the-Art HFI Tools/Processes

. . Cursor Control Passive/Active
Haptic Devices Sidesticks

© Westland Helicopters Ltd
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ASSET

Aeronautic Study on Seamless

Transport

State of the Art - Background

At the moment, Air Transport punctuality in
Europe is far from the 99% punctuality target
set by ACARE’s Vision 2020 and has shown
a tendency to drop below 80% in the past 3
years.

The main challenge to be met in reaching the
ACARE research goals in terms of time effi-
cient air transport is due to the system per-
formance at airports.

Recent studies reveal that the main contri-
bution to insufficient punctuality at airports
is a result of varying times an aircraft leaves
its stand for departure (‘off-block time’).
This leads to poor predictability within flight
planning. In order to maintain basic stability,
airlines introduce costly time buffers within
their schedules and/or reserve extra aircraft.
Reducing just five minutes of buffer time in
50% of the flight-plans in Europe would save
over one billion Euros a year.

Current research activities in Europe, but also
in the United States, are more advanced on
airside aspects.

Objectives

ASSET aims at finding an integrated approach
for improvement of various modules of the air-
port process chains:

-passenger inbound and transfer flows time-
liness at airports including boarding and de-
boarding of aircraft,

-the associated processes for baggage/
freight handling at aircraft and within the
airport,

-aircraft service processes at stand/gate
(fuelling, cleaning, catering maintenance
etc.),

-effects of air transport network on late arriv-
als due to previous delays at prior departure
airport,

-there are multiple control procedures involv-
ing multiple stakeholders who all have rein-
forced their duties and constitute many
bottlenecks prior to embarking: check-in,
security, customs and immigration, board-
ing, etc.

Improvements of the off-block punctuality can
therefore only be obtained if all those proc-
esses are improved in an integrated manner.

The proposed ASSET project is to develop
four main outcomes:

1. Alist of solutions to enhance time efficiency
at airports which includes technical, opera-
tional and strategic approaches,

2. A ranking of above-mentioned measures
according to their level of target contribu-
tion towards more time-efficient and thus
economically viable air transport,

3. An objective and comparable scheme
of two generic airport models (hub and
medium-sized airport) to assess future
technological and/or procedural changes
in typical airport environments,

4. Afinancial approach that will clearly indicate
the benefits for the various stakeholders.

The analysis of solutions improvement poten-
tial will not only be limited to single solutions
addressing single elements of different airport
process chains. ASSET targets at an inte-
grated approach which allows the assess-
ment of promising combinations of different
single solutions.

Description of Work

The envisaged work is broken down into four
logical steps (WP 1 — WP 4).

The objective of Work Package 1 is to pre-
cisely identify what the bottlenecks and
requirements of the various air transport
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stakeholders are to address passenger, bag-
gage and aircraft turnaround time issues.

The focus of Work Package 2 is the develop-
ment of generic simulation models for the two
types of airports: medium-size and hub. A
similar, but independent, approach is followed
for both types.

Work Package 3 deals with both the devel-
opment and the evaluation of solutions for
improving the performance of various air-
port processes with regard to stakeholders’
requirements in the field of time efficiency.

Work Package 4 activities are based on the
results of WP3, in particular the evaluation
and ranking of afore developed single solu-
tions for improving time performance of air-
port processes. The current WP constitutes
of an expansion of the present analysis to an
integrated approach, including all relevant ele-
ments of the airport process chains passen-
ger, baggage and aircraft turnaround.

Expected Results

ASSET delivers a list of solutions that have
been assessed in terms of time efficiency
for airport processes throughout the whole
process chain, from the entry of a passen-
ger (and his baggage) to the airport, up to
the point where the aircraft leaves its stand.
The assessments of the solutions within the
ASSET project are also judged against their
technological readiness for 2020.

Searching and finding more time efficient -
more predictable and/or faster - processes at
airports will pave the way to increased capac-
ity of aircraft movements, as more predictable
and faster turnaround processes enable to
serve more aircraft at a given airport gate or
remote position.

Because performance of aircraft punctuality
depends on a precise functioning and integra-
tion of airside and landside airport processes,
isolated solutions to improve punctuality of
the air transport system have not been suc-
cessful in the past.
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TITAN

Turnaround Integration in Trajectory

and Network

State of the Art - Background

In 2006, turnaround delays amounted to 79%
of primary delays (according to the EURO-
CONTROL Performance Review Report
covering the calendar year 2006). The report
just stated that local turnaround delays were
caused by airlines, airports or other parties,
such as ground handlers.

The turnaround commences when the flight
arrives at a block (AIBT, Actual In-Block
Time). An accurate estimate of the in-block
time (derived from a variable taxi-in time) prior
to landing would enable ground handlers to
make more efficient use of existing facilities
and resources, and optimise the Stand and
Gate Management.

Airport Collaborative Decision Making (CDM)
is a concept which aims at improving Air Traf-
fic Flow and Capacity Management (ATFCM)
at airports by reducing delays, improving the
predictability of events and optimising the
use of resources. The airport CDM concept
is divided into several elements, one of which
is the milestone approach to the turnaround
process. CDM defines a total of 16 basic
milestones in which the flight is seen from the
airport’s perspective (inbound, ground and
outbound phase).

Objectives

TITAN directly addresses airport operations
by focusing on the turnaround process. The
project intends to develop a new advanced
operational concept for this process which
is fully compatible with the SESAR ConOps
(concept of operations), as well as a specific
tool for the airlines in order for them to benefit
from the concept. This tool will also feed infor-
mation to the other actors so that they too
can improve their operations thanks to better
knowledge of the turnaround process.

The main objectives are:

- To enhance the efficiency of aircraft operator
operations, specifically ground operations.
The definition of predictability focuses on
the dispersion associated to the off-block
time. System predictability allows improved
scheduling and more efficient operations.
To reduce operational costs during the turn-
around process. There is a clear relationship
between the predictability, efficiency and
cost-effectiveness of airlines, ground han-
dling companies and airport operators.

To ensure punctual turnaround on the
apron and, thus, a higher level of passenger
service.

- To optimise the use of all resources for all
involved partners.

To increase ATFM and airport slot
adherence.

To improve punctuality and reduce delays.
Punctuality is essential from a passenger’s
viewpoint and a key determinant of airline
and airport service quality.

Description of Work

The project is divided into several technical
work packages (WPs):
- WP1: Concept analysis and definition:
identification of problems, user needs and
expectations, setting the performance tar-
get objectives and proposing an operational
concept fully in line with SESAR ConOps.
WP2: Development of the TITAN model:
the development of a turnaround model
to support the operational validation of the
project’s concept. It will be based on the
aggregation of several single aircraft turna-
round models plus the airline politics in
terms of priorities and constraints.
- WP3: Validation of the TITAN concept, fol-
lowing the European Operational Concept
Validation Methodology (E-OCVM).



- WP4: Development of the TITAN tool: the
development of a decision-support tool in a
CDM environment for an airline to improve
the evaluation and negotiation of any
changes in their schedule due to modifica-
tions affecting the turnaround process.

- WP5: Cost benefit analysis (CBA): the
development of a CBA methodology cus-
tomised for this project and its application
to the TITAN tool.
WPG6: Integration of TITAN in the air trans-
port system: defining the details of integrat-
ing the output of the TITAN model into the
information stream of the different partners
concerned with the turnaround process,
with particular attention to the airlines.

Expected Results

TITAN will propose a Turnaround Operational
Concept which will identify the different proc-
esses (landside and airside) interacting with
the ground sector and how a change on any
parameter will have an impact on it.

Once this concept is defined, the TITAN team
will implement a model which represents this
process for a single aircraft, reacting to the
defined external inputs and triggers, and rea-
dapting its final EOBT (estimated off-block
time) according to the defined rules. Based
on that, a validation model will be built which
includes the aggregation of the turnaround
processes of the different airlines’ aircraft at
an airport and their relations with the other
actors.

The turnaround relay process

This model will be implemented in a valida-
tion platform in order to verify the concept,
using simulated agents for the other actors to
reflect the limited resources of, for instance,
fuel trucks.

Within the TITAN project, a demonstrator for a
collaborative decision-making tool for airlines
will also be developed to show the feasibility
of the model. The tool will utilise the designed
and proven turnaround model. It will allow for
the negotiation and finalisation of milestones,
as well as the publication of progress infor-
mation related to public milestones. The over-
all solution will be integrated in future CDM
processes at an airport, taking into account
the technological communication among the
stakeholders.
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ADDSAFE
Advanced Fault Diagnosis for Safer
Flight Guidance and Control

State of the Art - Background

The state of practice for aircraft manufactur-
ers to diagnose guidance and control (G&C)
faults and obtain full flight envelope protection
at all times is to provide high levels of hardware
redundancy in order to perform coherency tests
and ensure sufficient available control action.

Nowadays  this  hardware-redundancy-
based Fault Detection and Diagnosis (FDD)
approach is the standard industrial practice,
which also fits into current aircraft certification
processes. However, these FDD solutions
increase the aircraft’s weight and complexity,
and thus its manufacturing and maintenance
costs. Moreover, its applicability is becoming
increasingly problematic when used in con-
junction with the many innovative technical
solutions being developed by the aeronauti-
cal sector to satisfy the ‘more affordable,
safer, cleaner and quieter’ imperatives being
demanded by society.

Indeed, these novel ‘green and efficient’ tech-
nical solutions have widened the gap between
the FDD scientific methods advocated within

the academic community and the technologi-
cal developments required by the aeronautics
industry, creating a de facto ‘safety bottle-
neck’, a technological barrier constraining
the full realisation of the next generation of air
transport systems.

ADDSAFE addresses the fault detection and
diagnosis challenges arising from this safety
bottleneck.

Objectives

The overall aim is to research and develop
model-based FDD methods for aircraft flight
control system faults, predominantly sensor
and actuator loss-of-control malfunctions.

The main benefits from a technological and
scientific perspective are:

1. Identification of a set of guidelines for FDD
design and analysis for aircraft G&C. Joint
work between industrial practitioners and
academic researchers will provide a consist-
ent set of fault diagnosis requirements and
suitable performance evaluation metrics.
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2. Improved FDD methods and understand-
ing of their applicability to aircraft FDD. This
encompasses the enhancement of the
most widespread fundamental fault diag-
nosis methods, and the development of
advanced FDD synthesis and optimal-tun-
ing methods giving increased performance
and robust theoretical guarantees.

3. A step towards a verification and valida-
tion (V&V) process for aircraft diagnostic
systems, by bringing together advanced
industrial software assessment tools and
state-of-practice flight simulators.

4. A demonstration of the most promising
model-based FDD designs on industrial
state-of-the-art flight simulation platforms.

From the perspective of the benefits to soci-

ety, ADDSAFE will:

- improve aircraft safety;

- allow the use of greener technical solutions;

- improve aircraft transport cost and
efficiency;

- secure European aircraft leadership.
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Description of Work

The project is divided into six work packages
(WP).

WPO: Management and dissemination.

WP1: ‘Industrial benchmark problem and
assessment tools’ focuses on defining the
benchmark problem and in developing the
associated fault diagnosis metrics, guidelines
and software assessment tools.

WP2: ‘Development of FDD methods and
tools’ starts in parallel to WP1 and is the
main scientific development component of
the project. It focuses on enhancing the cur-
rent model-based FDD methods as well as in
researching new methods with stronger theo-
retical guarantees.

WP3: ‘Application to benchmark’ is divided
into two stages: preliminary design, where
the goal is to perform an initial design and
assessment, and a detailed design stage,
where information from WP4 is used to guide
the final design and tuning.

© DEIMOS Space S.L & Airbus SAS



WP4: ‘Industrial benchmarking assessment’:
is where all the developed FDD designs will
be benchmarked and the two most promising
will be selected for full industrial validation (i.e.
up to implementation and testing in Airbus
flight simulators).

WP5: ‘Integration issues and demonstration’,
the main purpose of which is to help transfer
the developed FDD methods and technolo-
gies to the industrial aeronautics sector by
means of a technology demonstration on
DEIMOS and Airbus simulators, and a study
of the potential integration issues.

Acronym: ADDSAFE

Expected Results

The results will help achieve the European
Vision 2020 safety challenge of an 80%
reduction in aircraft accidents as well as mak-
ing aircraft ‘greener’.

The three main scientific and technological
benefits that will be achieved in pursuit of
ADDSAFE’s aim are:

- definition of a set of guidelines for aircraft
G&C model-based fault detection and
diagnosis.

- improved FDD methods and software tools
for aircraft G&C FDD synthesis and analysis.

- the demonstration of a unified software
and test-bench V&V process for diagnostic
systems.

Name of proposal: Advanced Fault Diagnosis for Safer Flight Guidance and Control

Grant Agreement: 233815

Instrument: CP-FP

Total cost: 3662 624 €

EU contribution: 2 608 594 €

Call: FP7-AAT-2008-RTD-1
Starting date: 01.07.2009

Ending date: 30.06.2012

Duration: 36 months

Technical domain: Systems and Equipment
Dr. Andrés Marcos
DEIMOS Space S.L.
Ronda de Poniente 19
Edificio Fiteni VI, 2- 22

Coordinator:
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DANIELA

Demonstration of ANemometry
InstrumEnt based on LAser

State of the Art - Background

The aim of the DANIELA project is to prepare
the operational use of a flush-mounted air
data system (ADS) built around a three-axis
Doppler LIDAR function as a primary air data
channel on civil aircraft.

A typical air data system is composed of
probes and pressure sensors and delivers
parameters during flight such as air speed,
angle of attack and altitude.

Such systems need de-icing, leading to high
power consumption (typically 4kW for the
three channels) and require maintenance as
the externally mounted probes are exposed to
corrosion. A laser-based anemometry instru-
ment will avoid these drawbacks and feature
enhanced reliability and an extended lifetime.

Air data parameters are inputs for the flight
systems. Therefore the main issue to address
before implementing a change of sensor
technology in future airliner programmes is to
make sure that the new system will perform
as expected in all flight phases.

Objectives

The use of LIDAR, for one of the three chan-
nels, is seen as an appropriate solution to
improve performance. An implementation
using a three-axis velocity is envisioned
in the next airliner programmes, enabling
the removal of the most exposed external
probes: Pitot and AOA/SSA. Furthermore, the
introduction of a new measurement principle
allows for a dissymmetric system, resulting in
an improved configuration.

Based on the NESLIE results, DANIELA

aims to provide a further step via two parallel

objectives:

- To demonstrate data availability in adverse
conditions;

- To explore the promising technologies lead-
ing to a full Optical Air Data System.

The main expected result is to improve the
laser-based anemometer developed in the
frame of NESLIE in order to make it afford-
able and to verify that the system will be avail-
able over the full flight envelope, particularly
in areas where particles are supposed to be
rare. This second objective is very important
for the certification aspects of the LiDAR.

This system, as a replacement for conven-
tional air data probes, will increase system
availability and robustness (dissymmetric
technologies, improved maintenance).

Description of Work

The project has been organised into four work

packages which will run in parallel:

- The development of Infrared Doppler LIDAR
technology, focused on a smart hetero-
dyne detector and glass-integrated optical
components;

- The development of a LIDAR mock-up suit-
able for ground and flight-test performance
assessment;

- The validation of optical temperature meas-
urement concepts;

- The consortium management.

The consortium is made up of skilled part-
ners, and benefits from the results of the
NESLIE project. The main tasks are:

- Integration of the passive and active opti-
cal functions through monolithic and hybrid
technologies in order to reduce the weight,
size and cost;

- Development of a self-sufficient balanced
heterodyne photo-detector device;

- Studying the occurrence and microphysical
properties of aerosol;

- Optimising signal processing specification
and implementation;

- R&D on optical window and related aircraft-
installation issues;

- LIDAR mock-up realisation, flight-testing
and records analysis;



- Assessing UV and IR temperature-measure-
ment concept;
- Management of the consortium.

Expected Results

The main expected result is the demonstra-
tion of accuracy and availability of a laser-
based anemometry system. Based on further
enhancement applied to the NESLIE mock-up
demonstrator, it will be assessed by ground
and flight tests, in worst-case scenarios.

L]
L I';"
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Acronym: DANIELA

The developed technologies will then pave
the way for LIDAR anemometry full-scale
development for next-generation transport
aircraft.

The second result is the availability of optical
temperature-measurement concept, enabling
the development of a fully optical air data
system.

Other expected results are:

- Integrated passive and active optical
components;

- Self-sufficient balanced heterodyne photo-
detector device;

- LIDAR window installations and coatings;

- Enhanced signal processing;

- Recording flight-test results;

- LiDAR sufficiently ready to start early-stage
certification process;

- Technologies enabling a dissymmetrical air
data system.

Name of proposal: Demonstration of ANemometry InstrumEnt based on LAser

Grant Agreement: 212132

Instrument: CP-FP

Total cost: 6431583 €

EU contribution: 4 140 000 €
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DELICAT

DEmonstration of LIdar-based Clear
Air Turbulence detection

State of the Art - Background

Atmospheric turbulence encounters are the
leading cause of injuries to passengers and
flight crews in non-fatal airline accidents. A
whole class of turbulence, representing 40%
of turbulence accidents, and designated
as Clear Air Turbulence (CAT), cannot be
detected by any existing airborne equipment,
including state-of-the-art weather radar. The
number of turbulence accidents has been
growing by a factor of 5 since 1980, three
times faster than the increase in air traffic.

Studies conducted during various projects

(FP5 AWIATOR, FP6 FLYSAFE, etc.) have

shown that operational concepts for the pro-

tection against turbulence hazards include:

- Short-range (50 m to 300 m) measurement
of air speed ahead of the aircraft, and action
on the aircraft flight controls to mitigate the
effect of turbulence;

- Medium-range (10 km to 30 km) detection
of turbulence, and securing of passengers
and crewmembers by fastening seat belts.

Both short and medium-range concepts are
based on the UV LIDAR technology (Light
Detection And Ranging), and there would be
a great interest in integrating both functions
into a single LIDAR system, for both opera-
tional (medium-range detection increasing the
overall reliability and integrity of the system)
and economical reasons.

Objectives

The short-range concept for protection
against turbulence has been validated in the
frame of the Fifth Framework Programme
AWIATOR project.

The technical objective of DELICAT is to vali-
date the concept of LIDAR-based medium-
range turbulence detection. This validation
will be based on comparing the information
on a turbulent atmospheric area, provided on

one hand by the remote UV LIDAR and on the
other by the aircraft sensors (acceleration, air
speed, temperature, etc.).

Description of Work

The validation of the LIDAR-based medium-
range turbulence detection includes the fol-
lowing steps:

- A UV LIDAR mock-up will be designed and
manufactured, tested in a laboratory on
the ground, and then installed onboard a
research aircraft, which will fly in both turbu-
lent and non-turbulent conditions.

- During the flight tests, the atmosphere wil

be analysed remotely by the UV LIDAR, and

by the in situ aircraft onboard sensors.

The data obtained from the LIDAR and from

the aircraft sensors will then be compared

off-line once the aircraft is on the ground.

The correspondence between the LIDAR

backscattered signals and the turbulence

experienced by the aircraft for a given
atmospheric area will be assessed and
evaluated.

- Conclusions will then be drawn on the capa-
bilities of the LIDAR technology, regard-
ing Clear Air Turbulence detection, and a
preliminary equipment architecture will be
defined, for both short and medium-range
concepts.

DELICAT will take advantage of existing hard-
ware (laser sub assemblies, test aircraft fair-
ing) to achieve its goal at the lowest possible
cost.

Expected Results

The DELICAT project will directly contribute
to the validation of an advanced technology
for aircraft protection against Clear Air Tur-
bulence hazards. This will increase both cus-
tomer comfort and aviation safety.

Based on traffic and accident statistics, one
can estimate that such a UV LIDAR tur-



bulence protection equipment would have
avoided between 8 and 10 turbulence acci-
dents in 2005 and will reduce by up to 20 (or
40%) of the number of turbulence accidents
per year, once this system has been devel-
oped by DELICAT’s industrial partners.

The DELICAT project will also contribute
towards increasing the knowledge about
Clear Air Turbulence phenomenon, and
the capability to forecast such hazardous
phenomenon.

Acronym: DELICAT

Dissemination of DELICAT will be ensured
by setting up a website, and by gathering
an External Experts Advisory Group (EEAG).
Through the EEAG and the website, the
external stakeholders (airlines, aircraft manu-
facturers, meteorological service providers)
will be informed about the objectives and
progress of DELICAT, they will be able to pro-
vide feedback and also to update and refine
their needs regarding protection against tur-
bulence (both for short-range and medium-
range concepts).

Name of proposal: DEmonstration of Lidar-based Clear Air Turbulence detection

Grant Agreement: 233801
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Total cost: 5584791 €
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GREEN-WAKE

Demonstration of LIDAR-based
wake vortex detection system
incorporating an Atmospheric

Hazard Map

GREENWAKE

State of the Art - Background

Wake vortices and wind shear are potential
causes of accidents and injuries to passen-
gers and crew of all aircraft types. They can-
not be detected by sight and result in sudden
disruption to the aircraft’s trajectory, poten-
tially resulting in a crash if encountered dur-
ing take-off or landing. There are currently few
options for protection against these phenom-
ena, and the main way of reducing accidents
due to wake vortices is to impose mandatory
separation times between aircraft which can
affect the operating performance of airports
from the resulting delays.

Wake vortex and wind shear detection is
therefore the focus of research programmes
funded within Europe and the USA, and the
LIDAR technique (LIght Detection And Rang-
ing) has already been shown to offer a techni-
cal solution for detecting wake vortices and
wind shear. Since LIDAR requires the use of
a LASER, there is a considerable challenge to
design and build a system with the perform-
ance required to detect the hazard that is
suitable for installation on aircraft, and which
also meets the safety, performance and cost
requirements of the aerospace industry.

Objectives

The objective of Green-Wake is to develop
and validate innovative technologies that

will detect the hazards in a timely manner to
improve passenger safety and comfort, and
improve the operating efficiency of airports by
providing a safe means to decrease separa-
tion times between trailing aircraft.

Green-Wake will develop and test an Imag-
ing Doppler LIDAR system that is capable
of detecting and measuring wake vortexes
and wind shear phenomena 50-100 metres
in front of an aircraft, allowing action to be
taken to reduce or avoid the hazard. The aim
of the project is to develop a system suitable
for integration into a commercial aircraft, but
also to look at how data are to be presented
to the aircrew.

Firstly, a simulation will be developed which
allows modelling the large number of variables
involved in order to understand how optimum
performance can be achieved. This requires a
well-developed understanding of the require-
ments of the users, the meteorology of the
hazard phenomena and the state of the art in
the optical and hardware engineering.

Based on the outcomes of the modelling a
new wind shear and wake vortex imaging
Doppler LIDAR system will then be developed
and implemented. A prototype will be used
to determine the overall performance of the
system.

Description of Work

There are four main innovations involved in
Green-Wake.

The first is the extension of existing model-
ling and simulation research to allow develop-
ment of the Green-Wake project simulation.
This will allow for a cost-effective design of a



© Deutsches Zentrum fiir Luft- und Raumfahrt, 2009

system which is optimised for the application,
despite the enormous number of variables
involved.

The second innovation is a fast scanning sys-
tem. This is a requirement due to the large
volume of airspace in front of the aircraft
which must be scanned and data gathered
at sufficient density to allow for the effective
detection of the hazard.

The third is in the data collection. Scanning
a large volume in front of the aircraft requires
fast and accurate processing. A new detec-
tor will be developed as part of the project
which will permit the degree of real-time data
handling required, and the techniques will be
investigated for analysing the data generated
and providing information in a suitable format
for the aircrew.

Finally, the integration of the wind shear and
wake vortex data into an overall map of fea-
tures local to the aircraft will be researched.
The objective is to deliver warnings of poten-
tial hazards most effectively to the aircrew.

Sensor and control system concept V02

Measurement
volume
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Expected Results

This project is building on research from pre-
vious Framework Programme projects and
extending it in order to develop an imaging
Doppler LIDAR system which is capable of
detecting wake vortices and wind shear, but
which is also suitable for installation in aircraft.
The aim of the project is to produce a sys-
tem which can ultimately be developed into
a commercial product which will enhance the
safety of aircraft passengers and crew, and
permit more effective use of runways at con-
gested airports. This will not only enhance
the safety of citizens travelling by air but also
reduce unnecessary delays in take-off and
landings, increasing traveller convenience
and reducing fuel consumption from aircraft
being held up. This contributes to the ACARE
environmental goals for 2020.

The consortium is composed of a relatively
high proportion of SMEs for whom the com-
mercial potential of the project is a major
driver. No product of the type and capability
envisaged is currently available anywhere in
the world.

The main products from the project are the
simulator which will allow the investigation and
optimisation of the system which is to be built,
and the system itself which will be designed,
built and evaluated within the project. The
outcomes of the project will be documented
in a series of written deliverables, and will be
disseminated in accordance with the project
dissemination plan.

Sensor
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4
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HISVESTA

High Stability Vertical Separation
Altimeter Instruments

State of the Art - Background

HISVESTA is the next step in solving the
remaining research and technological devel-
opment challenges after the successful
HASTAC project in the EC Framework Pro-
gramme Six (www.sintef.no/hastac). The
project will develop a new generation of
barometric altimetry modules, suitable for
fixed-wing and helicopter applications, which
will provide significantly improved capabili-
ties for altitude accuracy. Altitude transduc-
ers, air data computers and meteorological
testing performed in the project will demon-
strate the effectiveness of the performance
improvement.

A key HISVESTA target is for the European
avionic system industry to regain the market
lead in altimetry and automatic air traffic con-
trol (ATC) solutions, as well as to manufacture
altitude pressure transducers with the best
long-term stability.

Objectives

The strategic objective of the project is to
increase the safety in all in-flight situations,
particularly in low visibility, by improving the
barometric altimetry transducers used in air
data computers and auto pilot systems for
aircraft. The project is particularly relevant
in situations in the reduced vertical separa-
tion minima legislation of 1 000ft (RVSM),
as well as in demanding manual flying situ-
ations such as darkness and low visibility.
Used in enhanced transponder applications,
the project will contribute to significantly
increased reliability in altitude information for
manual and automated air traffic control sys-
tems. Aircraft Traffic Collision Avoidance Sys-
tems will also benefit from more accurate and
reliable altitude information, which will allow
the automated avoidance instructions to be
more accurate and effective.

Pressure transducer with manifold for FADEC, air data and cabin pressure controller
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Another project objective is to contribute
towards reducing CO, and NO, emissions in
the next generation aero engines, by improv-
ing accuracy in the multifunctional pressure
control system in the Full Authority Digital
Engine Control systems (FADECS). The HIS-
VESTA project will develop a range of high
temperature micro-machined silicon structure
(MEMS) pressure sensors, designed for accu-
rate pressure measurements in multistage
FADECS.

Description of Work

The main concept is to create a new state-of-
the-art high precision altimetry sensor system
that monitors the aircraft barometric altitude
in real time with a very high accuracy. This will
be done based on new technology in MEMS
and new concepts using microcontrollers
and FPGAs for compensation and warning
algorithms.

The project will develop new generations of
altimetry modules, suitable for fixed wing and
helicopter applications, which will provide a
significant improvement in altitude and pres-
sure reading accuracy over those currently
available. Comprehensive modelling, analysis,
lab testing and flight data collection performed
in the project will demonstrate the effective-
ness of the performance improvement.

The altimetry transducer long-term drift goal
is <0.01 %FS/year, which will increase altitude
accuracy by a factor 2 and will allow longer
calibration intervals of the entire system. The
root causes for long-term drift will be deter-
mined by modelling and detailed statisti-

Pressure transducers in MEMS technology

cal characterisation and analysis. Resulting
effects of these causes will be minimised by
careful co-design of the MEMS sensor ele-
ment, fabrication processes, pressure sensor
package, electronics and software. The final
result is a new range of barometric pressure
transducers optimised for superb stability,
accuracy and repeatability.

Expected Results

HISVESTA's goals will contribute to the pro-

motion of real progress, based on scientific

and technical excellence and long-term inno-

vation due to:

- Barometric MEMS sensor technology in
silicon;

- Unique hardware/software compensation
techniques;

- Instruments and air data computer systems;

- Technologies to enable a full and perma-
nent automatic approach and landing in all
weathers;

- Onboard technologies for in-flight collision
avoidance concepts;

- Techniques enabling the development of
improved aviation safety metrics.
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ON-WINGS

ON-Wing Ice DetectioN
and MonitorinG System

State of the Art - Background

When an aircraft flies in cold, moist air, espe-
cially at low altitudes, ice can form rapidly,
both on and behind the leading edge of aero-
foils and other structures. The growth of the
ice disturbs the local airflow and can radi-
cally alter the lift of the aerofoil and hence the
handling characteristics of the aircraft. This
phenomenon has caused a number of fatal
accidents and loss-of-control events, and is a
problem that will intensify as increased pres-
sures on airports mean that aircraft will spend
much longer in low-altitude holding patterns.
Large aircraft use hot gases diverted from
the engines to remove ice from flight-critical
surfaces, while smaller aircraft sometimes use
pneumatic ‘boots’ which expand under pres-
sure to shed the ice layers. These technolo-
gies are incompatible with future generations
of air transport, in which composite materi-
als will be used extensively. Furthermore,
current ice detectors are insensitive, cannot
distinguish between ice types and are not co-
located with the safety critical zones. Building
on electro-thermal de-icing technology now
widely used in helicopters, the ON-WINGS
project will develop a smart, autonomous,
composite electro-thermal de-icing system
for fixed-wing, helicopter rotor blade and
engine inlet applications.

Objectives

The initial objective is to produce a robust
fixed-point optical ice-detector sensor whilst
the ultimate objective of the programme is to
develop and demonstrate sensor technology
that is fully integrated into an ice-protection
system mounted into a composite structure
and offering real-time control. The sensor will
be capable of detecting:

- the onset of icing,

- ice presence, and at a later stage

- ice thickness.

The sensing system will be made ‘smart’ by
using dedicated algorithms, and will be inte-
grated in a representative wing-slat, along
with composite electro-thermal zone heaters.

A second work package of advanced sens-
ing concepts will develop a multi-zone-based
system, each with its dedicated sensor and
control electronics.

As part of the advanced concepts:

- use the point ice sensor to investigate
parameters for detecting ice thickness and
roughness;

- specify, design and develop a quasi-dis-
tributed fibre-optic ice sensor which wil
be integrated in the wing-slat coupon with
electro-thermal heating capable of detect-
ing the presence of ice at a multitude of
points.

Another focus is on health monitoring, and in
particular distributed temperature sensing of
the heating zones using fibre optics.

A ‘threshold’ impact detection method will
also be investigated with the aim of detecting
impacts that may lead to de-lamination of an
electro-thermal ice-protection system.

Description of Work

A generic air-conformal direct ice-detection
technology, based on optical methods capa-
ble of being adapted and multiplexed in the
wing-slat of an aircraft, will be developed and
calibrated to measure the ice thickness and
accretion rate of ice in real time, as well as
ice roughness to determine the criticality of
ice type. This will be further developed and
calibrated to measure the onset of icing and
used as an engine inlet ice sensor. A distrib-
uted ice sensor will also be developed and
calibrated to detect the presence of runback
ice and used in fixed-wing aircraft. A generic
data acquisition system will be developed
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with suitable algorithms that will be able to
interrogate the ice sensors described above.

‘Smart’ composite electro-thermal heaters
will be achieved by developing and integrating
a generic composite-zoned electro-thermal
heater with the ice sensors and control-
lers. Generic distributed temperature sens-
ing and interrogation electronics will also be
developed and integrated in the composite
heaters.

The prototypes will be manufactured, tested
and evaluated with the integrated de-icing
system in an icing tunnel.

A prototype parasitic ‘coupon’ will be man-
ufactured to flight standards and proof of
concept validated, thus paving the way to
case-specific certifications.

The technology will be disseminated to
aviation and more generally to the transport
industry.

BREEZE SURFACE
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ICE SENSOR - EXPERIMENTAL ARRANGEMENT

Expected Results

The resulting system will incorporate, for the
first time, the following:

- a primary ‘on-wing’ ice detector used to
activate the ice-protection system;

a ‘smart’ electro-thermal de-icing system
to demonstrate the interaction and control
of electro-thermal heater elements and an
integral aero-conformal ice detection and
distributive temperature/health  monitoring
system;

air conformal optical ice detectors used
for primary activation of the ice-protection
system;

novel concepts based on sophisticated
fibre-optic methods capable of measuring
ice distributed over large areas.

A complete smart air conformal ice-detection
system will be demonstrated, capable of
detecting the ice thickness and roughness for
critical aerospace applications.
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SCARLETT

SCAlable and ReconfigurablLe
Electronics plaTforms and Tools

State of the Art - Background

Early avionics solutions, which were based
on federated architecture, used dedicated
bespoke hardware and software to imple-
ment any aircraft function. As the number
of functions being transferred to avionics
increased, the federated architecture grew in
size and complexity.

An aircraft of the 1980s contained a large
number of ‘black boxes’ of dissimilar sizes
and technologies. The aerospace community
then turned to the Integrated Modular Avi-
onics (IMA) concept. This concept replaces
the numerous separate and dissimilar ‘black
boxes’ with fewer, common processing
modules.

The first generation of Integrated Modular

Avionics (IMA1G) has been a successful step

away from the federated architectures. How-

ever, additional socio-economic and market
drivers have emerged since the implemen-
tation of IMA1G, forcing the industry to take

a further significant step beyond the current

IMA capability:

- ahigher rate of new aircraft programmes will
be launched with increasing frequency;

- reduced operating costs for the airlines,
and a consequent reduction in passengers’
fares. This in turn implies a reduction of
costs, weight and volume of the avionics;

- reduced lead time for entry into service;

- full time availability — which impacts both
the operating costs of the airlines and the
comfort to passengers. The required air-
craft operational availability is now reaching
100%.

Objectives
The key innovations of the IMA2G Distrib-
uted Modular Electronics (DME) concept

researched by SCARLETT cover a broad
scope of items, from architecture, hardware,

software (including middleware), up to tools

and processes. They are:

- a decentralised and distributed avionics
architecture aimed at the fully digitised air-
craft, using separate scalable modules for
application processing and input/output
(I/0) functions, standardised hardware,
communications and application interfaces
that can support all aircraft functions;

- the introduction of middleware services

in order to provide the applications with a

higher level of abstraction from the underly-

ing resources, enabling smarter configura-
tion and alleviated development effort;

a new design methodology that readily sup-

ports the evolution of onboard electronics,

enabling adaptations and upgrades accord-
ing to market needs;

common processes, methods and toolsets,

enabling system integrators and applica-

tion suppliers to reduce the development
cycle and improve the development’s
effectiveness;

new decentralised health monitoring to pro-

vide 100% detection of electronics failure;

- avionics solutions providing the highest level
of availability, with reconfiguration capa-
bilities to support fault tolerance. This will
minimise the number of spare resources
required while maintaining the highest dis-
patch rate.

Description of Work

The consortium has adopted an approach
starting from the consolidation of require-
ments, followed by the definition of speci-
fications, leading to development, then
integration, verification, test and validation.

Four different capability demonstrators for the

DME solutions, all built with the same types of

components, are foreseen. These four dem-

onstration platforms are:

- the ‘High Performances Data Distribution’
demonstrator, addressing high data flow
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performances - typically for cockpit display

applications;

the ‘I/O Intensive’ demonstrator, dem-

onstrating the DME concept for an I/O

intensive application — typically fire/smoke

detection or ventilation control;

- the ‘Time Critical’ demonstrator, dem-
onstrating the DME concept for a highly
safety-critical application with hard real-time
constraint — typically flight controls or anti-
skid braking;

- the ‘Reconfiguration and Maintenance’
demonstrator addressing the reconfigura-
tion capabilities.

These four demonstrators are supported by

an innovative approach in terms of:

- the smooth use of the set of IMA dedicated/
required tools, thus creating an overall
module-independent tool chain, to ensure a
reduced lead time to the aircraft’s entry into
service;

- the definition of platform services (or IMA-
dedicated middleware) to provide func-
tion suppliers with a better/faster software
development environment.

Acronym: SCARLETT

Expected Results

The major deliverables of the project are:

- aset of hardware and software components
representative of the future IMA2G platform
basic building blocks;

the four different capability demonstrators
presented above, all based on the same
DME building blocks so as to verify that
each targeting functional domain can cope
with solutions envisaged in the frame of the
IMA 2G;

the tool chain that sets the sound founda-
tions for both data management consist-
ency and productivity enhancement, which
will cover all the embedded avionics actors’
activities in an IMA2G-based solution.

SCARLETT also intends to demonstrate the
concepts of reconfiguration solutions in civil
avionics.

Name of proposal: SCAlable and ReconfigurabLe Electronics plaTforms and Tools

Grant Agreement: 211439

Instrument: CP-1IP

Total cost: 40077 634 €

EU contribution: 22 999 657 €

Call: FP7-AAT-2007-RTD-1
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Ending date: 30.04.2011
Duration: 36 months

Technical domain: Systems and Equipment

Website: http://www.scarlettproject.eu

Coordinator: Ms. Marie-Lucie Larrieu

Thales Avionics

105 avenue du Général Eisenhower

BP 63647

FR 31036 Toulouse
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VISION

Immersive Interface Technologies
for Life-Cycle Human-Oriented
Activities in Interactive Aircraft-
Related Virtual Products

State of the Art - Background

Virtual reality (VR) immersion and interaction
features are widely used in engineering tasks
in order to simulate cost and time-intensive
activities. In aircraft design, efficient execution
of man-in-the-loop simulation tasks has been
used as a means for assessing the aircraft’s
life-cycle usage. However, when potential
users of an aircraft-related virtual product
are immersed into the virtual environment,
they often feel the full synthetic environment
like an unrecognisable ambient, and so they
reject the immersion into the simulation as a
work practice. This effect is due to the lack of
realism of the virtual environments. Moreover,
devices for interacting with digital mock-ups
do not adequately match human capabili-
ties, at least in comparison with a human’s
standard work practices. VISION will use
the worldwide academic knowledge and the
functionality provided by current world class
VR software as a ‘baseline’. It will advance the
state of the art, at both technology and appli-
cation level, by improving the performance of
aircraft-related virtual products and environ-
ments with respect to criteria such as the real-
ism of rendered virtual environment, trade-off
of image quality during user interaction, toler-
ance to task execution changes, immersed
user’s presence, pick/grasp quality, training,
acquisition and maintenance overheads, and
input data configuration control.

Objectives

The technological objective of VISION is to
specify and develop key interface features
in fundamental cornerstones of virtual real-
ity technology, namely in i) photorealistic
immersive visualisation and ii) interaction.

In particular, it aims at removing the current
drawbacks of the underlying technology, thus
better accommodating the specific needs
of the human-oriented life-cycle procedures
(design, validation, and training) related to
critical aircraft virtual products (e.g. virtual
cabin, etc.). The technological achievements
of VISION will enhance the realism of the dig-
ital human-in-the-loop VR simulations and
optimise the human-virtual product integra-
tion in the specific domain.

The application-oriented objective of VISION
is to drive specific technological advances in
immersive VR, improving the human-oriented
functionality and usage of aircraft-related
virtual products along the product life cycle.
The immersive interface technologies to be
developed will enhance the engineering con-
text of these virtual products by enabling their
increased use for activities, such as design
verification, ergonomic validation, specifi-
cations of equipment displays, operational
and situational training. Thus they will help
address the development phase in a more
flexible, reliable and cost efficient way, as well
as the safety performance of these products.

Description of Work

The project includes eight work packages
(WP).

In WP1, the specification of the virtual prod-
uct requirements will provide the application
space of the project solutions. For each of
the basic VISION modules (visualisation,
interaction), specific technology requirements
will be defined. In WP2, the human-centred
requirements and their implications in human-
machine interaction within the aircraft-related
virtual products will be analysed, then the two



major simulation modules will be developed.
WP3 is the Visualisation Module. Develop-
ment work will address advanced rendering
features considering the perception of the
human towards light illumination and the
real-time constraints of the immersive envi-
ronment. WP4 is the Interaction Module.
Development work will address advanced
hardware/concepts for markerless body
tracking and new methods for user interfacing
along with interaction metaphors. The indi-
vidual visualisation and interaction simulation
modules will be next integrated into a com-
mon multi-modal interface platform (WP5). In
WP8, the integrated platform will be demon-
strated based on real-life industrial scenarios.
The demonstration will give input to further
improvement on system evaluation. WP7 and
WP8 are for the exploitation/dissemination
and the management of the project activities,
respectively.

Expected Results

VISION aims to develop advanced VR-
based simulation functionality in support of
the design and ‘virtual prototyping’ of critical

aircraft-related products. It will deliver spe-
cific advances in fundamental cornerstones
of the VR technology, such as the immer-
sive visualisation and interaction, so as to
improve the human-oriented functionality
and usage of these virtual products along
their life cycle. The human factor perspec-
tive on the design of virtual reality interfaces
is expected to facilitate the ‘acceptance’ of
the new methodologies by new user groups,
and their integration in the everyday business
practices. The project will also deliver a com-
mon multi-modal interface platform, which
will seamlessly integrate the novel simulation
features. The platform will provide engineers
with cost-efficient testing tools and methods,
and will further enable the collaborative use of
these tools by remotely located users for co-
operative design activities. VISION will finally
deliver a set of application demonstrators
involving aircraft-related virtual-product-use
cases, which will be based on real-life indus-
trial scenarios. The technological output of
the project is expected to have a significant
impact on the reduction of aircraft develop-
ment costs and time to market, as well as on
the improvement of aircraft safety.

Requirements / Specification
framework

Advances in VR-based advanced
user interface technologies

\ SIS
Advances in the en

gineering context of aircraft-related

interactive virtual products

VISION expected achievements
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ISPACE

innovative Systems for Personalised
Aircraft Cabin Environment

State of the Art - Background

The traditional air conditioning system of cur-
rent aircraft is designed mainly on compart-
ments, such as cabin areas, flight deck or
cargo. Only a few components are custom-
ised to provide personalised control, such as
individual air outlets in the optional overhead
personal service units.

Currently the cabin air temperature is con-
trolled ‘globally’ by the environmental control
system with the cabin separated into sev-
eral temperature zones, dependent on the
heat load within the different zones. A single
zone covers 10 to 100 passengers and thus
all of them are exposed to about the same
temperature.

An individual cabin air temperature control
for each passenger has not been realised so
far. The provision of such personalised con-
trols is expected to lower the percentage of
dissatisfied occupants by up to 10% in the
optimum case. Cabin surfaces such as the
seat, lining and floor influence the thermal
comfort of passengers. Currently these cabin
surfaces are neither thermally controlled nor
equipped to achieve a desirably low tempera-
ture asymmetry.

Cabin air is generally dryer than air normally
experienced on ground. Dry cabin air (about
15% relative humidity) may lead to passenger
discomfort but the impact of low humidity
levels on the human body has not yet been
fully investigated. Furthermore the number of
air purification systems available for aircraft is
limited.

Objectives

The primary objective of iSPACE is to provide
a step change in passenger comfort during
flight by providing aircraft manufacturers and
the supplier industry with the knowledge and

innovations needed to address the individu-
alisation of a passenger’s cabin environment.

This will be achieved by the following scientific

and technological objectives:

- develop concepts for an individual passen-
ger cabin environment and prove its general
feasibility;

- develop and prove emerging step-change
technologies for individualised passenger
cabin environments;

- provide simulation tools for individualised
cabin environments and give recommen-
dations for existing and future commercial
aircraft.

iISPACE will focus on the personal environment
of cabin occupants. Concepts and systems
will be developed for a revolution of the gener-
ation and control of the individual climate. The
project intends to close existing technological
gaps to achieve an enhanced cabin environ-
ment and passenger comfort with regard to
temperature, humidity, ventilation and well-
being by controlling the individual’s climate.
Therefore concepts and technologies will be
developed and their proof of principle shown
by simulation as well as hardware models in a
most realistic test environment (including low
cabin pressure).

Description of Work

The work within iISPACE is allocated to five
technical work packages which raise the cur-
rent knowledge and demands for technologi-
cal solutions to a new and innovative level:

1. Compilation of current knowledge and spe-
cific requirements for technologies used in
aircraft and for their simulation.

2. Selection of suitable technologies for fur-
ther development, based on a feasibility
study and a simulative parameter study;
development of a test design to be able
to test and evaluate the new concepts for
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personal climate control and their simula-
tion based on objective measurements
and subjects’ responses in the Fraunhofer
Flight Test Facility.

3. Development of the selected technologies

at seat level and their integration into the
test bed.

4. Testing and analysis of the selected tech-

nologies; optimisation and validation of
simulated environments capable of repre-
senting the new concepts.

5. Dissemination and exploitation of results

and technological solutions; implementa-
tions to guarantee consideration of the
market requirements and demands.

Personal environment of a single occupant (top and front view at seat level)

Expected Results

iISPACE provides major innovations beyond

the state of the art in science and technology

by:

- gaining knowledge about individual passen-
ger cabin environments and their impact on
human perception;

- developing concepts for individual climate
control and comfort;

- proving the individualisation of passen-
ger cabin climates in a realistic flight
environment;

- developing validated simulation tools for the
design of individualised cabin environments;

- developing and evaluating technologies for
individualised passenger cabin climates.

© iISPACE Consortium (2008)
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HUMAN

Model-Based Analysis of Human
Errors During Aircraft Cockpit

System Design

State of the Art - Background

The safety of aircraft has been significantly
enhanced during the last decades by techni-
cal improvements and new training concepts.
However, the accident rate has remained
almost the same, varying between three
and four accidents per million departures,
because the safety improvements could not
outweigh the dramatic increase of the overall
air transport. For the future, an even stronger
increase in traffic density is anticipated, which
leads experts to expect one serious accident
a week if the rate is not drastically reduced.

Worldwide commercial jet fleet statistical
information reports that 55% of accidents
involve flight crew errors. The examination of
human errors has been developed in the air-
craft industry and is now considered to be an
important analysis to accomplish during the
design and certification of the cockpit. How-
ever, the current approach of analysing sys-
tems is prone to errors as well as being costly
and time-consuming (based on engineering
judgement, operational feedback from simi-
lar aircraft and simulator-based experiments).
Therefore, in order to enhance the safety of
the aircraft itself and its systems, innovative
solutions for improved human-centred design
are needed that allow for the more accurate
detection of potential pilot errors at an earlier
stage (in the design) and with reduced effort.

Objectives

The objective of the HUMAN project is to
develop a methodology with techniques and
prototypical tools supporting the predic-
tion of human errors in ways that are usable
and practical for human-centred design
of systems operating in complex cockpit
environments.

The prediction of human errors will be
achieved by developing and validating a
cognitive model of crew behaviour. Cogni-
tive models are a means to make knowledge
about characteristic human capabilities and
limitations readily available to designers in
an executable form. They have the potential
to automate parts of the analysis of human
errors because they offer the opportunity to
simulate the interaction with cockpit sys-
tems under various conditions, and to predict
cognitive processes like the assessment of
situations and the resulting choice of actions,
including erroneous actions. In this way they
can be used as a partial ‘substitute’ for human
pilots in early developmental stages when
design changes are still feasible and afforda-
ble. Model and simulation-based approaches
are already well established for many aspects
of the study, design and manufacture of a
modern airliner, for the very same objective
of detecting potential problems earlier and
reducing the amount of testing required at a
later stage. HUMAN will extend the model-
ling approach to the interaction of flight crews
with cockpit systems.

Description of Work

The main research and development work in
HUMAN will produce key innovations on three
complementary research dimensions:

- Cognitive modelling: to develop an inte-
grated cognitive crew model able to pre-
dict human error categories with regard to
deviations from normative activities (stand-
ard operating procedure and rules of good
airmanship).

- Virtual simulation platform: to develop a
high-fidelity virtual simulation platform to
execute the cognitive crew model in real-
istic flight scenarios in order to analyse the
dependencies between the pilots, a target



system in the cockpit, the aircraft and its
environment.

Physical simulation platform: to thoroughly
investigate pilot behaviour on a physical
simulation platform to produce behavioural
and cognitive data as a basis for building
a detailed knowledge base about cogni-
tive processes leading to deviations from
normative activities, and for validation and
improving the predictions of the cognitive
model generated on the virtual simulation
platform.

The general idea of the virtual and physi-
cal platform is to use the same core system
for both in order to ensure the functional
equivalence between the two platforms. This
equivalence is a fundamental precondition for
validating the cognitive model by producing
and comparing predicted crew activities (on
the virtual platform) and actual crew activities
(on the physical platform).

Expected Results

The output of the HUMAN project will be:

- An innovative means enabling the consid-
erable improvement of the human-centred
design of cockpit systems, including a cog-

nitive crew model able to predict design-
relevant pilot errors;

- A high-fidelity virtual simulation platform
enabling execution of the cognitive crew
model;

- A prototypical tool based on the virtual sim-
ulation platform supporting usability of the
platform and cognitive model;

- Formal techniques and prototypical tools for
analysis of simulator data;

- A detailed knowledge base about cognitive
processes leading to pilot errors and derived
guidelines for cockpit system design;

- A methodology that integrates all the tech-
niques and tools for their application during
aircraft cockpit system design.

HUMAN will have an impact on aircraft safety.
The project will contribute to the European
Commission’s objective of reducing the acci-
dent rate by enhancing the accuracy of pilot
error prediction. Furthermore, it will contribute
to the objective of achieving a substantial
improvement in the elimination of and recov-
ery from human error by reducing the design
effort of active and passive safety measures,
and by reducing the effort of flight simulator
tests for active and passive safety measures.

Physical and virtual simulation platforms sharing the same core system

GECO system including a new 4D Navigation System

© DLR, Braunschweig, Germany
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ODICIS

One Display for a Cockpit Interactive

Solution

State of the Art - Background

After the advent of cockpits during World
War |, World War Il brought the second quan-
tum leap in technology and complexity. This
involved the development of more and more
complex cockpits where multi-person crews
were required to operate large aircraft.

In the early 1980s, digital computer tech-
nology supported the introduction of glass
cockpits. The output of many sensors was
efficiently merged onto screens for a better
situational awareness.

Nowadays, the main trends of cockpit evolu-

tion can be identified as follows:

- a rationalisation of cockpit equipment by
reducing the number of dedicated input
media/output  devices and processing
platforms;

- an increase in system flexibility to allow avi-
onic upgrades;

WP 2

- anincrease in the display size.

Tomorrow’s cockpits will also have to address
new sky policies driven by projects such as
SESAR and CLEANSKY. New functions like
4D trajectory, airport navigation systems or
synthetic vision are expected to meet future
mission management requirements and to
support greener operations.

Due to the limited size of cockpit displays, the
integration of these new applications on cur-
rent displays will saturate the crew with infor-
mation. The ODICIS project will thus provide
a step-change improvement in cockpit design
to meet these major challenges.

Objectives

The first objective is to prove the technical
feasibility of a single, large, seamless, avionic
display, which could be curved; this would
involve optical but also graphic generation
challenges. The adequate means of interac-

Technologies
Displays & media

WP 3
Display system
Architecture, graphic
generation & safety

WP 4

Cancept of Use
HSI, functions & safety

ODICIS work breakdown structure
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Artist’s impression of a single display cockpit

tion must also be defined and implemented.
These include keyboards, cursor control
devices but also tactile interfaces. Organis-
ing the buttons and control panels that were
between the displays will be one of the objec-
tives. At this point, a complete technological
mock-up of a single display cockpit will be
available.

At the same time, the concepts of use for
the original single display cockpit must be
reviewed and extended to prepare for the
validation of the cockpit mock-up. A human-
machine interface implementing standard
but also innovative functions will be prepared
to illustrate and evaluate the single display
concept.

The design of the display must take into
account user requirements and aircraft inte-
gration issues. The ODICIS consortium also
aims at obtaining as much feedback as pos-
sible from various aeronautical actors — from
pilots but also external experts via planned
workshops.

The last objective is to produce a roadmap.
This will take into account the different results
from the project and will present the steps fol-
lowing the project, including a possible indus-
trial scheme.

Description of Work

The ODICIS project has been divided into

six technical work packages (WP) using key

aspects of a formal system engineering proc-

ess as follows:

- Requirements;

- Conceptual/functional
development;

- Verification.

analysis and

Requirements: WP1 will aim at defining the
system to be designed. Avionic requirements
remain mandatory, but the concept itself brings
specific requirements, e.g. a seamless ability.

Analysis and development: the consortium
will then work on adapting the technologies to
comply with this list of general requirements.
The key building blocks in the technological
demonstration are the rear projection sys-
tem (WP2), the graphical content generation
(WP3) and the human-machine interface
(WP4). These will start almost simultaneously
by deriving the general requirements. A devel-
opment phase will then follow resulting in an
advanced, fixed-base simulator.

Verification: a full evaluation (WP5), supported
by previous part-task evaluations, will check
the performance of the fixed-based simulator
against the established requirements. Tech-
nical and operational points of view will be
addressed.



In parallel, a major point will be to disseminate
the ODICIS results (WP6). Sharing and dis-
cussing project outputs with other aeronauti-
cal stakeholders will be of prime importance.

Expected Results

One of the key deliverables of the ODICIS
project is the complete mock-up of a fixed-
base aircraft simulator with a display covering
the whole dashboard and interactive means,
including tactile input. Such a new cockpit
concept will provide advances in the domain
of image blending, graphic computing archi-
tecture for avionic systems and human-
machine interactions.

Acronym: ODICIS

Based on the final evaluation report, recom-
mendations will be provided for the devel-
opment of a future system. An exploitation
roadmap will be defined for technological
readiness levels, resulting in an aeronautical
product, which also has potential for the con-
sumer and simulation markets.

The ODICIS project will pave the way for future
aircraft cockpits by introducing a greater flex-
ibility on the system architecture. From the
marketing point of view, a single display is
also a visible technological breakthrough
bound to attract attention and sharpen the
image of aircraft manufacturers.
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SUPRA

Simulation of UPset Recovery

in Aviation

State of the Art - Background

Safety reviews list Loss of Control In-flight,
LOC-I, as the leading cause of fatal accidents
in transport aircraft. Between 1997-2006,
LOGC-I accounted for 87 accidents (2,573
fatalities) worldwide, 12 of them in EASA
Member States. A large number of these
accidents have been attributed to unsuccess-
ful recovery from an ‘upset’, i.e. an aircraft
inadvertently exceeding the flight parameters
normally experienced in line operations (such
as a roll angle of more than 45 degrees). Typi-
cally, a lack of awareness and experience by
the crew allows the situation to become criti-
cal, resulting in loss of the aircraft. While these
situations do not occur on a regular basis,
their results are invariably catastrophic.

Aviation authorities recognise the clear need to
educate pilots in upset recovery techniques.
Performing such training in real aircraft would
be expensive and unsafe. A cost-effective
and safe alternative is to use a ground-based
flight simulator, especially since commercial
pilots already receive their recurrent training in
a simulator. However, current flight simulators
are considered inadequate for upset recovery
training, since the aerodynamic models and
equations of motion apply to the normal flight
envelope, which is not representative of the
extreme flight conditions associated with an
upset.

Desdemona

©TNO



Objectives

The global objective of SUPRA is to develop
and validate a new flight simulation concept
for teaching pilots to recover from a flight
upset.

The technical objectives of SUPRA are:

- to perform actual flight tests to measure air-
craft behaviour in upset conditions;

- to extend aerodynamic models beyond the
standard flight envelope;

- to develop innovative motion-driving algo-
rithms to provide motion feedback to the
pilot representing in-flight upsets;

- to develop a Bayesian motion-perception
model for objective optimisation of simula-
tor motion.

The results of the project will become the
basis for optimising standard training simu-
lators for upset recovery training, as well as
the development of specific flight simulators,
capable of simulating exceptional flight condi-
tions. The requirements will be laid down in
a set of guidelines. SUPRA will contribute to
ensuring that aviation safety remains at the
current high standards or even improves,
regardless of the growth in air transport.

The consortium will combine unique exper-
tise and simulator facilities, such as the new
motion platform Desdemona (see figure). With
its gimballed cockpit and centrifuge capabili-
ties, extreme attitudes and sustained G-loads
can be simulated.

Description of Work

SUPRA is divided into seven technical work
packages (WP).

WP1 obtains data from accident analyses,
flight data recordings and flight tests.

WP2 extends the mathematical models of air-
craft dynamics beyond the normal operational
flight envelope to account for unsteady non-
linear aerodynamics in upset conditions.

WP3 consists of hardware modifications to
the research simulators. A debriefing tool
will be developed which allows for the evalu-
ation of pilot performance in upset recovery
training.

WP4 encompasses psychophysical experi-
ments to build a knowledge base on visual-
vestibular interactions. The experimental data
will be input for the development of a new
Bayesian perception model, showing how
well certain simulator cues lead to the correct
self-motion perception.

WP5 develops the special motion driving
algorithms which accommodate the simula-
tor motion envelope to the high accelera-
tions and attitudes characteristic of upset
situations. For hexapod simulators, existing
motion driving algorithms will be optimised,
and for the unconventional motion platforms,
completely new motion driving algorithms will
be developed.

WP6 integrates the extended aircraft mod-
els and motion-driving algorithms into the
research simulators for the final validation of
upset recovery simulation.

WP7 integrates the results to formulate
guidelines for simulator-based upset recovery
training.

Expected Results

The deliverables of the project are:

- a documented set of relevant flight upsets
and required recovery techniques;

- an extended mathematical aerodynamic
model;

- innovative motion driving technologies;

- guidelines to retrofit existing training simula-
tors for simulation of (certain) flight upsets;

- guidelines to perform (certain) upset recov-
eries in dedicated motion simulators;

- Bayesian motion perception model.

The results of SUPRA will become the basis
for optimising standard training simulators for
upset recovery training, as well as the devel-
opment of specific flight simulators, capable
of simulating exceptional flight conditions.
This way, SUPRA will contribute to further
improving aviation safety, regardless of air
transport growth.
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PICASSO

Improved Reliability Inspection
of Aeronautic Structure through
Simulation Supported POD

State of the Art - Background

With ageing engines and the expected
increase of air traffic in the next 20 years, a
central challenge in the aeronautical industry
will concern the increase of efficiency in main-
tenance which still represents around 20% of
an operator’s indirect operating costs. This
challenge is particularly important for metallic
parts within the engine and aircraft industry.
Maintenance is directly related to the con-
cept of Probability of Detection (POD) curves
which are obtained by expensive experimen-
tal campaigns.

Furthermore, the aeronautics regulations
and expectations regarding safety are really
increasing, imposing enhanced expectations
on Probability of Detection (POD) sizing. In
particular, new aeronautic regulations require
appropriate damage tolerance assessments
for critical parts (for example compressor and
turbine disc), to address the potential for fail-
ure from material, manufacturing and service
induced anomalies within the Approved Life
of the part.

Within the PICASSO project, we propose to
evaluate the concept of using Non Destruc-
tive Testing (NDT) low cost simulations to
obtain POD curves.

Objectives

The aim of PICASSO is to build a new and
original concept of «simulation supported
POD curves based on NDT simulation in
addition to existing experimental data base».

The main objectives of the PICASSO project
are to increase the accuracy, and reduce
the cost of, a Probability of Detection cam-
paign with Non-Destructive Testing simulation
techniques.

This will be achieved by:

- Completing experimental NDT inspections
by simulated NDT inspections — suppress-
ing the needs of manufacturing expensive
samples with defects;

- More representative samples of the popula-
tion for the POD campaign — enhancing the
accuracy of the POD samples and increas-
ing their numbers thanks to simulation
techniques;

- Delta POD approach - suppressing the
need of a new POD campaign for similar
parts or inspection configurations.

The main impacts of the project will be:

- To improve the answer to FAA/EASA dam-
age tolerance requirements with higher
knowledge and accuracy on NDT inspec-
tion PODs;

- Savings in costs concerning aircraft mainte-
nance and engine development.

Description of Work

The project is divided into four technical Work
Packages (WPs).

WP1 aims to procure the initial inputs of the
project (material properties, defect descrip-
tion, data from equipment) and the valida-
tion cases to be used as experimental data
for the comparison, with model-based POD
calculations.

WP2 gathers the tasks concerning the mod-
eling. NDT simulation software have to take
into account the complexity of real situa-
tions: the complexity of parts, materials and
defects, and the fluctuations coming from a
large number of influential parameters.

In this WP2, the models will be highly
improved by developers to achieve accurate
and numerically efficient simulation tools, and
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to be reliable enough for intensive use for
POD calculations.

WP3 focuses on POD issues and deals with
the introduction of simulated data in POD
studies. The objective of WP3 is to develop
a simulation supported POD methodology.
Common methodologies and tools for low
cost POD determination using a simulation
supported strategy will be developped. Major
expected results is the development of a pro-
totype POD software platform.

WP4 is concerned with the assessement and
validation of the new simulation supported
POD methodology developed in WP3. It wil
be performed by the comparison between
experimental and simulation of POD data.

Expected Results

The main result of the project will be the vali-
dation of the concept of ‘simulation supported
POD’ by first realistic results, implementation
and methodologies.

Through realistic industrial — applications,
design offices and maintenance departments
will have at the end of the project a clear over-
view of the potential impacts.

Methodology recommendations obtained as
a result of the project on simulation supported
POD determination will enable to establish the
basis and recommendations for a future Euro-
pean standard for qualification and reliability
of inspection for the aircraft industry.

In this context, Aircraft European industry will
increase its competitiveness and the aircraft
safety level.

Its intensive use and the building of a future
EU standard on simulation supported POD
will be the next step towards the entry into
service of such tools.
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MISSA

More Integrated System

Safety Assessment

Sate of the Art - Background

The increase of aerospace systems complex-
ity has led to an increasing time-to-market for
new technologies, increasing costs to dem-
onstrate safety, a greater demand for skilled
resources and a limitation on design itera-
tions, which means there is less time to opti-
mise designs that are compliant with safety
targets.

The FP6 ISAAC Specific Targeted Research
Project and the SPEEDS Integrated Project
represent the main source of the current state
of the art in the fields of functional, architec-
tural and implementation level contract and
model-based safety specification, automated
logical and spatial reasoning about the safety
of discrete and hybrid systems architectures,
implementation and installation specification,
and image processing.

MISSA will advance the state of the art by
developing and combining the above technol-
ogies to develop a seamless argumentation
framework for specifying, and substantiating
aircraft systems functional safety specifica-
tion, and will look to optimise systems instal-
lation by accounting for safety assessment
influence on systems installation and finally
providing means to audit the physical instal-
lation against the safety-driven installation
requirements. MISSA deliverables will reduce
the time to analyse aircraft systems specifica-
tion and its installation definition, and will pro-
vide more time for system optimisation.

Objectives

The MISSA project has the following

objectives:

- Develop an argumentation framework that
is capable of linking every systems safety
engineering activity that leads to an aircraft
specification from Physical Testing Results,
Design and Model Specification and Analy-
sis through to In-Service Events Data;

- Develop the ability to carry out Installation
Optimisation, driven by Safety Installa-
tion Requirements and some Performance
Requirements;

- Develop the ability to check consistency
of assumptions and specification ‘laterally’
between dependent systems within the air-
craft level, systems architecture level and
detailed systems implementation level, and
‘vertically’ including consistency between
analysis results from the aircraft level, down
through to the detailed systems implemen-
tation level;
Devise a method for modelling the relevant
aspects of specification at aircraft level,
systems architecture and implementation
level so that they can be analysed to dem-
onstrate the adequacy of the relevant level
of specification at addressing the airworthi-
ness requirements;

- Develop the ability to include within the
detailed systems implementation-level mod-
els, non-linear mathematical expressions to
more accurately describe the behaviour of
the systems;

- Develop the ability to abstract time in order
to make time-dependent systems analys-
able with reasonable time and resources.

Description of Work

The work is divided into six technical work
packages and two non-technical work pack-

ages (WP):

WP2: Clarify the detailed project requirements
and train all the teams so they can work
on the candidate modelling methods and
analysis techniques. The resulting detailed
requirements are used as key performance
indicators to evaluate the project.

WP3: Focus on the optimisation of safety
requirement allocation and installation at the
aircraft level, mainly modelled thanks to for-



mal requirement languages such as RAT and
MathSAT.

WP4: Deal with the assessment of systems
architecture by using mainly AltaRica models.

WP5: Handle the detailed design analysis by
using mainly Simulink, Statemate and Scade
models.

The correlation between consecutive levels is
tackled by WPs 4 and 5.

WP86: Develop synthesis, argumentation and
change-management methods and tools to
support the justification of safety objectives.

WP7: Focus on platform evaluation. Several
models are developed and used to test the
platform, one of which is a leading case study
that spans from aircraft down to detailed
systems implementation level. Some models
have sufficient detail to show what is needed
to industrialise the tools.

WP8: Publicise the achieved objectives at
industry working-group meetings and scien-
tific conferences.

Expected Results

The aforementioned capabilities will lead to
reducing the time taken to complete sub-
sequent design iterations, offering either a
reduction to the development costs, more
time to have a greater level of performance
and weight optimisation or an increase in the
agility of design, and so will enable the design
organisation to respond to changing market
demand through the design life.

It will also improve the means to maintain and
keep active the links between safety claims
and the evidence used to substantiate it, by
improving the maintenance of the complete
chain of evidence.

It will provide one aspect of what is needed
to produce affordable and better performing
products that are better aligned to societal
needs.

Some consortium members are active in the
main industrial working groups that focus on
aviation safety and participate in the day-
to-day development of aerospace recom-
mended practice. The methods developed

Scope and nature of models used in the model-based safety analysis framework

© MISSA Consortium
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within  MISSA, along with the evaluation
results, will be used to demonstrate the meth-
ods and potential gains they offer to the
industry’s working groups with the intention of
gaining their support for the industrialisation of

these methods.

Acronym:

Name of proposal:
Grant Agreement:
Instrument:

Total cost:

EU contribution:
Call:

Starting date:
Ending date:
Duration:
Technical domain:
Website:
Coordinator:

E-mail:

Tel:

Fax:

EC Officer:

Partners:

MISSA

More Integrated System Safety Assessment
212088

CP-FP

5900216 €

3999 105 €

FP7-AAT-2007-RTD-1

01.04.2008

31.03.2011

36 months

Design Tools and Production
http://www.missa-fp7.eu

Mr Jones David

Airbus UK Ltd

New Filton House

Golf Course Lane, Filton

UK BS99 7AR Biristol
david.s.jones@airbus.com

+44 (0117 9364140

+44 (0117 9365217

Michael Kyriakopoulos

Airbus Deutschland

Alenia Aeronautica S.p.A.

Dassault Aviation

APSYS SA

Artisan Software Ltd

Fondazione Bruno Kessler

Office National d’Etudes et Recherches Aérospatiales
OFFIS - Institute for Information Technology
Prover Technology

Queen Mary and Westfield College, University of London
Thales Avionics SA

University of York

The results from MISSA will improve the abil-
ity for industry to respond to market demand
by making safety management more agile.
Industrial organisations that implement this
framework will be better placed to compete.

DE

FR
FR
UK

FR
DE
SE
UK
FR
UK



ALEF

Aerodynamic Load Estimation at
Extremes of the Flight Envelope

State of the Art - Background

Previously, aerodynamic aircraft data was
primarily determined by using empirical data,
analogies, and wind tunnel experiments. This
data forms the basis for the structural dimen-
sions of the vehicles and therefore influences
their weight and fuel burning. More impor-
tantly, the layout of flight control systems and
the design of control surfaces are also based
on this aerodynamic data. In general, singu-
lar cases were used for limit load predictions.
This approach yielded rather rough estimates
of global loads over the entire flight envelope
leading to serious safety issues. Finally, secure
but heavy aircraft structures were designed.

Today, secure aircraft structures must be
designed to be as lightweight as possible in
order to come up with environmental friendly
vehicles. This necessitates small or even zero
margin safety risks, which in turn call for the
precise prediction of aerodynamic data over

Previous Aero Data Production Sequence
(before ALEF)
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ALEF’s impact on aero data production sequence (schematic)
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the entire flight envelope, including fringe
areas and beyond, as limiting cases can no
longer be foreseen. In addition, more detailed
information for aerodynamic data is needed
for the better optimization of single compo-
nents, as well as the overall aircraft. Competi-
tion in aeronautical industry also leads to quite
significant reductions of design cycle times.

Over the last two decades «testing» has been
increasingly complemented by tools for the
numerical simulation of aerodynamics, stead-
ily increasing their capabilities. These compu-
tational fluid dynamic (CFD) tools have now
reached a sufficient level of maturity regard-
ing the quality of their results for major parts
of the ‘inner area’ of the flight envelope. This
maturity is based on the experience gained by
design simulations near the cruise point.

The challenge is now to introduce CFD as the
major source for aerodynamic data prediction
in the aircraft design process.

New Aero Data Production Sequence
(after ALEF)
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However, numerical simulation techniques for
aerodynamic applications have known defi-
cits, specifically at the extremes of the flight
envelope. Complex flow phenomena, in con-
junction with high configuration complexity,
makes high-fidelity simulation a challenging
task.

As well as this, providing aero data based on
high-fidelity simulation for any flow condition
and requested configuration in suitable time
scales overshoots current computational
resources by far: from an actual aircraft devel-
opment point of view, aero data production
needs to cover all combinations of deviations
in configuration (cruise/high lift, control sur-
face deflections) and/or flow condition (M, a,
B) finally leading to a list of multi-dimensional
requirements.

Objectives

ALEF’s objective is to enable the European
aeronautical industry to create complete
aerodynamic data sets of their aircraft based
on certified numerical simulation approaches
within  the respective development proc-
esses. i.e. ALEF will kick-off a paradigm shift
from greater confidence in experimentally-
measured data to just as great confidence in
computational results. Beyond the scope of
ALEF this paradigm shift will essentially influ-
ence the overall aerodynamic development
process.

The objective has three aspects:

- Comprehensiveness: the ability to predict
aerodynamic forces, moments and their
derivatives in time for any point of the flight
regime;

- Quality: the accuracy of each flow simula-
tion result used for prediction of aerody-
namic data and to the coherence of aero
data integrated over the complete flight
envelope from tools of varying fidelity;

- Efficiency: the need to deliver aerodynamic
data over the entire flight envelope for loads
and handling qualities, as well as for per-
formance within time frames dictated by
multi-disciplinary industrial design proc-
esses at given costs and computational
resources.

The certification of numerical simulation for
aerodynamic data prediction is derived from
the first two aspects of the objective. They
ensure the trustworthiness and reliability of
numerically predicted data over the entire
flight envelope in industrial development
frameworks.

Description of Work

The ALEF project is anchored in between two
major work-packages which first (WP 1)

define the scope of aerodynamic loads esti-
mation, the procedures necessary (Task 1.1)
and the quality of the aerodynamic loads
estimation requirements (Task 1.2). The other
bridgehead is the assessment (WP 4) which
checks on the demonstration (Task 4.1) of test
cases and requirements defined and provided
in WP 1 (Subtask 1.1.1), subject to quality
and efficiency goals. The lessons are learned
(Task 4.2) from demonstrations together with
experience, expertise, tools and processes
provided by steady and unsteady aero loads
simulations (WP 2 and WP 3). They will pro-
vide insight into the state-of-the-art aerody-
namic tools and processes suitable for load
estimations, together with their potential and
capabilities to be applied for realistic industrial
applications on complex aircraft configura-
tions and their components. The outcome
will be a set of tools and processes rated with
regard to their capabilities, their efficiency and
needs of future developments.

Expected Results

The ultimate scope of the use of simulation
tools in aero data generation is to cover all
flight conditions and configurations by means
of a numerical toolbox. This would ensure
an up-to-date and fast estimation of the
most recent status of aircraft with consist-
ent data. Unsteady behaviours and flexibility
could be incorporated in the standard aero
data prediction process. ALEF will essentially
contribute to a 70% wind tunnel testing cost
reduction by 2020, which will cut the aerody-
namic development effort by about 40%.
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ADVITAC

ADVance Integrated Composite Tail Cone

State of the Art - Background

New requirements and ecological policies for
greener aircraft have led the aeronautic indus-
try to consider new approaches for aircraft
development and manufacturing. The aircraft
tail cone appears to be a strategic component
for reducing aircraft noise, fuel consumption
and nitrogen oxide emission, notably because
of its integrated Auxiliary Power Unit (APU).
The project’s central focus is to design and
manufacture a lightweight multilayer/muilti-
function and smart composite tail cone with
no fasteners in a fully integrated structure,
using a fully integrated and automated proc-
ess, which results in significant cost savings.

In order to ensure a thinner, cheaper and safer
system, new architecture, design concepts
and manufacturing processes for the inte-
grated tail cone should be investigated. The
project brings together a consortium that has
an overview of all the problems concerning
tail cone structure and APU integration. Sig-
nificant weight and cost savings are expected
when the solutions to issues to be addressed
by each of the partners have been consoli-
dated in a design-to-cost approach.

Objectives

Today, lightweight structures are mandatory in
order to significantly reduce CO,

emissions of any aircraft, but unfortunately the
production cost of low weight structures is
higher than that of classical structures. To fulfil
both society’s needs and that of the European
leadership, we propose the following detailed
technical goals:

- Lowering production costs by 30% regard-
ing the actual composite aero structure;

- Lowering weight by 10% regarding the
actual composite aero structure;

- Specifying a new generation of composite
architecture allowing an extensive function
integration (acoustic, fireproof, electrical and
strength);

- Significantly improving knowledge of inter-
action between innovative technologies

allowing fully automated integrated proc-
esses, including automated dry perform;

- Trough Thickness Reinforcement and infu-
sion process.

Description of Work

The ADVITAC project is divided into eight
Work Packages (WPs).

WP1: Project management;

WP2: Integrated tail cone specifications:
defining precisely the input data necessary to
manage the technical issues ;

WP3: Composite structure design and archi-
tecture: defining a design and analysing the
manufacturing process in order to identify real
cost drivers;

WP4: Innovative process selection: selecting
the best processes that are relevant to solving
issues defined in the specification WP;

WP5: Manufacturing process enhancement:
building on promising technologies, this WP
will enhance the relevant processes from a
cost and weight point of view;

WP8: Full-scale validation process: enabling
the validation process to be applied to a full-
scale tail cone demonstrator;

WP?7: Full-scale experimental test: the effec-
tiveness of the low weight and low-cost
architecture will be demonstrated by different
elements and detailed tests, such as fire and
lightning tests;

WP8: Dissemination.

Expected Results

Automated and Integrated Processes, includ-
ing automated fibre placement, TTR and infu-
sion technology to the TRL 4/5 (reduction of
assembly costs)leading to:

Fast and repeatable processing of dry rein-
forcement with AFP,

automated implementation of TTR, replacing
the use of expensive titanium rivet and hand



riveting processes, complete function integra-

tion by integrating parts with LRI applied to

the latter fully integrated 3 dimensional rein-
forcement, and the implementation of innova-
tive architecture of the Tailcone.

- Innovative solutions for the multi-material
fibres placement process (carbon + optic
fibres, carbon + metallic fibres);

- Innovative solutions for electrical continu-
ity, thermal properties, and lightening to be
used for multilayer composite;

- Specification and system for SHM sensor
automated placement;

- Robust resin Infusion Process including
control of nano particles repartitioning within
the structure;

Acronym: ADVITAC

- Low cost infusion tools (mainly thanks to
new solution for both thermal behaviour of
the mould and better demoulding issues);
System for low cost and automated dry
stringer manufacture;

Experimental measurement of nano par-
ticles effect on both electrical, mechani-
cal and thermal behaviour of a composite
structure;

Verification on a scale one aircraft tail cone
of industrial capabilities of innovative proc-
esses developed within ADVITAC;
Calculation software for aero and vibro
acoustic issues, innovative because taking
into account composite properties.
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IMac-Pro

Industrialisation of Manufacturing
Technologies for Composite Profiles
for Aerospace Applications

State of the Art - Background

Today, most of the profiles used for the struc-
ture of an aircraft and for stiffening the skins
on the wings and fuselage are made of alu-
minium, even partly of titanium. In modern air-
craft design these materials are increasingly
substituted by carbon fibre reinforced plastics
(CFRPs). CFRPs have a very high potential for
lightweight design by offering excellent spe-
cific stiffness and strength. They also allow an
optimised design regarding geometry, local
thicknesses and local fibre direction.

The market for cost-effective manufacturing
of CFRP profiles is expected to grow signifi-
cantly in the future, due to a rapidly growing
aircraft market and the demand for lightweight
designs based on CFRPs, which improve the
ecological compatibility of planes and heli-
copters, and reduce aircraft production and
development costs.

CFRP parts already in use are mostly pro-
duced using pre-impregnated (prepreg) tech-
nology. Automated production of prepreg
parts is currently limited to two-dimensional
geometries with moderate curvature. Com-
plex shapes still need extensive manual work
with hand-lay-up of the material, layer by
layer, and a manual vacuum bagging. Resin
curing in the autoclave is also a very expen-
sive step of prepreg production.

IMac-Pro will focus on ‘textile preforming’ in
combination with ‘out-of-autoclave curing’,
which would provide promising alternatives
to prepreg.

Objectives

The technological objective of IMac-Pro is the
development of a complete integrated proc-
ess chain for the cost-effective serial produc-
tion of optimised CFRP stiffener profiles (e.g.

frames, stringers, struts, floor beams, drive
shafts, etc.) for all kinds of aircraft (passen-
ger and freighter planes, helicopters) based
on textile technologies in combination with
advanced injection and curing technologies.

Depending on the geometrical requirements
and the loads, the targeted profiles might be
straight with a constant cross section (e.g.
fuselage stringers), straight with a varying
cross section (e.g. wing spars) or complex
curved (e.g. fuselage frames).

In IMac-Pro, net-shaped textile preforming

techniques with a high potential for automa-

tion and cost saving will be the baseline for

the production of the profiles, with the follow-

ing challenging goals to reach:

- a weight saving of at least 20% compared
to aluminium design;

- a weight saving of up to 5% compared to
prepreg design for curved profiles;

- a cost saving of more than 45% compared
to prepreg design for complex profiles.

Description of Work

The project addresses different types of air-
craft stiffener profiles. The common char-
acteristics of these parts are an enormous
length in comparison to the dimensions of the
cross section. They can be divided into two
main categories due to the significant impact
on the manufacturing technology necessary
for the production:

1. Massive profies like floor beams and
frames with edge dimensions in the range
of 50 to 400 mm and wall thicknesses from
0.5 to 8 mm. These profile types have the
additional challenge that their cross sec-
tion shape and their wall thicknesses may
change along the profile continuously or
periodically.



Manufacturing of the Carbon Fibre Preform for a Curved Profile by Braiding

2. Stringer profiles with relative small cross
section dimensions in the range of 50 mm,
no changing of the cross section, but partly
single or double curved and of even greater
length (up to 30 metres).

For the massive profiles the braiding technol-
ogy is the baseline for preform production.
Profile type 2 will be addressed by continuous
forming (similar to pultrusion) of textile semi
products and by fibre patch preforming (FPP).

Different techniques of curing will be inves-
tigated: RTM with adaptable elements to
compensate for the settling (thickness reduc-
tion) of the preform, continuous injection and
microwave heating.

Expected Results

The expected results of IMac-Pro comprise
mostly of machine prototypes, devices and
measurement systems, which will be adapted
to already existing equipment:

- a circular braider at Kimpers will be
equipped with the 0° and 90° lay-up
devices;

- a circular braider from USTUTT, which can
be opened, will be used to address the
braiding of closed frames;

- a laboratory stringer preform machine at
SECAR, which will be combined with FPP
lay-up units;

- a microwave oven at DLR which will be
used for the fast stringer curing.

Using the developed machines and tools,

three demonstrator structures are planned:

- a stiffened panel with four pre-cured string-
ers on a prepreg skin;

- a stiffened panel with four stringer preforms
and textile skin cured at the same time;

- a cargo floor unit, consisting of a curved
frame profile, a straight crossbeam and
z-struts.

A consequent application of the project results
will lead to a significant weight saving of the
whole airframe and by this to an improvement
of environmental compatibility without loss of
performance. At the same time, a significant
reduction in aircraft acquisition costs can
be expected. The main cost-cutting issues
compared to prepreg are: lower basic mate-
rial costs, reduced waste due to net shap-
ing, a high degree of automation for complex
shapes, and the potential for cheaper tools
and non-autoclave curing.

© EADS Innovation Works
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LAYSA

Multifunctional Layers for Safer
Aircraft Composite Structures

State of the Art - Background

The use of composite materials in the aero-
nautics industry has constantly increased over
the last 35 years, due mainly to their high level
specific strength and stiffness combined with
the possibility of designing complex geometry
components that are more aerodynamically
efficient than metals.

But due to the organic nature of polymeric
matrix components, composite materials are
electrically and thermally bad conductors and
tend to burn easily, emitting toxic gases and
smoke. For this reason, they require afford-
able, effective and certifiable protection sys-
tems against atmospheric hazards such as
icing and erosion, as well as fire, not only
for preventing accidents but also for surviv-
ing them. Moreover, improved field inspec-
tion techniques for continuous assessment of
their structural health are required due to their
increased use.

The incorporation of ice/fire protection and
structural health monitoring systems on com-
posite structures result in adding an addi-
tional weight penalty and complexity during
the component manufacturing and posterior
maintenance, and may even go against the
structural integrity of the component in some
cases.

Objectives

The main objective of LAYSA is to develop a
multifunctional layer with thermal and electri-
cal conductivity, improved fire performances
and sensing capabilities to be incorporated in
aircraft composite structures for ice and fire
protection, as well as health monitoring.

The scientific objectives of the project are:

- Design and manufacture a novel layer
concept with multifunctionality based on
nanomaterials;

- Develop  electrical/thermal  conductivity
capable of distributing the necessary heat
on a composite surface to prevent ice for-
mation on its surface in rough fly conditions
or to remove the already existing one. With
respect to current electrothermal system it
is estimated that a weight reduction of 99%
and a power consumption reduction of 50%
can be achieved;

- Reduce flammability;

- Use electrical conductivity variation meas-
ures to sense temperature and stress;

- Integrate, model and validate a muiltifunc-
tional system in novel structural composite
materials.

The technological objectives are:

- Couple the conductivity characteristics of
the composite with ice/fire protection and
health monitoring systems;

- Develop modelling tools to facilitate the
analysis and design of multifunctional layers;

- Manufacture and validate composite com-
ponents with ice/fire protection and sensing
capabilities for real-time temperature and
damage assessment.

Description of Work
The project work packages (WP) are:

WP1: Specification of aircraft composite struc-
tures in order to determine the base materials
to be used during the project. Specification of
structural and functional requirements of ice/
fire protection and sensor systems of aircraft
composite structures. Several nanomaterials
will be considered including different carbon
nanotubes, layered silicates (MMT) or other
similar metal nanotubes — and also the pos-
sibility of combining nanomaterials.

WP2: Development of nanocomposite with
triple functionality (electrical /thermal conduc-
tivity, fire resistance and sensing capability).
The functionalities will be studied separately,
focusing on pre-treatment, dispersion, adhe-
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WP1
DEFINITION OF REQUIREMENTS AND MATERIALS SELECTION
(AES)

WP2
SYNTHESIS OF MULTIFUNCTIONAL NANOCOMPOSITE LAYER (LEVEL 1)
(INASCO)

WP2, 1
DEVELOPMENT OF
ELECTRICAL/
THERMAL
CONDUCTIVITY
(CNRS-CRPP)

WP2, 3
DEVELOPMENT OF MODELLING
SENSING ANALYSIS
PERFORMANCE (UP)
(INASCO)

WP2, 2 WP2, 4
DEVELOPMENT OF
FIRE PROTECTION

(ENSCL)
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WP2, 5
INTEGRATION OF FUNCTIONALITIES
(UP)

WP3
INCORPORATION OF FUNCTIONALITY IN NOVEL COMPOSITES (LEVEL 2)
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(SICOMP)

WP3, 1
PROCESSES DEVELOPMENT

(SICOMP)

WP, 2

VALIDATION

(AES)

WP4

ECONOMIC EVALUATION, EXPLOITATION AND DISSEMNITION
(TEC-INAS)

LAYSA workpackages

sion and orientation (randomly or aligned)
of nanomaterials into resin for the required
functionality.

A model will be derived to show how each of
the possible nandfillers will interact with each
other and with the available epoxy matrix in
order to produce nanocomposites of predict-
able electrical, thermal, sensing properties
and fire protection.

WP3: Integration of the nanocomposite in the
traditional composite manufacturing process.
Several layer alternatives will be considered,

selected, optimised and incorporated in the
manufacturing process of the novel composite.

WP4: Economic evaluation, exploitation and
dissemination. Steps for certifying technology
will also be explored.

Expected Results

Concentrating solely on structural mass
reduction does not lead to further lowering of
equipment mass because the structure typi-
cally represents as little as 10-15% of the total
mass.

© LAYSA consortium



The integration of the three functions (ice/fire
protection and health monitoring) with nano-
material technologies opens the door to high
performance, environmentally friendly and safer
aircraft operation by better exploiting available

LAYSA outputs are expected to have competi-
tive and societal impacts such as savings in
the manufacturing process and fuel consump-
tion, increasing the European market share
and the opportunities for employment of highly

multifunctionality potentials derived from their  skilled professionals.
exceptional properties, in terms of thermal and
electrical conductivity and sensing capacity.

Acronym: LAYSA
Name of proposal: Multifunctional Layers for Safer Aircraft Composite Structures
Grant Agreement: 213267
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MAAXIMUS

More Affordable Aircraft through
eXtended, Intergrated and Mature

nUmerical Sizing

State of the Art - Background

Composite solutions can deliver lighter struc-
tures with less maintenance. They provide
greater stiffness and strength to density
ratios than metallic ones, allow the design-
ing of more integrated structures with fewer
fasteners, are less prone to progressive dam-
age under in-service fatigue loads with cur-
rent design rules and are also less sensitive
to corrosion.

Composites represent 26% of the Airbus
A380 structural weight and up to 50% is
anticipated for the Boeing 787 and the Air-
bus A350 XWB. Nevertheless, increasing the
percentage of composites in the airframe
structure is not sufficient to achieve lighter
and more cost efficient airframes: compos-
ite areas can be further optimised in terms of
cost and performance, and various knock-on
effects of a ‘more composite’ aircraft should
also be considered:

- the substitution of the assembly of many
small composite parts by a large part pro-
vides additional weight reduction;

- the final assembly line process must be
adapted to composite properties (lack of
ductility, stiffness);

- if the appropriate level of confidence and
cycle time was available, simulation-based

design would provide a faster and less
expensive path to find the optimal struc-
ture than the current development process
which relies on physical tests;

- more conductive composites are neces-
sary to avoid additional weight for system
protection.

Objectives

The aim is to demonstrate the fast develop-
ment and ‘right first time’ validation of a highly
optimised composite airframe. This will be
achieved through coordinated developments
on:

- a physical platform, to develop and validate
the appropriate composite technologies for
low-weight aircraft;

- a virtual structure development platform, to
identify the best solutions faster and validate
them earlier.

The objectives regarding the highly optimised

composite airframe are to:

- enable a high production rate: 50% reduc-
tion of the assembly time of the fuselage
section;

- reduce the manufacturing and assembly
recurring costs by 10% (compared to the
ALCAS FP6 project equivalent reference) as
a result of more integrated structures;

- reduce the structural weight by 10%, com-
pared to the best available solutions on
similar fuselage sections (F7X, A320 and
TANGO FP6 Project fuselage).

Regarding faster development, the aim is to:

- reduce the current development timeframe
of aircraft composite structures from pre-
liminary design up to full-scale test by 20%
(ALCAS reference), and by 10% of the cor-
responding non-recurring cost.



Regarding the ‘right first time’ structure, the
aims are to:

additionally reduce the airframe develop-
ment costs by 5% compared with the
equivalent development steps in an indus-
trial context;

- avoid late and costly changes due to unex-

pected test results.

Description of Work

Based on a set of airframe requirements,
MAAXIMUS will design, analyse, manufacture,
assemble, control and test a full-scale barrel,
made of two fuselage sections. This break-
down by skill discipline is a direct correspond-
ence with the current industrial approach for
airframe development.

However, to achieve the different project

objectives, the two-section barrel develop-

ment cannot be launched from scratch. Many

improvements need to be achieved first and

can be categorised in the following themes:

- Advances in composite technology;

- Virtual aircraft engineering and
manufacturing;

- Generic numerical technologies for optimi-
sation and analysis;

- IT framework development, for a successful
multi-skill integration of new methods into a
coherent working environment.

Advances in composite technology will be
demonstrated by the design, sizing, manu-
facturing, control and testing up to failure of
the full-scale composite barrel, demonstrating
the expected accuracy and confidence of the
virtual platform.

The overall MAAXIMUS strategy is to address
simultaneously the two dimensions of the
development:

- ‘airfframe development’ skill view: Sub-
project view. The different sub-projects will
contain all the project work packages

- ‘capability development’ view: ‘Hub view’.
This will give a transverse vision on the
project and create the connection between
the sub-projects.

Expected Results

The main results of the project will be:

- a set of physical tests at coupon, structural
detail and panel level;

- a generic composite barrel section manu-
factured and tested under quasi-static load;

- a set of advanced optimisation and analy-
sis methods integrated in a demonstrator
framework.

Virtual testing will be a major asset to freeze
a trouble—free design earlier than can be done
today. More mature aircraft will be provided
for entry into service, with fewer Service Bul-
letins or post-entry into service modifications.
This will be a key asset for airliner satisfaction.

Development and validation of new standards in high fidelity modeling, optimisation, analysis and certification of compos-
ite aircraft structure.
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CREAM

Innovative Technological Platform
for Compact and Reliable Electronic
integrated in Actuators and Motors

State of the Art - Background

The actual political, environmental and eco-
nomic trends applied to air transport point
to future moves to the All Electric Aircraft
(AEA). The goal of this concept is to eliminate
as many hydraulic power sources and com-
plicated circuits of high-pressure hydraulic
lines as possible. The engine, which is cur-
rently required to produce thrusts, pneumatic
power, hydraulic power and electrical power,
must be redesigned and optimised to pro-
duce thrust and predominantly electric power.

Today, it is clear that reliable electric actua-
tors are one of the technical bottlenecks for
achieving this ambitious technological vision
of AEAs. The goal of power by wire (PBW) is
to significantly reduce or eliminate altogether
the hydraulic connection and its associated
risks by providing electrical power straight to
the actuators. However, the maturity of PBW
technology is lagging behind. In fact, the real
challenge for the implementation of the PBW
aircraft is the development of compact, relia-
ble, electrically-powered actuators to replace
the conventional hydraulic systems, thereby
allowing the replacement of all electrical
hydrostatic actuators by Electro-Mechanical
Actuators - EMA (flight control actuators,
braking system, landing gear actuators, pro-
pulsion inverters, various pumps, and various
auxiliary actuators).

Objectives

The CREAM project objective is to reach new
high performance and reliability capabilities of
Electro-Mechanical Actuators (EMA) in harsh
thermal environmental conditions ready to
use in all-electric aircraft.

For this global objective, it will develop an
advanced, smart, miniaturised and reliable

electronic technological platform integrat-
ing new compact technologies, advanced
components and assembly methods able to
substantially improve the drive and control
electronic modules and the EMA motors in
order to:

- Provide high power density and compact
characteristics of electronics modules inte-
grated in actuators or motors (reduction by
a factor of 2 of the electronic volume and
mass);

Provide advanced new concept of thermal
management of the electronic platform
allowing higher performances and reliability;
Provide high temperature and compact
motors for actuators (reduction of 30% of
the motor volume and mass);

- Integrate the new electronic and motor plat-
form in actuator housing and a very severe
thermal environment (above 200°C) provid-
ing performing thermal management;
Provide validation of aeronautic reliability in
high temperature at least at the same level
than existing hydraulic systems (50 000
hours), and even better (100 000 hours) with
health monitoring functionality.

Description of Work

CREAM proposes an ambitious technologi-
cal research program allowing the develop-
ment and validation of a number of various
emerging sub-components, packaging and
motor technologies and to integrate them to a
high performance smart electronic and motor
technological platform destined to electric
actuator preparation. The project is divided
into 4 Work Packages (WPs).

WP1, Specifications, is oriented to the bet-
ter understanding of the harsh environment
and the complex validation plan to ensure the
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with high integration of motor,
bearings and roller screw
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Control electronic technologies :
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electronic MCPM

future aileron actuator Target weight/vol : 9kg/ 41,

Future CREAM EMA technology
reliability >50000h, Temp > 150°C

CREAM EMA Innovation : Applied to Flight control actuator

best implementation of the new actuator in
aircrafts.

WP2, Multi-Chip  Power Module (MCPM)
Design, is the core development of the
CREAM project and will lead to the crea-
tion of the new electronic part of the actua-
tor. This workpackage is divided in to 4
sub-workpackages.

WP2.1 refers to the technical coordination
of this activity and all developments of the
MCPM global packaging (electronic interface,
global packaging and integration between
modules).

WP2.2 refers to the development of a new
power module for the actuator including
power component interfaces with the control
module and the compact high temperature
power packaging.

WP2.3 will develop another electronic module
dedicated to the control of the actuator for
high temperature applications.

WP2.4 deals with the reliability of the elec-
tronic devices developed, including all assem-
bly technologies and reliability of the modules
integration.

WPS3, Actuator Global Integration, is dedi-
cated to the development of a new motor for

State of the art Generation 2

future aileron actuator (2009)
Target weight /vol : 12.5kg/ 61,
reliability 40000h, Temp 85°C
under I in Sagem

@ High temperature Reliability §
evaluation program research

Motor mass & volume reduction and temp increase
* higher density magnetic material

= Malor power optimization

* New moior concept {Vasiable reluctance)

El ic, motor and i

this generation of actuators. New technolo-
gies, as hew magnetic materials or new motor
control method, will be evaluated to improve
the actuator.

WP4, Technological platform validation, aims
at validating the new actuator to perform the
Technological Readiness Level expected.

Expected Results

The following technological outputs of the
CREAM project will lead to further economic
impacts:

- Reliable ‘application-ready’ high-tempera-
ture electronic modules: establishment of
European know-how in the field of high-
temperature electronics;

- Successful development of high thermal
conductive materials with high thermal sta-
bility: such materials are of interest in many
areas where reliable cooling is an issue;

- A new technology and design for measur-
ing current in harsh environment, reusable
in various sectors;

- High temperature and compact motor con-
troller for applications in valves and pumps;

- Reliable EMA actuators in hard thermal envi-
ronment providing reduced operational cost
for maintenance.

© CREAM / SAGEM
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Immediate benefits derived from the wider CREAM is able to establish the credibility of
application of electrical power and electron- electric actuation as a primary reliable method
ics in actuation include higher performances for aircraft actuators including flight critical
and reliability, benefits of overall weight reduc- control surfaces, by integrating innovative
tion, easier maintainability, reducing operat- concepts and sub-systems and reliability test-

ing costs (including reduced fuel burn) and  ing methods.
enhanced safety.
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DAPHNE

Developing Aircraft Photonic

Networks

State of the Art - Background

Modern aircraft are considered to be a para-
digm of technological achievement. In prac-
tice, the long design time associated with the
development of new aircraft means that sys-
tems employed on a new airframe are often
several years behind the true state of the
art. This is particularly true of rapidly evolv-
ing technologies such as computer hardware
or communication systems. This technology
lag is further compounded by stringent safety
and certification requirements which favour an
adaptation of existing system solutions rather
than a step change in technology.

The dramatic advance in the use of fibre
optics in terrestrial communication and data-
com systems in the last 20 years has resulted
in networks which outperform even the latest
aircraft equivalents by orders of magnitude in
terms of speed, channel count, modularity,
flexibility and packaging miniaturisation.

The primary objective of DAPHNE is to ena-
ble the exploitation of key terrestrial optical
networking technology, with its associated

performance advantages, in future European
aircraft and systems. The project will adopt
key components and network technology
from commercial markets, and develop and
validate future aircraft networks to take Euro-
pean aircraft systems capability well beyond
the current state of the art and make them
suitable as a platform for future development.

Objectives

Aircraft data networks have increased dra-
matically in complexity and functionality
throughout the history of powered flight.
Modern networks support a large number
of nodes with a wide range of span lengths,
bandwidths and protocols. Existing systems,
based on copper conductors, have become
more complex, larger, heavier and more
expensive, and this trend is set to continue.
A coordinated step change to fibre-optic
technology would reduce size, weight and
cost, and improve the modularity, flexibility
and scalability of the network. Moreover, fibre
optics brings other implicit advantages includ-
ing EMC immunity and improved security.
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The boom in photonic technologies for ter-
restrial telecoms markets has provided a rich
source of techniques and components, which
may be adapted for aerospace environments.
However, research and development work is
required to bring the advantages of photonic
networks to aircraft systems.

The DAPHNE consortium has identified cabin
systems as the most immediate application
area for implementing photonic networks.
Here the need for high flexibility, re-config-
urability, high bandwidths (driven primarily
by information-to-the-seat), large number of
nodes, and the increased use of composite
fuselage structures mean that the technology
and business case for photonic networks is
compelling.

Description of Work

The DAPHNE work plan is split into key tasks
as follows:
- Existing and future aircraft network require-
ments will be studied to establish the frame
of reference for the project.
System integration concepts will be devel-
oped and architectures analysed and
modelled, considering aircraft-level commu-
nications as a whole, with appropriate net-
work layouts for generic airframes. Network
modelling will assess the performance of the
integrated systems and model practical net-
work performance.

- Network hardware will be developed, pro-
totype components and harnesses will be
built and tested. Network modules will be
constructed, and mock-up aircraft equip-
ment prepared for integration.

- Components and modules will
be integrated into realistic aircraft
network systems. The prototype
modules will be integrated into
aircraft network mock-ups to rep-
resent different aircraft types and
system applications.

Extensive system testing wiill

validate the compatibility of indi-

vidual components and systems,
including quantified data trans-
mission across the integrated

Inter-module
infrastructure

network physical layer(s) and critical system
safety testing.

- Dissemination and standardisation of the
results is essential to ensure widespread
uptake of the project results. DAPHNE will
disseminate the project aims and results to
the aircraft industry, as well as actively pur-
sue the standardisation of the technology
developments.

Expected Results

The key outputs from the project include:
- Quantitative network analysis and mod-
eling of the physical layer to optimise the
efficiency of the networks in terms of physi-
cal characteristics, optical performance and
network functionality as well as reliability,
availability and maintainability.
Active and passive components optimised
for aircraft environments. The problems of
encapsulation and in-harness mounting,
maintenance and repair considerations will
be addressed, including the self-testing
of active components and EMC/lightning
survivability.

- Aircraft electronic LRU housings, designed
to take into account the small footprint of
photonics devices, component mount-
ing and the effect on the environment into
which they will be installed

- Physical environmental testing will capture
commonly recognised fault-causing mech-
anisms based on real observed instances
from current generation fibre-optic installa-
tions on fixed and rotary wing airframes.
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SANDRA

Seamless Aeronautical Networking
through integration of Data links,
Radios and Antennas

State of the Art - Background

Air traffic in Europe is expected to double by
2025 according to the Eurocontrol’s last fore-
cast, with an average growth of 2.7%-3.7%
per year. On a worldwide basis, the number
of passengers is expected to grow by 4.5%
per year over the same timeframe. Future
passenger and freight fleets will bring better
efficiency and improved environmental per-
formance, and will allow people all around
the world to benefit from the essential con-
nections that only air transport can deliver. In
this context, an integrated aircraft communi-
cation system is of paramount importance to
improve efficiency and cost-effectiveness by
ensuring a high degree of flexibility, scalability,
modularity and reconfigurability.

Objectives

SANDRA will develop and validate an archi-
tecture based on the innovative concept that
the normal state of operation for the aircraft
shall be to have multiple data or voice links
simultaneously active. These links will be
available based on the geographical location
and on the particular subset of communica-
tion systems deployed on board, which may
vary from aircraft to aircraft. No single service
provider exists for all link types on a world-
wide basis, thus on a typical flight around the
globe the aircraft may utilize several link types
provided by different providers to implement a
large variety of services.

Following the SANDRA vision, data communi-
cation and digital voice links between the air-
craft and ground stations or service providers
will be shared between the various applicative
domains through a fully IP-based network. So
all links will carry IP packets, and the avionic
radios’ structure and functions will be devel-
oped to better handle IP packet-based com-

munications. In addition in the SANDRA radio
system each single radio element could be
independently reconfigured to operate a spe-
cific radio link as required. This will reduce the
number of radio sets carried considerably, and
the number of types of radio will be reduced
to just the one reconfigurable type, simplifying
spares and maintenance operations.

Description of Work

The SANDRA project will design, implement
and validate through in-flight trials an inte-
grated aeronautical communications system
based on an open architecture, a common
set of interfaces and well-proven industry
standards. Integration will be addressed at
four different levels, namely:
integration at service level, supporting a
full range of services such as airline opera-
tions, cabin crew operations, in-flight and
on-ground passenger services, airport
operations, security services and air traffic
management-related operations through a
Service Oriented architectural approach;
integration at network level having an IPv6
aeronautical network as final unification
point, but addressing interoperability with
network technologies such as ACARS and
ATN/OSI, to ensure a realistic transition from
the current procedures to the new system
- integration of several existing radio tech-
nologies into an Integrated Modular Radio
(IMR) platform, allowing to dramatically
reduce the size, weight, and cost in avionics
with respect to current radio systems imple-
mented as standalone equipments. The
modular approach will additionally ensure
the possibility to dynamically reconfigure
each radio element to operate a specific
type of radio link;
- integration at antenna and RF level by
means of a very low profile satellite antenna
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prototype allowing the provision of reliable,
low maintenance, broadband connectivity,
especially meant for bandwidth demanding
passenger and cabin applications;

- WIMAX adaptation for integrated muilti-
domain airport connectivity.

Expected Results

The integration of different service domains
with  very heterogeneous requirements
through a cost-effective and flexible avionic
architecture is one of the main challenges
addressed by SANDRA. In this light, the
SANDRA communication system will rep-
resent a key enabler for the global provision
of distributed services for Common Decision
Making based on the System Wide Informa-
tion Management concept, and for meeting
the high market demand for broadband pas-
senger and enhanced cabin communication
services.

Last but not least, the SANDRA concept is
completely in line with SESAR activities and

future plans for the deployment of European
Air Traffic Management modernisation pro-
gramme as well as with the final conclusions
and recommendations of Eurocontrol/FAA
Future Communications Study. In particular,
SANDRA addresses many of the enablers
identified by SESAR for the medium and long
term implementation packages, although
the proposed integrated approach for the
global provision of distributed services cov-
ers a broader set of applications and service
domains.
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TAUPE

Transmission in Aircraft on Unique

Path wirEs

State of the Art - Background

This project aims at simplifying the electrical
architectures of the aircraft and reducing the
length and mass of the cables installed by
introducing PowerlLine Communication (PLC)
or Power over Data (PoD) technologies inside
the aircraft. Both technologies aim at supply-
ing power and data on the same cable.

Objectives

The main objective is to provide a fully opti-
mised avionic architecture for power and data
transmission (mixing aircraft power and com-
munication networks) that will demonstrate,
on System Integration Benches (SIB), the
feasibility of transmitting power and data on
unigue path wires.

The TAUPE avionic architecture will provide
the same required functionalities as the cur-
rent applications without jeopardising the
overall safety and without adding complexity
to the system design.

From the resulting TAUPE fully optimised avi-
onic architectures, which mix electrical and
communication networks, the project will
also deliver specifications for harness wiring
and network equipments, and requirements
for systems qualification that will allow easy
and secured power and data transmission on
unique path wires.

TAUPE is targeting Technological Readiness
Level (TRL) 4: component and breadboard
validation in a laboratory environment, where
the basic technological components (opti-
mised Chipsets, adapted repeater, custom-
ised modems, wiring network and specific
bridges) are integrated in SIBs to demonstrate
that the components and the breadboard
are working together for specific reference
applications.

Description of Work

The approach is to respond to the following
three challenges:

- aircraft environment;

- functional and safety requirements;

- transmission.

The proof of concept will be carried out on
two reference applications which are rep-
resentative of the different transmission
configurations:

1. the Cockpit Display System (CDS), from
Thales Avionics, an avionic application con-
sidered as safety critical for future aircraft;

2. the Cabin Lighting System (CLS), from
Diehl Aerospace, a core application tar-
geting high-speed transmission for future
aircraft.

Two complementary technologies will be
implemented:

- the Power over Data (PoD) technology;

- the Power Line Communication (PLC)
technology.

These technologies have proven their effi-
ciency and reliability in the transmission of
power and data on the same cable for surface
transport and domestic applications.

Two SIBs will be used for validation of the

electrical power quality, communication signal

and functional communication (protocols):

- the Cabin Mock-Up (provided by EADS
Deutschland);

-the Copper Bird (provided by
Hispano-Suiza).



Expected Results

The TAUPE results will show:

- a systems weight reduction with a ratio of
between 2 and 4 for the same functionalities
(800 kg approx. saved on the A320), and an
impact on fuel consumption and CO, and
NO, emissions with around 180 tonnes of
fuel saved per day for the current A320 fleet;

- a simplification of the cabling maintenance
(only one harness to maintain) resulting in
an impact on security, cost and time with
20% of maintenance time saved (and a
40% reduction in maintenance costs) on the
A320;

- a simplification of the cabling system with
50% less cables deployed compared to
the reference applications, resulting in an

Acronym: TAUPE

impact on space allocation for cabling,
cost, complexity and a reduction of delay in
assembly lines;

- a cost-effective retrofit which will allow cur-
rent airline fleets to implement new function-
alities easily, thus saving 30% of retrofit time
for the A320 (60% of retrofit costs saved).

To guarantee the full exploitation of results,

the TAUPE assessment and validation will

take into consideration the following:

- safety (design robustness able to meet cer-
tification requirements);

- industrialisation and the related costs;

- portability to other applications;

- acontribution to the definition of electric and
telecommunication standards.

Name of proposal: Transmission in Aircraft on Unique Path wirEs

Grant Agreement: 213645

Instrument: CP-FP

Total cost: 5665170 €

EU contribution: 3630 186 €

Call: FP7-AAT-2007-RTD-1
Starting date: 01.09.2008

Ending date: 31.08.2011

Duration: 36 months

Technical domain: Systems and Equipment

Website: http://www.taupe-project.eu
Coordinator: Mr. David Hania
Labinal SA
rue Raymond Grimaud BP10016
FR 31700 Blagnac
E-mail: david.hania@fr.labinal.com
Tel: +33 (0)5 62 22 03 90
Fax: +33 (0)5 62 22 04 39

EC Officer:

Mr. Hans Josef von den Driesch
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ACCENT

Adaptive Control of Manufacturing
Processes for a New Generation of
Jet Engine Components

State of the Art - Background

The manufacture of safety-critical rotat-
ing components in modern aero engines
is by nature very conservative. To achieve
the required engine performance, thermal
and mechanical stresses are pushed to the
maximum, which in turn leaves the choice
of materials with exotic super alloys. These
materials are classed as difficult to machine
under normal circumstances, but when
added to the changes in mechanical proper-
ties, machining processes can never be fully
optimised. Stringent legislative controls are
placed on safety critical component manu-
facture to ensure that parts entering service
will function correctly and safely to a declared
service life, and in declaring the service life for
such a part, the machinability issues stated
above have to be taken into consideration.
Hence manufacturing process parameters
are often reduced or tools are changed early
to ensure part surface integrity. The industry
method adopted is to then ‘freeze’ the proc-
ess following process qualification, first article
inspection, and successful part validation via
laboratory examination and testing. Once fro-
zen, no changes to process parameters are
permitted without time-consuming and costly
re-validation. Validation of new manufacturing
methods (or even an adaptation of an existing
method) can easily exceed a timeframe of two
to four years.

Objectives

ACCENT will allow the European aero-engine
manufacturers to improve their competitive-
ness by applying adaptive control techniques
to the manufacture of their components.
Being able to adapt the machining process
to the constantly changing tool and compo-
nent conditions whilst operating in a multi-

dimensional ‘approved process window’,
processes will be optimised to the prevailing
conditions and no longer ‘frozen’. Benefits will
be seen in terms of reduced part manufactur-
ing process time, more consistent part quality
in terms of geometry, surface and sub-sur-
face properties, tool usage optimisation, the
elimination of costly part re-validation due to
small process changes, and the possibility to
improve component design due to optimised
machined surfaces. Anticipated cost savings
could be 40%.

Description of Work

The project is divided into five work packages
(WP).

WP1: project management.

WP2: ensures that a standard procedure is
generated to define multi-dimensional param-
eter windows for the machining process and
material combinations. The outcome will be a
specification which defines how a machining
process has to be established and controlled
in order to satisfy a defined surface integrity
level.

WP3: is focused on developing the Standard
Procedure for Adaptive Control. The work
package will deliver an understanding of
how to use process monitoring systems in
a closed-loop adaptive control system that
keeps the process within a defined process
window.

WP4: will bring together those elements that
have a direct effect on the component per-
formance in terms of life and fitness for pur-
pose. The interaction between the surface
integrity generated as a result of the machin-
ing process parameters, cutting tool and
machine tool condition, material characteris-
tics, etc. will be investigated and understood.
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WP5: exploitation and dissemination.

The knowledge gained here will allow the
design function to understand the effect of
machining processes on part quality and sub-
sequent component service, and thus allow
the component design to be optimised. With
the new validation procedure, new demands
will be placed on storage and retrieval of
related data.

Expected Results

For the manufacture of critical aero-engine
components, ACCENT will develop a stand-
ard procedure for defining process param-
eter windows and develop methods whereby
components manufactured within these proc-
ess parameter windows are validated to meet
the demands of design and surface integrity
requirements. It will provide a new manufac-
turing methodology that will allow significant

reduction in recurring validation costs and
develop a novel standard procedure for
adaptive control based on process monitor-
ing techniques. It will take account of factors
responsible for producing variable part qual-
ity and provide aero-engine manufacturers
with a methodology that can be adapted to
individual company procedures, thus allowing
the design and manufacture of critical com-
ponents to be optimised. As the majority of
Europe’s aero-engine companies are project
partners, increased contacts will lead to new
collaboration opportunities and consolidation
of the aero-engine sector in Europe. ACCENT
will involve world-leading experts from both
universities and companies in Europe, thus
helping to increase the synergy between
academia and industry, and help to secure
a supply of highly skilled young aero-engine
engineers in Europe.

Experimental Set Up for ACCENT Drilling Tests (MTU/WZL)
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ADMAP-GAS

Unconventional (Advanced)
Manufacturing Processes for
Gas-engine turbine components

State of the Art - Background

Due to a high increase in market demand for
gas turbines in the aircraft industry, efficient
manufacturing processes for turbine com-
ponents are necessary. The need for indi-
vidual and adapted product solutions calls
for efficient, reliable and additional flexible
manufacturing technologies. Today, the high
temperature nickel/titanium alloy gas turbine
rotors are produced by assembling disks and
blades. Fir tree profiles connect both ele-
ments, resulting in a closed-form and space-
saving assembly of the parts.

Broaching fir tree profiles is a very critical
process during the manufacture of gas tur-
bine parts. Although very high metal-removal
rates in combination with high surface quali-
ties and accuracies can be achieved, the
broaching process wears tools, resulting
in additional high maintenance costs. The
time-consuming regrinding operations of the
broaching tools also prevent continuous pro-
duction. Furthermore, the broaching process
is very inflexible regarding a change in the
work-piece geometry.

New and promising alternative processes
would be able to substitute this critical
broaching process.

Objectives

The objective is to substitute the critical
broaching process of fir tree structures in gas
turbine blades and disks by the alternative
processes of Water Jet Cutting (WJC) and
High Speed Wire Electro Discharge Machin-
ing (High Speed Wire-EDM).

New developments and adaptations in gener-
ator technology and process control will allow
a much higher cutting rate during Wire-EDM

in combination with an almost damage-free
rim zone. This High Speed Wire-EDM and
Abrasive Water Jet Machining (AWJM) proc-
ess will economically produce fir tree profiles
for blades and disks in titanium- and nickel-
based super alloys. These characteristics
result in lower production costs and higher
process reliability.

With proper data management that will be
developed during this project, the machines
can be programmed for different geometries
by taking advantage of their CNC flexibility,
using knowledge-based manufacturing tech-
nologies in which the properties of both proc-
esses can be used for the efficient, cheaper
and environmentally safe production of gas
turbine components.

The advantages of these investigations will
be:

- lower tool manufacturing costs;

- lower maintenance costs due to less tool

wear;
- a continuous production process;

fast material remaval,
high precision & axcellent surface finishing

Failure risks and machining costs will be
drastically decreased.
Energy and environment will be preserved.

Concept of ADMAP-Gas

©WzZL



Comparison between broaching and Wire-EDM + Water Jet

Last generation
Broaching machine for
Gas Turbine discs
Production:

+ Bigger footprint
* High maintenance
« Lower flexibility

Last generation AWJM
and High Speed Wire-
EDM machines:

* Smaller footprint
* Lower maintenance
= Higher flexibility | g

- flexibility and efficiency when the work-piece
geometry has to be changed;

- less machining space required;

- easily corrected process inaccuracies.

Description of Work

There are three main technical work packages
(WP).

WP1 is mainly focused on the development of
the Wire-EDM process to prove that it is able
to produce fir tree structures with high profit-
ability and precision. A faster cutting rate can
be achieved with new generator technology,
new wires, new dielectrics and flushing opti-
misation. This increased cutting rate will be
tested for fir tree slotting and rough machin-
ing blisk structures. To generate a minimised
heat-affected zone the process has to be run
with low discharge energies. The used dielec-
tric will also have an influence so different
dielectrics and additives will be developed.

WP2 will focus on the water-jet machining
process in order to evaluate the capabil-
ity of substituting the broaching. This will be
achieved through improved process control
and tighter tolerances, via the development
of new abrasives and carrier materials, and
through a closed-loop control of the process
allowing features and pockets to be created.

©WzZL

WP4 covers the development of the inte-
grated process and data management
system. Here the communication between
different development steps will be realised in
order to improve the efficiency of CAD/CAM
data integration into the two main machining
technologies described above.

Expected Results

The major deliverables of the project are:

- the development of modified machine tools
and components, new wires, improved
dielectrics and additives to optimise the
process;

- the creation of new nozzles and machine
set-ups and control algorithms for AWJM
technologies;

- a comparison of AWJM with broaching and
rough machining of blisks;

- an evaluation of both technologies and intel-
ligent process combinations in comparison
to existing process chains for manufacturing
fire tree profiles;

- to test, demonstrate and verify the new inte-
grated processes for manufacturing real gas
engine components.
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COALESCE2

Cost Efficient Advanced Leading

Edge Structure 2

(OALESé

State of the Art - Background

The European Aerospace industry has devel-
oped significantly over the past 30 years,
with many of its businesses established and
recognised worldwide as technical leaders in
aerospace engineering and manufacturing.
To maintain this position the industry has to
continue to develop its technical know-how.
The COALESCE2 Project is an industrial
collaboration study of new technology and
design integration applied to aircraft fixed
leading edge structure. A typical short range
aircraft will be used as the platform for the
studies because this type of product cost
efficiency has a much greater significance
for both airline and aircraft manufacturers.
The predominant research activity will be to
explore how the application of newly matured
material and process technologies can be
used to create new innovative, leading design
solutions that offer simplified manufacturing
and assembly routes and allow easy access
to systems installations housed within the
structure. There is also a growing interest in
exploring other flight control mechanisms,
not just those most common today, to under-
stand whether they would better enable step
change in aircraft performance and cost tar-
gets to be met. COALESCE? is incorporating
this possibility in its studies through develop-
ment of structural design concepts that would
support alternative mechanisms.

Objectives

The primary aims are:

- To determine ways of achieving fixed, lead-
ing structural design that is over 30% more
cost efficient than the highly fabricated

structure that has been standard on aircraft
for over 30 years;

To examine and develop technology and
integrated design options suitable for con-
ventional and less conventional flight control
mechanisms and show how they compare
in enabling achievement of the challenging
cost target;

To demonstrate, through simulation, both
the manufacturing/assembly process and
the structural performance, showing the
developed design and technology solutions
meeting defined critical criteria. These will
include the ability to both house, and have
good access, to systems installations.

Description of Work

The project is subdivided into five operational
working packages. WP1 will define the geo-
metrical framework and minimum structural
performance that must be reached by the
concept developments and provide a defini-
tion of the criteria by which the technologies
and design concepts will be evaluated. A
cost assessment methodology will also be
defined, to ensure a common approach is
used throughout the project. In WP2 today’s
state-of-the-art leading edge structure will
be reviewed and typical features will be
selected for development. Manufacturing and
assembly process studies will be carried out,
including tooling lay-outs, and application to
concepts will be evaluated. New materials
and manufacturing process combinations
will be studied. Executing mechanical tests
will validate the performance of the structural
details and joint assemblies. WP3 and WP4
will create innovative, low cost designs for
a typical leading edge. The designs will be
based on technology developed in WP2 and
will be checked with reference to the criteria
as created in WP1. WP3 will focus on con-
figurations for a wing with a forward moving
slat system and WP4 on alternative moveable
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configurations such as, for example, droop
nose or Krueger flap. Tooling, manufacturing
and assembly issues will be investigated to
evaluate selected concepts and the associ-
ated production costs. WP5 will assess and
evaluate the concept solutions from WP’s 3 &
4 on the requirements specified in WP1 and
determine the ‘best’ concepts to meet those
requirements.

Expected Results

The metalic and composite technology
developments performed and integrated
into design solutions are not generic devel-
opments but are directed towards meeting
the specified requirements that the primary
European aircraft producers need to ensure

future competitive products. Through these
technological development activities, the
partners will gain valuable knowledge about
how the different technology options measure
up against today’s state-of-the-art options,
understanding their relative strengths and
weaknesses and how best to exploit them
to create innovative, high-performing design
solutions for fixed leading edge structures.
This knowledge will be relevant not just to this
project but may prove valuable in application
to other Aerospace component develop-
ments. As most of the Partners have strong
interests in the design and manufacture of air-
craft components, this offers the potential for
much wider exploitation opportunity beyond
fixed leading edge structure.

One Part of Leading Edge area to be developed
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CRESCENDO

Collaborative and Robust
Engineering using Simulation
Capability Enabling Next Design

Optimisation

State of the Art - Background

In today’s context of strong competitiveness,
European aircraft, engine and equipment
manufacturers are facing greater challenges
than ever before. The market demands that
more complex products be developed with
shorter lead times and more cost effective-
ness, while using evolving business models
involving multiple partners. Compared to past

methods of development, an order of magni-
tude of complexity has been reached which
cannot be tackled only by improving existing
practices. The modelling, simulation and vir-
tuality to be developed in next research pro-
grammes address the following benefits:

- Improving maturity at Entry Into Service by
simulating the business process in the early
phases in order to limit surprises such as
necessary reworks and delays and, in the

Behavioural Digital Aircraft (federated IS platform)

Enterprise
Collaboration

Model Store
Multilevel models

* Agile inter-enterprise collaboration architectures and workflows
* Collaborative decision-making and knowledge sharing

Quality Lab
Validation,Verification

architectures, dictionary,
languages and processes
to manage models
associativity, evolution &
context

Simulation Factory

e Flexible, dynamic and
distributed simulation
process workflow

* Multi-objective decision
support & MDO

& Acceptance processes
& methods (including
Uncertainty Management)
to improve confidence in
fitness for purpose of
Models & Simulation

capabilities

Powerplant integration use case
Thermal aircraft use case
Energy aircraft use case

Value use cgeneration case

Virtual Test &

Preliminary Design Detail Definition Virtual Certif.




development phase, to allow faster integra-
tion of functional evolution and faster and
less expensive ‘make and test’;

Improving engineering efficiency and agil-
ity through the capacity to reconfigure and
redefine products with a high level of func-
tional complexity on the spot according to
customer requirements;

Better translation of customer expectations
through upstream assessment of techni-
cal feasibility using a simulation approach;
explicitly link customer needs and techni-
cal requirements; take into account market
evolution, changing requirements from the
client regarding cost, size, user services or
airport constraints.

Objectives

CRESCENDO will develop the foundations for
the Behavioural Digital Aircraft (BDA), taking
experience and results from VIVACE, inte-
grating these into a federative system and
building the BDA on top of them. The BDA
is the missing capability which will enable the
use of simulation throughout the develop-
ment life cycle at aircraft level and within the
entire supply chain. It will describe and host
the set of simulation models and processes
enabling its users to link, federate, couple and
interact with different models with seamless
interoperatibility, hierarchical, cross-functional
and contextual associativity. The main com-
ponents of the BDA are: the Model Store, the
Simulation Factory, the Quality Laboratory,
and the Enterprise Collaboration Capabili-
ties. It will be validated through four use cases
and 20 test cases concerning ‘Power Plant
Integration’, ‘Energy Aircraft’, ‘Thermal Air-
craft’ and ‘Value Generation’. The validation
will consider design problems and viewpoints
during the preliminary design, detailed design,
test and certification phases of a generic air-
craft product life-cycle. The BDA will become
the new backbone for the simulation world,
just as the Digital Mock-up (DMU) is today for
the Product Life-cycle Management (PLM)
world. CRESCENDO brings together 59 part-
ners from industry, research institutes, univer-
sities and technology providers.

Description of Work

The technical work plan is broken down into

five sub-projects:

- SP1 - Overall Technical Management and
Integration ensures the technical coher-
ency and convergence towards the High
Level Objectives and provides the rythm
of the project. It is the ‘architect and inte-
grator’, since it ensures the consistency
between the business aspects, participates
in the validation plan, and is responsible
for the Mastered BDA (MBDA) which com-
prises the BDA system. This is populated
(or instantiated) with the complete range
of models and simulations that represent
the behavioural, functional and operational
aspects of the whole aircraft and constitu-
ent systems.

- SP2, SP3 and SP4 - Preliminary Design,

Detailed Definition, and Virtual Testing & Vir-

tual Certification - each cover the specific

phases of a typical product design cycle,
from preliminary design to entry into serv-
ice. Their roles are to define the context
and develop the models, simulations and
processes needed by the test cases, when
they do not already exist. They define the
requirements for the SP5 capabilities with
respect to their test cases and more com-
mon requirements seen within their SPs.

These will be used to validate the MBDA.

SP5 - BDA Enabling Capabilities develops

all the capabilities required to build the BDA.

The perimeter extends from generic serv-

ices to the implementation of a demonstra-

tion platform for the test cases.

The work implementation builds on an itera-
tive process: Year 1 - Proof of Concept, Year
2 - Prototype, Year 3 - Validation. Within each
iteration phase, a sequence of six basic steps
is performed to complete the loop of require-
ments definition, development and validation
to the required completion and maturity.

Expected Results

The CRESCENDO project addresses the
Vision 2020 objectives for the aeronautical
industry’s Strategic Research Agenda.
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CRESCENDO will contribute to achieving a
10% reduction of development lifecycle dura-
tion and cost, 50% reduction in rework, and
finally, 20% reduction in the cost of physical
tests.

[t will deliver the BDA a new development
paradigm to support the design of a complete
virtual aircraft up to certification. This is con-
sidered a challenging area for research and
innovation for the next decade. Hence, the

Acronym: CRESCENDO

CRESCENDO results will provide the aero-
nautics supply chain with the means to realis-
tically manage and mature the virtual product
in the extended/virtual enterprise with all of
the requested functionality and components
in each phase of the product engineering life
cycle. CRESCENDO will make its approach
available to the aeronautics supply chain via
existing networks, information dissemination,
training and technology transfer actions.
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EXTICE

EXTreme ICing Environment

State of the Art - Background

Recent aircraft incidents and accidents
have highlighted the existence of icing cloud
characteristics beyond the actual certifica-
tion envelope currently defined by the JAR/
FAR Appendix C, which accounts for an
icing envelope characterised by water drop-
let diameters up to 50 um (so-called cloud
droplets). The main concern is the presence
of super-cooled large droplets (SLD) such as
freezing drizzle, in the range of 40-400 pm, or
freezing rain, with droplet diameters beyond
400 pm. The presence of SLD was also con-
firmed in Europe by the European funded
project EURICE. The main results raised
within the EURICE project was that, while the
existence of SLD has been proved, means of
compliance and engineering tools to accu-
rately simulate these conditions are lacking
and existing measures must be improved
and/or new techniques developed.

International airworthiness authorities, namely
the Federal Aviation Administration (FAA),
Transport Canada (TC), and the European
Aviation Safety Agency (EASA) are intending
to jointly develop and issue updated regula-
tions for certification in SLD: ‘Appendix X'.

If implemented, the proposed new rules will
require aircraft manufacturers to demon-
strate that their product can safely operate
in SLD environments. To do so, they will be
requested to demonstrate that specific capa-
bilities comply with the new regulation.

Objectives

At the present time, certification authorities
rely primarily on flight-test data for icing cer-
tification. Unfortunately flight tests in icing
conditions are costly and difficult to achieve.
If standard icing conditions are not easy to
meet during an icing flight campaign, flight
tests in extreme icing conditions, such as
Super Cooled Droplet (SLD) conditions are

stil more troublesome. Advantages over
the present situation could be achieved by
performing part of the certification proc-
ess through a combination of wind-tunnel
testing and numerical simulation; however
these approaches must be proven reliable
and trustworthy. Indeed, to cover the SLD
envelope, there exists a need to extend and
improve existing wind-tunnel techniques and
numerical simulation tools.

The objectives of this proposal are twofold:

- to reduce aircraft development cost by
improving tools and methods for air-
craft design and certification in an icing
environment;

- to improve safety by providing more reliable
icing simulation tools.

Description of Work

Compliance has typically involved actual
flights into natural icing conditions, as well
as the use of engineering simulations of the
natural environment provided by experimental
means, icing tunnels and tankers, and analyti-
cal methods, namely ice prediction computer
codes.

In an effort to improve the reliability of simula-
tions and to prove their accuracy, the meth-
odology chosen here is one integrating basic
experiments, wind-tunnel testing and flight
testing.

The basic experiments are planned to
improve the knowledge of SLD physics.
Results from these experiments can be used
to define a single SLD droplet basic math-
ematical model that can be implemented in
ice accretion numerical simulation tools. Icing
wind-tunnel tests on ‘industrial components’,
such as a wing or an airfoil, will be necessary
since they will be used both to validate and
to improve numerical tools by identifying the
best approach to be used for ice accretion
simulation.
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Finally, within the EXTICE project, it is planned
to compare ice accretion obtained in an icing
wind-tunnel test to icing accumulated on a
specific test article installed on an aircraft fly-
ing in icing conditions. The comparison will be
performed by using the same numerical code
for the simulation of icing wind-tunnel tests
and of in-flight icing, and performing a critical
review of all the obtained results.

Expected Results

The expected top-level results will be a fun-
damental knowledge of the SLD ice accretion
environment analysis and the development of
European theoretical and experimental capa-
bilities, the so-called engineering tools, to
model accurately the SLD encounter effect on
aircraft in order to comply with the new icing
certification rules. At the same time a deeper
knowledge of SLD impact on aircraft will be
obtained and countermeasures from SLD
conditions will be investigated.

H ice

[ liquid water film

supercocled
droplets

Therefore the EXTICE project will contribute
to AAT.2007.4.1.1 Design Systems and Tools
by improving tools for aircraft design since
the improved icing simulation tools developed
within the EXTICE project will allow for a more
effective design process by reducing required
wind-tunnel and flight-test costs. The results
will also have an impact on AAT.2007.3.3.2
System and Equipment as knowledge of
accumulated ice shapes within the flight
envelope will be increased and reliable tools
for ice shape simulation will be developed
within the EXTICE project.

Concluding the EXTICE project will allow:

a) a decrease in time and costs for aircraft
design and certification;

b) an increase in aircraft safety by providing
industries with more reliable icing simula-
tion tools.
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FFAST

Future Fast Aeroelastic Simulation

Technologies

State of the Art - Background

Unsteady load calculations play an important
role in the design and development of an air-
craft, and have an impact upon the concept
and detailed structural design, aerodynamic
characteristics, weight, flight control system,
performance, etc. They determine the most
extreme stress levels and estimate fatigue
damage and damage tolerance for a particular
design. For this purpose, loads cases due to
gusts and manoeuvres are applied to detailed
structural models during the design phase.

The flight conditions and manoeuvres, which
provide the largest aircraft loads, are not
known a priori. Therefore, the aerodynamic
and inertial forces are calculated at a large
number of conditions to estimate the maxi-
mum loads that the aircraft will experience.

Wing configurations at different flight conditions

These analyses have to be repeated for every
update of the aircraft structure. For modern
civil aircraft, each of these loads calculation
cycles requires more than 6 weeks. This,
together with the multiple times this calcula-
tion procedure needs to take place, has a
detrimental effect on cost and time to market.
The number of critical loads cases raises two
main points.

First, the replacement of the current low fidel-
ity models with more accurate simulations is
attractive because of the reduced tunnel test-
ing costs and the decreased risk of design
modification in the later phases, however the
overall cost of the loads process must not
increase.

Secondly, the new aircraft that will be vital
to meet 2020 performance targets is likely
to possess critical loads cases very different
from those found on conventional aircraft.
Engineering experience, that is currently used
to reduce the number of critical loads cases
without compromising air safety, cannot be
extended to novel configurations.

Objectives

To solve the requirements of faster turna-
round time and increased accuracy in the
loads process, FFAST will develop, implement
and assess a range of numerical simulation
technologies to accelerate the aircraft loads
process.

FFAST will focus on three areas of research
that have been identified as offering major
reductions in the total analysis cost/time:

- Faster identification of critical loads cases:
the minimization of the number of requested
aeroelastic analyses to some key-points
by formalising the process and reducing
dependency on engineering judgement; this
will allow non-conventional configurations to
be evaluated at lower risk;
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Expanding high fidelity modelling from cruise to critical loads cases

- The extraction of aerodynamic and aeroe-
lastic reduced order models (ROMs), suit-
able for loads analysis, from complex full
order models. Such models reproduce the
dominant characteristics of higher fidelity
models, but at a much reduced cost;

Reduced order model acceleration of full-
order models: full order simulations are
currently too expensive for routine use, but
reduced order models offer cost savings
through convergence acceleration.

Success in each research theme may make
a considerable individual contribution to the
reduction of loads analysis cost. Improve-
ments are multiplicative and the step change
in analysis costs will only come about if there
are simultaneous improvements in each of the
three identified areas.

Description of Work

The work naturally splits into critical load iden-
tification, aerodynamic reduced order model-
ling, aeroelastic reduced order modelling and
validation & assessment. The full benefit of
improvements in each of these areas, to deliver
a significant impact on future aircraft design,
will only be achieved if they are fully integrated.
The main subdivisions of the work are the
development and assessment of the following:

- Methods for reducing the number of analy-
ses needed to identify the critical loads
cases for conventional aircraft;

- Methods for making critical load identifica-
tion applicable to non-conventional aircraft;

- Aerodynamic reduced order modelling tech-
niques at a single flight point;

- Hybrid aerodynamic reduced order model-
ling/full order modelling techniques;

- Strategies for global reduced order models
for across-the-envelope simulation;

- Hybrid aeroelastic reduced order modelling/
full order modelling techniques;

- Construction of reduced order models from
a unified non-linear aeroelastic system;

- Global aeroelastic reduced order models for
use in early design phase.

The final stage of the project will involve the
validation and assessment of candidate
technologies.

Expected Results

FFAST is an upstream university led project,

and, as a result, the main outputs will be:

- new knowledge in the form of novel numeri-
cal simulation technologies and innovative
approaches to the loads process;

- early release software;

- a solution database for unsteady loads
cases, and
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- recommendations in the form of written
reports on a range of candidate technologies,
that will guide future research investment.

The FFAST project will contribute to improv-
ing European industrial competitiveness by
developing capabilities to design an aircraft
concept that will have significantly lower fuel
burn levels than today’s best standards. Low-
ering aircraft fuel burn will result in reductions
in CO, emissions that will go a significant way

Acronym: FFAST

to meeting the ACARE 2020 vision targets. In
order to meet these targets the aircraft design
process must evolve rapidly to allow a number
of concepts to be retained and assessed from
top level definition through to high levels of
maturity whilst also reducing lead times. New
tools and technologies are required to enable
this. In this context, FFAST will provide the
foundation for a new approach in the key area
of rapid critical load analysis, across a range
of granularity and fidelity.
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FLEXA

Advanced Flexible Automation Cell

State of the Art - Background

European industry is constantly under pres-
sure to meet requirements on cost efficiency
in competitiveness with the global manufac-
turing industry. The requirements on develop-
ment in production are also from demands on
new product introduction, new materials used
and new regulations on environmental effects,
dependent on production. At the same time,
it is a fact that the products produced in the
aeronautical industry are products produced
with relatively low volume, which will be in
operation for 30 years, some times even
longer, before they go out of service. This puts
strong emphasis on the equipment specifica-
tion when doing new investment in the pro-
duction units. The main task in this project is
to create a balanced production unit that is
able to deliver a multi-generation, multi-size
and multi-product flow of components in the
same production facility, using and prioritising
between the same physical machines.

In the automotive sector automation tech-
nology has been developed for a long time.
It is the intention of this project to utilise the
state-of-the-art technology developed in the
automotive area and to improve the aspect of
flexibility, low volume, multi-product and qual-
ity assurance aspects.

Objectives

The aim of the project is to integrate and
improve knowledge from selected areas of
manufacturing that will help to build the next
generation platform for advanced flexible
automation cells.

The FLEXA project is set up to meet one com-
mon main objective which is defined as:

To create the tools, methods and technolo-
gies needed to define, prepare and validate
an automated flexible cell that can manufac-
ture a generic process chain allowing for safe
human interaction and deliver quality assured
parts for the European aerospace industry.

FLEXA contribution to
FP7 AREA: Aircraft Development Cost

. Technologies Knowledge A
Aug:;:t'c Virtual tool for ’\gogtilranr Web service for reuse Opsttlrrgzatlon
FLEXA eneration prediction and Cal );bility of for restart and and design forgy
impact 9 fora preparation of in?egrated FLEXA cell handling of for production
manufacturing A data handling | automation | manufacturing
FLEXA cell equipment cell support flow

Production
significance

Knowledge-based
manufacturing

Aero engine
manufacturing
significance

engine development
iterations

propagation in

7" Framework
program area

Reduced aircraft development
Aircraft costs by 50%
Development

Cost

Automation of
manufacturing processes,
in cell concepts

Reduction in overall | More efficient knowledge

development process

Create a competitive supply chain

Quality assurance
data generation,
handling and storage

Flexibilty in equipment
setup and utilisation

Reduce risk on
committed
manufacturing cost

Enhanced
the collaboration
in the supply chain

able to halve time to market Reduce travel charges
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The FLEXA project is defined with the inten-
tion of being independent of specific solutions
available, but at the same time able to inte-
grate state-of-the-art solutions into the infra-
structure used at the industrial sites.

The specific technical objectives are:

- Develop flexible automation technology
based on aero industry requirements;

- Integrate key manufacturing processes in
automation concept;

- Develop virtual tools supporting cell prepa-
ration, operation and restart;

- Develop knowledge engineering tools sup-
porting automated manufacturing;

- Integrate  manufacturing knowledge in
design activities;

- Develop intelligent data communication pro-
tocol for manufacturing;

- Develop a quality assurance strategy that
meets aerospace requirements.

Description of Work

The project is divided into five technical work
packages (WP):

WP1: The main objective of WP1 is to define
the requirements of a flexible automated cell
for the aero engine manufacturing industry.
The work described within this WP will pro-
vide the definition and background for the
other WPs.

WP2: The main objective here is to develop
a novel and flexible reconfigurable hard-
ware and software environment capable of
supporting the automated processing and
assembly of aero engine components.

WP3: The main objective of WP3 is to apply
high-level description tools for automated
cells, e.g. for welding and machining. This
implies increased use of virtual manufacturing
in the aerospace sector. The task therefore
includes specific application-related demands
to be interfaced to generic automation tools.
The task develops a simulation-based envi-
ronment to be able to simulate and verify a
whole automated cell.

WP4: The main objective here is to verify and
validate cell configurations and capability as
an integrated solution of tools and methods
developed in the project.

WP5: The main objective is to define,
develop and deliver methods and tools that
allow proactive handling of fatal behaviour
of an automated cell, including preparation,
human-machine interaction, training and data
communication to cell main control for quality
assurance and safe operation.

Expected Results

The project has 113 deliverables that will be

produced during a four-year period, which are

evenly split over the different work packages.

The most important deliverables are:

- D1.25 Handbook for cell definition and best
practice document;

- D3.24 Handbook for OLP (off-line program-
ming) and QA (quality assurance);

- D4.25 Handbook of cell operation.

The project is expected to deliver both a direct
and indirect impact on the goal of halving the
time-to-market. In direct response this will
be driven from the aero engine manufactur-
ing industry group through implementation of
knowledge in both ongoing production as well
as in development programmes for the future.
Indirectly, the impact of research publications,
reports and the update of teaching materi-
als for engineering education will provide the
basis for knowledge implementation over a
wide field, while also improving European
industry competitiveness in general terms.
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INFUCOMP

Simulation Based Solutions for
Industrial Manufacture of Large
Infusion Composite Parts

State of the Art - Background

These days, advanced composites use either
layers of plies impregnated with resin (pre-
pregs) to form a laminate, or Liquid Com-
posites Moulding (e.g. RTM) of dry textiles.
Prepreg composites give superior mechanical
properties due to toughened resins and high
fibre content, but suffer from high material
costs, limited shapeability, complex, expen-
sive and time consuming manufacturing, as
well as limited material shelf life. Infusion tech-
nologies can overcome these limitations, but
are not fully industrialised and rely on costly
prototype testing due to the lack of simulation
tools. Current infusion simulation technolo-
gies are approximate and really only suited
to small scale components based on adap-
tations of Resin Transfer Moulding simulation,
they are not suited to large scale aerospace
composites.

The INFUCOMP project will develop the simu-
lation chain from preform design to manufac-
ture (infusion), process/part optimisation, and
final part defects/mechanical performance
prediction. The project covers all popular
Liquid Resin Infusion (LRI) methods currently
used in the Aerospace industry. The pro-
posed technologies will allow the economical
manufacture of high performance, integrated,
large scale composite structures, therefore
contributing positively to their increased use.
Benefits include lower cost, improved per-
formance, greater payloads and fuel/emis-
sions reductions.

Objectives

Project aims will be achieved through the 9
Work Packages (WPs):

WP1Project management, dissemination and
exploitation.

WP2 Fabric deformation characterisation:
Mechanical fabric testing will determine data
for fabric deformation laws to be implemented
in to the FE draping software.

WP3Viscosity and permeability characterisa-
tion: Resin viscosity testing on selected resins
will enable new hydraulic and air permeability
models to be developed and implemented in
the LRI software.

WP4Preform tooling and assembly simu-
lation: Important fabric deformations are
imposed during preformance. Techniques to
model this process step will be developed.

WP5Infusion simulation developments:
Numerous new developments specific to
thick, large scale, aerospace composites
structures will be developed and validated.

WPBCost analysis and cost optimisation: The
various LRI manufacturing routes have differ-
ent cost benefits: each will be investigated
and cost models developed.

WP7Post-infusion defects prediction: Final
part performance including residual stresses,
distortions and void content will be studied
experimentally and numerically.

WP8Process optimisation: Optimisation tech-
niques (evolutionary/genetic) and sensitivity
studies will be used to optimise the LRI manu-
facturing process.

WP9Industrial validation: Four diverse, indus-
trially relevant LRI aircraft sub-structures will
be investigated to critically evaluate and vali-
date the new CAE tools.

Description of Work
Work package interaction(s):

1. WPs 2 and 3 perform fabric deformation
and resin viscosity/permeability measure-



ments respectively. There is some interac-
tion in these two WPs - deformed fabrics
from WP2 will be used for permeability
testing in WP3.

2. The mechanical data obtained from WP2
and WP3 is directly used to develop new
fabric deformation models at the macro-
and meso- scales (WP2) and for new
permeability models for deformed fabrics
(WP3), both of which are implemented into
the new software.

3. WP4, WP6, WP7 and WP8 all develop nec-
essary associated simulation technologies.
In each case the developments are under-
taken and then used for collaborative and
validation studies with the end-users.

4. Final validation of the CAE tools and proce-
dures is undertaken in WP9.

The testing work is largely undertaken in the
first half of the project with measurement
being immediately used to develop the new/
improved numerical models. Most software
developments are undertaken in two to three
years, so that validation work can be per-
formed as soon as possible. This is consid-
ered essential so that important feedback is
available for possible improvements to the
CAE tools.

The validation studies will focus on draping
and preforming in year 2, and then move to
infusion work in year 3 and mechanical per-
formance/defects prediction in year 4.

Expected Results

INFUCOMP will build on existing simulation
softwares to provide a full solution chain for
LRI composites. The simulation tools will
allow the CAE design of alternative manu-
facturing routes and enable cost effective,
efficient LRI composite structures to be
designed and manufactured. Specific devel-
opments include:

1. Improved drape simulation software for
accurate knowledge of the deformed fabric
architecture;

2. New modelling methods based on further
development of the WiseTex software
for fabric deformation and permeability
prediction;

3. New methods to predict preform assembly
and obtain initial infusion conditions;

4. Contributions to test standards include
fabric deformation, resin viscosity and per-
meability testing;

5. Numerous enhancements to state-of-the-
art resin infusion simulation are planned
giving a simulation accuracy of 90%,
allowing large scale 3D structures to be
analysed;

o

Cost analyses developments will be inte-
grated to the new development tools;

~

. Chaining of the simulation stages and
optimisation work will allow process opti-
misation and positively control final part
mechanical performance;

8. For the first time simulation tools will be
used throughout the full design proc-
ess in a range of industrially relevant LRI
structures.
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gIFEM

Generic Linking of Finite Element

based Models

State of the Art - Background

Engineers need to conduct large-scale com-
putational analysis of, for example, entire air-
craft structures. One issue that arises during
the modelling of such structures is the need to
conduct a unified analysis of an assembly of
individual structural models that are coupled
and were developed independently. Typically,
these individual models were created by dif-
ferent engineers at different geographical
locations using different software, or they can
be present due to local analysis of complex
physical behaviour.

As a result these individual models are likely
to be incompatible with interfaces. Therefore,
it is very difficult to combine them for a unified
analysis of the entire assembly. Global-Local
Finite Element (FE) methods enable the joining

of independently modelled substructures. In
addition, these methods allow for a hierarchy
of mesh refinements on components and the
use of complex finite elements within generic
finite element meshes.

Objectives

The strategic project objectives are to reduce
aircraft development costs, reduce lead
times, and establish a more competitive sup-
ply chain. This can be achieved by enabling
companies within the aeronautical supply
chain to seamlessly couple their analysis
capabilities by solving analysis model inter-
facing. This advanced interfacing will enable
companies in the supply chain to cooperate in
new profitable ways providing a combination
of adaptive accuracy, ease of use and tailored
intellectual property protection.

Figure 1 Focus areas of the gIFEM project.

©NLR
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The operational project goal is to derive inno-
vative methods to couple finite element-based
structural analysis models of different origin
and modelling fidelity. Applying the coupling
methods has to be generic, i.e. it comprises
different local phenomena (e.g. multi-scale
progressive damage), analysis capabilities
(e.g. strength, stability), scales (entire aircraft
versus detailed components), materials (com-
posites, metals), and demands on accuracy
and efficiency. Additionally, the coupling pro-
cedure is to be automatic, i.e. local models
are automatically created and analysed where
necessary, and the local-global coupling is
automatically integrated within the (iterative)
global FE analysis.

Subsequent to the development, the coupling
approaches considered in this study will be
applied to several use cases that are consid-
ered representative for industry. The goal is to
find the best approach among the ones con-
sidered and to verify utilization by porting the
best approach to a commercial driven code.
The goals of this research are summarized in
the Figure below.

Description of Work

The work plan is divided into one manage-
ment and six technical work packages (WP).

WPO is comprised of all activities related to
the project and WPs coordination.

WP1 specifies the detailed functionalities that
are required to meet the project objectives. In
addition, the level of required accuracy and
the metrics to assess project performance will
be established.

WP2 explores the theory on coupling
approaches, assesses and improves the the-
ory to meet the project objectives.

WP3 implements coupling approaches within
existing software environments. The code
language will depend on project requirements
stated in WP1. The class implementation will
be ‘generic’, so that it will be easy to integrate
with existing software code.

WP4 conducts benchmarks of software
implementation. In addition, mathematical
algorithms that are used within the research
are validated.

WP5 benchmarks newly developed code via
pre-determined test cases. In addition, these
benchmarks show that the industrial need is
properly addressed. The code is validated
by comparing commercial driven code and
research driven code.

WP8 is concerned with writing and publishing
a book. This book will cover all the theory and
results related to the coupling approaches
studied for this project.

Expected Results

The research conducted in this study will pro-
vide companies within the aeronautical supply
chain with advanced methods and computa-
tional tools to seamlessly couple their analy-
sis capabilities via accurate analysis model
interfacing. More specifically, the deliverables
provide automatic coupling of finite element
based structural analysis models of different
origin and modeling fidelity where no interac-
tion during initial model creation is present.

The developed theory will be implemented
into commercial finite element code. In addi-
tion, benchmark problems are defined and
means to execute and verify the developed
approaches will be documented. Via publica-
tions at conferences and in scientific journals
the developed theory and results will be made
publicly available. In addition, a book will be
published covering the research conducted
and the results obtained during this studly.

In the context of virtual testing, gIFEM wil
expand the multi-scale coupling capabilities.
Interaction of different models on different
length scales will be clearly defined enabling
an automatic coupling between local and
global FE analyses. This automatic coupling
includes iterative processes, forward/back-
ward interactions as well as automatic gen-
eration of local models. The local models
involve local effects that influence the global
structural behavior (e.g. skin-stringer de-
bonding or local material damage).

In summary, the novel contribution of gIFEM is
an explicit investigation and establishment of
innovative and reliable coupling approaches,
which are automatic, iterative, generically
applicable and not limited to a one-shot or
one-way solution.
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AISHA I

Aircraft Integrated Structural Health

Assessment Il

State of the Art - Background

Today’s aircraft inspection procedures are
excellent, but too expensive and not appro-
priate for all situations. A cheaper alternative
for damage detection is offered by ‘structural
health monitoring’(SHM). With such SHM sys-
tems, a permanent sensor network, compa-
rable to the nervous system in a human body,
is placed at crucial structural components of
an aircraft. In this project, guided ultrasonic
waves (Lamb waves) are used to detect dif-
ferent kinds of defects.

However, this apparently easy solution
requires a quite complex research and imple-
mentation effort using well-coordinated col-
laborations of many disciplines and expertise
in Europe. The European Research Area
establishes the ideal platform for such a col-
laborative undertaking, and the considerable
financial risks can be reduced by a substantial
amount by appropriate funding from dedi-
cated European research programmes.

During the last few years, a number of SHM
solutions have been presented at labora-
tory scale, and even partially implemented in
real aircraft parts. There is thus, in principle,
enough experimental evidence that such sys-
tems are able to deliver all the required infor-
mation. However, the final implementation is
still in an early phase and is partially hindered
by a number of obstacles (technical immatu-
rity, lack of acceptance by end-users, etc.).

Objectives

It will not be possible within this project to
present a large-scale integrated technical
solution to overcome all the challenges related
to structural health monitoring. However, the
following strategies have been chosen to put
the operating systems into practice.

It appears that the best strategy to overcome
the above-mentioned obstacles is to develop

a SHM system for selected, isolated problems
which can easily be followed and validated
by conventional methods. If this technique
appears to be trustworthy, a broader field of
application will be created.

AISHA I therefore intends to focus on hot-
spot monitoring instead of large-area screen-
ing. From operational experiences it is known
that defects usually occur at well-defined
locations. There are thus isolated problems in
maintenance where a simple SHM can give
reasonable added value, without screening
the whole aircraft.

Description of Work

This project will use a limited number of care-
fully selected ultrasonic Lamb wave modes in
the detection process. Lamb mode selection,
both active and passive, is, however, not an
easy process. As one of the main innova-
tive aspects, the principle of controlled Lamb
wave selection will be used as the basis of
an aircraft health monitoring system, both
for active and passive Lamb wave testing. In
practice, this will mean that the amount and
type of Lamb wave modes to be used in the
monitoring process will depend on the type
of material and damage to be detected and
will thus have to be controllable by the user.
Other NDT technologies will also be applied,
such as electrochemical monitoring and eddy
current.

Other work includes:

- opening the initial phase with the establish-
ment of detailed specification sheets where
the different demands on damage detection
are clearly defined. The respective full-scale
part will be studied by the assigned NDT
groups, the different aspects of feasibility
explored and the final plan for SHM imple-
mentation developed;

implementing the selected SHM systems
will be carried out in close collaboration with



all partners. Using the transducer, hard-
ware and software required, the approved
concepts will be implemented following the
detailed road map defined in the design
phase;

- an extended test programme will be run to
check all operational aspects.

Expected Results

The expected progress that the proposed
project will bring with respect to the state of
the art will be the following:

- A selection of very specific aircraft com-
ponents (representing isolated ‘hot spots’)
in collaboration with the aircraft operators
and aircraft manufacturers. The expected
cost savings from using SHM must be
considerable;

- A systematic research on durable sensor
connections ensured by collaborating with
a specified research institute;

- If proved useful, the introduction of the
pseudo-defect technique for automated val-
idation. This enables a dramatic enhance-
ment in the efficiency of the validation tests
leading to a fine-tuning of data analysis
techniques;
The application of combined sensor groups
(ultrasonic sensor + parametric sensors
for temperature and strain), electrochemi-
cal monitoring and thermography. These
techniques are beyond the application of
ultrasonic Lamb waves, but they help to
facilitate the interpretation of signal-damage
relationships.

© Consortium AISHA Il (Helge Pfeiffer)

AISHA Il - Sensor network
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FANTOM

Full-Field Advanced

Non-Destructive Technique for Online
Thermo-Mechanical Measurement
on Aeronautical Structures

State of the Art - Background

Non-destructive testing (NDT) techniques
allow for the detection of flaws in materials
and structures or the measurement of behav-
jour of such components under given stress.
These techniques are widely used in various
applications such as development, produc-
tion and maintenance.

Optical full-field NDT techniques are gain-
ing in interest since there is no contact and
they allow for observing a complete image,
which is a faster process than the single-point
measurement with scanning.

The best-known and used optical NDT tech-
nique in aeronautics is thermography.

Thermography, or thermal imaging, is a type
of infrared imaging. Thermographic cameras
detect radiation in the infrared range of the
electromagnetic spectrum at approximately
between 0.9 and 14 m. In NDT applications,
like the assessment of materials, thermogra-
phy can show differential thermal behaviours
of defects located under their surface when
the materials are illuminated by an infrared
lamp which creates heat transfer through it.

The other range of optical NDT techniques is
holographic techniques which allow full-field
observation of micrometric deformations of
objects undergoing stress. Different tech-
niques exist, the best known being shearog-
raphy, which is increasingly applied for flaw
detection in aeronautical composites.

Objectives

Both thermography and holography have
advantages and disadvantages. The main
drawback of holography is its sensitivity to

on-site perturbation, mainly due to the use of
visible lasers with a short wavelength.

The FANTOM project proposes the develop-
ment of an advanced NDT technique which
combines thermography and holography/
shearography. The development is based
on a holography/shearography sensor with
a usual optical set-up, but instead of work-
ing with lasers at visible light wavelengths,
it will work in the spectral range of thermo-
graphic cameras, say at long-wave infrared-
light wavelengths. This has the advantage of
greatly reducing the sensitivity to external per-
turbation, while increasing the measurement
range of the technique.

Additionally, the fact that the imaging system
of holography in infrared is a thermographic
camera allows one to envisage simultaneous
capture of thermal and holographic informa-
tion. This will lead to a unique sensor which
will allow a substantial gain in inspection time
compared to the situation where two such
separate sensors are used.

Description of Work
There are three main innovations.

The first is the study and development of
different holographic techniques in the long-
wave infrared. Critical segments such as the
infrared sensor will be improved in order to
match specific requirements of holographic
techniques. The techniques envisaged are
electronic speckle-pattern interferometry, dig-
ital holography and shearography.

The second is the study of the decoupling
between the holographic and thermographic
information which will be captured simultane-
ously. This is required since it is not known
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LWIR out-of-plane option

beam
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Principle of the ESPI out-of-plane option to be studied within FANTOM

how the use of lasers (necessary for holog-
raphy) affects the thermal signature of the
object.

Thirdly, based on the laboratory studies, a
prototype will be built with improved seg-
ments and, after being validated in known
study cases, will be validated in Airbus facili-
ties (or other potential end-users).

Expected Results

The expected results are:

- Specifying the new technique based on
state-of-the-art and end-user requirements;

- Conceptual designs of the instrument,
including selection of critical components;

- Development studies of different holo-
graphic techniques, of improved optical
segments and thermographic image sen-
sors and camera modules;

- Study of thermal and holographic signatures
decoupling;

- Development and certification of represent-
ative samples for lab evaluation;

- Build the prototype and carry out the evalu-
ation in the lab with certified samples;

- Validating the prototype in structural testing
at an Airbus plant (or other end-users).
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IAPETUS

Innovative Repair of Aerospace
Structures with Curing Optimisation
and Life-cycle Monitoring Abilities

State of the Art - Background

The availability of efficient and cost-effective
technologies to repair and extend the life
of ageing airframes is becoming a critical
requirement in most countries around the
world. New aircraft incorporate new materi-
als, processes and structural concepts which
will shape the requirements for state-of-the-
art repair techniques in the near future.

Bonded composite patches are ideal for air-
craft structural repair as they offer enhanced
specific properties, case-tailored perform-
ance and excellent corrosion resistance.
Bonding also eliminates stress concentrations
induced from mechanical fastening of metal
sheets, seals the interface and reduces the
risk of fretting fatigue between the patch and
the component.

Adhesively bonded fibre composite patches
still pose significant challenges, particularly
when used to repair primary structures. With
respect to the repair material system, exist-
ing composite material systems may be tai-
lored to comply with the repair requirements.
However, the introduction of novel material
configurations is a challenge. Regarding the
application of the composite patch repair, the
aircraft industry is in dire need of reliable and
cost-efficient in-the-field repair technologies
that will facilitate patch application and will
reduce depot service time for aircraft, contrib-
uting to a reduction of the overall operational
cost.

Objectives

The main aim is to develop novel repair tech-
nologies and materials for metallic and com-
posite aircrafts. This will be achieved with the
use of novel hybrid composite systems, which
offer the multi-functionality that will lead to the

development of innovative repair technolo-
gies and life-cycle health monitoring capabili-
ties, together with the enhancement of repair
efficiency.

The scientific and technical objectives are to:
- address the problem of bonding composite
patch repairs to ageing aluminium and new
composite aero-structures by investigating
new easy-to-apply heating-up concepts,
either by direct resistance heating, using the
conductive composite patch as a heating
element, or by introducing induction heating
technologies;

develop innovative Carbon Nano Tubes
(CNT)-doped conductive composite fibre
patches which offer improved mechanical
performance and provide built-in sensing
capabilities;

develop innovative conductive and non-
conductive laminating resins and adhesives
for achieving increased peeling and sheer
strength of the patch/structure bond;
develop a curing monitoring system com-
patible with the proposed processes and
materials, which will be integrated within the
composite patch and provide curing state
data and thus a mean for optimal curing;
demonstrate the developed materials and
repair processes at coupon and component
level.

Description of Work

The project has been organised into three
technical sub-projects (SPs).

SP1: Developing the two novel curing meth-
odologies (direct resistance and induction
heating) and patch material improvement
through the use of CNT additives. Solutions
for galvanic corrosion will also be investigated
and a curing monitoring system suitable for



composite repairs and adapted to CNT-
doped materials will be implemented. The
proposed curing methodologies will be evalu-
ated in terms of curing efficiency and patch
bonding integrity.

SP2: Demonstrating the applicability of the
smart patch concept based on the approach
of electrical resistance measurements. The
electrical resistance mapping performance for
the detection of various types of damage in
repaired aero-structures will be critically eval-
uated against typical ultrasonic inspection. A
second Non Destructive Technique — flash
thermography — will also be adopted.

SP3: Providing the framework to integrate
the technologies of innovative curing, curing
control and monitoring and the smart patch
technologies. The technology integration will
be made in small-scale components and
validated through appropriate testing (quasi-
static and dynamic/fatigue loading condi-
tions). Then the integrated system will be
validated in a suitable aeronautical structure.
The envisaged construction will consist of thin
(skin) and thick (web) components.

Expected Results

The major expected results of the project:

- Optimal CNT processing for the achieve-
ment of dispersion in the matrix, conductive
properties of the adhesive layers and mini-
misation of galvanic effects in the case of
aluminium substrate repair;

The design and implementation of novel
curing approaches based on the conductive
properties of the materials using induction
and resistance heating;

The implementation and validation of novel
offine and online sensing methodologies
based on the two dimensional and through
thickness mapping of the changes in the
CNT conductive network that mirror the
damaged system;

The integration of the innovative curing sys-
tem with the smart-patch sensing abilities
and validation at coupon level and large-
scale applications;

A list of recommendations for the industri-
alisation of the technology and for secur-
ing the developed repair system within the
existing repair standards.
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TRIADE

Development of Technology
Building Blocks for Structural
Health-Monitoring Sensing Devices

in Aeronautics

State of the Art - Background

In TRIADE, industrial specifications will require
a Health and Usage Monitoring System
(HUMS) performing Structural Health Moni-
toring (SHM) functions during flights which
must exhibit a very high level of autonomy.
The power consumption will be minimised to
achieve the best use of the energy obtained
from the battery and energy-harvesting units,
which will be subjected to very stringent
space limits.

Within TRIADE, the following applications will
be considered:

TRIADE smart tag - building block overview

- To explore the ‘out-of-flight domain’ con-
ditions and/or to monitor the integrity and
health of parts and structures, which have
been repaired in the field;

- To monitor critical parts made out of com-
posites in helicopters;

- To increase the efficiency of aircraft
maintenance.

The inspection of completed or ongoing
EU projects shows that these goals cannot
be achieved in aeronautics today with the
non-intrusiveness, autonomy, size and cost
requirements.

© TRIADE consortium
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Battery area

Interfaces
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Microprocessor  Memory
TRIADE smart tag principle

The following technical outputs differentiate

TRIADE from other EU projects, particularly

the ADVICE project:

- The energy harvesting proposed uses seis-
mic mass and electromagnetic conversion;

- Energy storage using rechargeable devices;

- Fully depleted Silicon on Insulator (SOI)
CMOS technology targeted for Ultra
Low Power (ULP) functions, sensors and
interfaces.

Breakthrough solutions will also have to be
developed to bring embedded neural network
intelligence.

Objectives

The overall TRIADE objective is to contribute
towards solving application issues by pro-
viding technology building blocks and fully
integrated prototypes to achieve power gen-
eration, power conservation and embedded
powerful intelligence — data processing/stor-
age and energy management for structural
health-monitoring sensing devices in aero-
nautical applications.

TRIADE will be assessed when compared to

the following measurable goals:

- Implement an architecture where energy
management will bridge the gap that exists
today between a need of 250 mAh in most
modern comparable products to less than
30 mAh available power in most modern
harvesting and storage solutions;

\-\-\ﬁ‘*-—‘_‘
Wperature

Onboard temperature

- Include a neural tool and data processing
in the prototype, which will fulfil the power
consumption requirements;

- Validate the robustness of the solution to an
aeronautic environment.

Technical development will result in a dis-
posable smart tag that includes a battery,
an antenna, an RF inductive coupling link, a
memory, an energy-harvesting part, a power
management circuit and a microprocessor.
Remote sensors will be connected to the
tag: a humidity sensor, one or two XY strain
gauges, an acceleration sensor, and ULP
temperature and pressure sensors. This tag
will be stuck in the last layer of the composite
(with a lifetime of at least ten years), or on the
structure (lifetime of six months to one year).

Description of Work

The project is divided into six technical work
packages (WP).

WP1 is essentially concerned with HUMS
environmental and functional requirements,
overall architecture and interfaces with low
power in mind.

WP2 will deal with peripheral components. In
particular, this WP will be concerned with the
adaptation of peripheral components to the
aeronautics requirements: energy-harvesting
sources and batteries. Several interfaces will
be implemented: RF link, microprocessor,
power interface between energy source and

© TRIADE consortium



batteries, remote sensors implemented with
low power solutions.

WP3 will be aimed at upgrading and estab-
lishing the SOI CMOS/MEMS platform for
embedded electronics and sensors. Selected
critical functions will be developed with ULP
concepts.

WP4 will focus on studying the embodiment
of the electronics, how it adapts to processes
and process temperature, environmental and
service life. Simulations for structural integrity
assessment will be performed and transferred
for use in WP6.

WP5 consists of neural network computation.
It will focus on developing a software-com-
puting tool, compatible with previous require-
ments and choices.

WP6 is concerned with the development of a
prototype to be put on a small technological
specimen containing fasteners: stuck on the
specimen, the prototype will be tested with an
environmental cycle defined by the end-users.

Expected Results

The major deliverable of the project will be the
HUMS smart tag device that could be stuck
on the structure or in the last layer of the
composite of an aircraft in order to record the
external parameters, e.g. temperature, pres-
sure, moisture and vibrations. The smart tag
will respect the compatibility with the manu-
facturing processes and service life. It will be
the size of a credit card so as to be easily
used in the aeronautics domain and allows for
further monitoring applications. Several other
technological results with breakthrough build-
ing blocks will be issued from this smart tag:
- A battery optimised for aeronautic embed-
ded devices;
- Harvester devices using vibration and elec-
tromagnetic coupling;
- A neural network for smart-record triggering
and damage assessment;
- SOI-based ultra-low power components.

The expected impact of TRIADE is its con-
tribution to reducing aircraft operating costs
by 50%, through a reduction in maintenance/
inspection and other direct operating costs
by 2020. Before TRIADE, smart maintenance
systems were not embeddable on board
aircraft; after TRIADE, smart systems will be
embeddable. Before TRIADE, smart main-
tenance systems consumed 250 mAh and
lasted a few hours when continuously pow-
ered; after TRIADE, they consume 30 mAh
and may be used intermittently for ten years.

>
(6)
c
2
2
&=
L
]
0
O
&)
(o)}
=
>
o
Q
E

209




>
(8]
=
Q2
2
&=
Ll
]
(/2]
O
)
(o)}
=
>
o
Q
E

210

Acronym:
Name of proposal:

Grant Agreement:
Instrument:

Total cost:

EU contribution:
Call:

Starting date:
Ending date:
Duration:
Technical domain:
Website:
Coordinator:

E-mail:

Tel:

Fax:

EC Officer:
Partners:

TRIADE

Development of Technology Building Blocks for Structural Health-Monitoring

Sensing Devices In Aeronautics
212859

CP-FP

6130570 €

4170769 €
FP7-AAT-2007-RTD-1
17.12.2008

16.12.2011

36 months

Maintenance and Disposal
http://triade.wscrp.fr

Mr. Bruno Foucher

European Aeronautic Defence and Space Company (EADS) France SAS

Boulevard de Montmorency

FR 75016 Paris
bruno.foucher@eads.net

+33 (0)1 46 97 33 37

+33 (0)1 46 97 30 08

Michael Kyriakopoulos

Centre de Recherche en Aéronautique asbl - CENAERO
Université de Liege

Dassault Aviation SA

Commissariat Energie Atomique - CEA
Eurocopter SAS

Goodrich Actuation Systems SAS
Hellenic Aerospace Industry SA
University of Southampton

Instytut Technologii Elektronowej
KT-Systems GmbH

Memsfield

Wytwornia Sprzetu Komunikacyjnego ‘PZL-Swidnik’ SA
ROVI-TECH S.A.

Université Catholique de Louvain
EADS Deutschland GmbH

BE
BE
FR
FR
FR
FR
GR
UK
PL
DE
FR
PL
BE
BE
DE



FLY-BAG

Blastworthy Textile-Based Luggage
Containers for Aviation Safety

State of the Art - Background

The rise in worldwide terrorism requires that
measures be taken to strengthen aircraft
against catastrophic in-flight failure due to ter-
rorist bombings. Since the crashes of Air India
Flight 182 (1985, 329 casualties) and Pan
Am Flight 103 (1988, 270 casualties), both
of which exploded due to bombs concealed
within the passengers’ baggage, much effort
has been carried out by governments and
international bodies to prevent further such
disasters; nevertheless, the risk that a small
quantity of an explosive, below the thresh-
old of the detection instruments, could go
undetected is not negligible. The introduction
of countermeasures to reduce the effects of
onboard explosions has to be considered.
Hardened luggage containers (HULD) have
been developed for the latter scope, but their
shortcomings, the biggest being their high
weight and cost, have prevented their wide
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Multi-axial blastworthy textile structure

utilisation and market acceptance; moreover,
they are not available for most narrow-body
aircrafts. The issue of containing explosions
aboard narrow-body aircrafts has yet to be
resolved.

Objectives

FLY-BAG aims at designing and realising a
blast-worthy textile-based luggage container
to protect aircrafts from explosions caused
by bombs concealed inside checked-in lug-
gage. Combining textile fibres and compos-
ite materials allows the container to achieve
a high flexibility and reconfigurability, a low
weight and high resistance to explosions;
moreover, this concept applies to both wide-
and narrow-body aircraft and can be further
customised for practically any application and
configuration.

Flexible, lightweight textile structures will be
designed to resist explosions by control-
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Bulk luggage in aircraft hold

led expansion and mitigation of the shock
waves, while at the same time retaining hard-
luggage fragment projectiles and preventing
them from hitting the aircraft fuselage at high
speed. A multi-layer structure will be devel-
oped to absorb the large dynamic loads of the
explosion and the large deformation related to
the gas expansion. The idea is to use a textile
structure made of ballistic yarns as an inter-
nal high-strength layer to stop the ejected
debris, coupled with an external layer which
could deform in a controlled way during the
explosion, in a way similar to car airbags, miti-
gating the blast pressure. The combination of
different innovative textile materials shall allow
achieving a great blast resistance while retain-
ing an acceptably low weight.

Description of Work

In order to grant the project the maximum
effectiveness, the functional requirements for
the development of a novel safety device for
the containment of the luggage in the cargo
compartment are defined to meet the needs

of real-life working conditions; this is assured
by the presence of an airline as an end-user
within the consortium. The design and fab-
rication activities are supported by intensive
sessions of small-scale tests of the compos-
ite and textile materials subjected to different
loading conditions to measure their blast,
ballistic and flame performance, and Finite
Element Model simulations of the dynamic
behaviour of the luggage container under
blast. The prototyping phase comprises a first
stage of separate fabrication and testing of all
the different elements of the system (i.e. tex-
tile components, composite elements, belts,
internal and external connections, opening
systems) followed by the assembly of a full-
scale prototype of the container structure,
tailored for the luggage compartment of a
narrow-body aircraft. At the end of the project,
full-scale validation will be achieved through
full-scale blast testing of the textile container
prototype placed in a mock-up simulating the
basic aircraft structure (e.g., airframe, string-
ers, skin panels, wall liners and floor beams)
of the cargo hold.

© Meridiana S.p.A.



Expected Results

A short-term impact will already occur in the
final part of the project, as it will lead to the
demonstration of the performance of the
novel device within the consortium providing
valuable results to the members. The direct
involvement of end-users within the project
activities will give them the opportunity to
further improve their visibility as companies
at the forefront of passenger security. Fur-
thermore this project contributes to increased
international co-operation, especially in the
delicate field of aviation safety research.

A medium-term impact of the project will be
the fulflment of the urgent but yet unsolved
need to protect in an efficient and cost-effec-

Acronym: FLY-BAG

tive way narrow-body aircrafts from the risk
of explosions in the cargo area. The outcome
of the project will be used to stimulate the
organisations in charge of the security of the
air transport system to accept the new sys-
tem and to start the required procedure for
its standardisation and general acceptance,
opening an opportunity for a huge potential
market.

In the long term, this novel concept can be
used in other industrial sectors, especially
within transport (e.g. railways, maritime) and
therefore it will provide an excellent opportu-
nity for benchmarking and comparing differ-
ent safety measures. Moreover, it could lead
to the optimisation of safety/security of the
transport industry as a whole.

Name of proposal: Blastworthy Textile-Based Luggage Containers for Aviation Safety

Grant Agreement: 213577

Instrument: CP-FP

Total cost: 3057 444 €

EU contribution: 2 180 792 €

Call: FP7-AAT-2007-RTD-1
Starting date: 01.12.2008

Ending date: 30.11.2010
Duration: 24 months

Technical domain: Aerostructures and Materials

Website: http://www.fly-bag.net
Coordinator: Mr. Donato Zangani
D’Appolonia S.p.A
Via San Nazaro

IT 16145 Genoa

E-mail: donato.zangani@dappolonia.it

Tel: +39 010 3628148

Fax: +39 010 3621078

EC Officer: Mr. Pablo Pérez lllana

Partners: Sé&chsisches Textilforschungsinstitut e.V. DE
Blastech Ltd UK
Centro di Progettazione, Design e Tecnologie dei Materiali T
Hoffmann Air Cargo Equipment GmbH DE
Meridiana S.p.A. IT
Danmarks Tekniske Universitet DK
APC Composit AB SE
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HIRF SE

HIRF Synthetic Environment
research programme

State of the Art - Background

The definition of HIRF (high intensity radiated
field) denotes a concern with external electro-
magnetic (EM) radiation that affects an air
vehicle’s electrical and electronic systems.
HIRF radiation sources potentially interfering
with the safety of flight are mainly identified
as EM sources external to the air vehicle, i.e.
licensed emitters that intentionally generate
man-made EM signals within the frequency
range of 10 kHz and 40 GHz.

Knowledge of HIRF falls into the following

main categories:

- HIRF electromagnetic (EM) environment;

- HIRF requirements;

- Design, protection methods and verification
via analysis and testing required by the HIRF
certification process.

Problems are usually only discovered at the
end of the certification process, i.e. when
the final verification, including HIRF testing,
at air vehicle level is performed; it is only at

Cable modeling for Falcon FX7

this stage that some non-compliance in the
project can be found. The modification or
redesign process to satisfy HIRF requirements
has considerable impact in terms of time (time
to market) and costs. Moreover, with the tra-
ditional approach, sub-systems will be often
unnecessarily over-engineered, with corre-
sponding cost implications. Another critical
area for the aeronautics industry is related to
the modifications that can be introduced on
an air vehicle during its operational life.

Objectives

HIRF Synthetic Environment’s main objectives

are:

- Develop fully validated and integrated solu-
tions to model, simulate and test air vehicles
for EM aspects during the whole life cycle;

- Build (from past and current methods) an
integrated approach with an open and evo-
lutionary architecture.

The first objective of the HIRF SE project
addresses the drawbacks of the actual

© Dassault Aviation
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design, which consists of the certification
and modification approaches, assisted by EM
computational techniques.

The second objective addresses the compila-
tion of all available numerical simulation com-
petences. Many stand-alone expert tools are
supposed to work together in order to solve
these problems. The HIRF SE proposes to
overcome this difficulty with an innovative and
systematic solution based on a high level of
software integration on a computer based
framework which offers an open and evolu-
tionary architecture.

HIRF SE will also meet the objective of reduc-
ing the delivery timescales of future air vehi-
cles and systems, of decreasing the time
required for physical testing, and possible
redesign and re-testing. Developing virtual
models and validating virtual testing are key
issues to reduce the number of development
tests required to achieve the air vehicles certi-
fication and to obtain improved results.

Description of Work

In order to achieve the HIRF SE objectives,

the partners have defined a work plan with

nine work packages (WP):

- WPO: Project management

- WP1: Synthetic environment requirements

- WP2: Synthetic environment framework
definition

- WP3: Synthetic environment modules
modelling

- WP4: Synthetic environment integration/
implementation

- WP5:  Synthetic environment modules
simulation

- WP6: Synthetic environment modules
validation

- WP7: Synthetic environment final
assessment

- WP8: Dissemination, exploitation and
training

Each WP itself is divided into several tasks,
split either per successive stages of realisa-

© Alenia Aeronautica
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tion for common activities or per domain-
specific activities.

To ensure the quality and completeness
of the HIRF SE framework development, a
set of documents will be produced during
the project and they ensure that develop-
ment conforms to the highest standards of
software.

Expected Results

The expected results can be summarised as

follow:

- Capability to deal with the increased use of
composite materials and structures by the
airframe industry. The HIRF SE framework
will include the most advanced computa-

Acronym: HIRF SE

tional models for the numerical simulation of
the EM characteristics and performance of
composite materials;

Capability to deal with the complete internal
and external electromagnetic environment
(present and foreseen). The HIRF SE tool
will be able to simulate a widespread typol-
ogy and number of EM (internal and exter-
nal) interference sources;

Develop and issue a work of excellence on
EM modelling by gathering a large team of
scientists, academic and industrial engi-
neers, co-operating to build a reference tool
of their own;

A developed methodology/tool, well recog-
nised inside the civil aviation community, in
accordance with certification bodies.

Name of proposal: HIRF Synthetic Environment research programme

Grant Agreement: 205294

Instrument: CP-1IP

Total cost: 26 497 703 €

EU contribution: 17 799 956 €

Call: FP7-AAT-2007-RTD-1
Starting date: 01.12.2008

Ending date: 30.11.2012
Duration: 48 months

Technical domain: Systems and Equipment
Website:

Coordinator: Dr. Donatella Invernizzi

Alenia Aeronautica S.p.A.
Viale dell’ Aeronautica snc

http://www.hirf-se.eu/hirf/

IT 80038 Pomigliano d’Arco (NA)

E-mail: dinvernizzi@aeronautica.alenia.it

Tel: +39 081 8874640

Fax: +39 081 8872391

EC Officer: Daniel Chiron

Partners: L-up SAS FR
Hellenic Aerospace Industry S.A. GR
Office National D’Etudiantes et de Recherches Aérospatiales FR
AxesSim SAS FR
Universita di Roma T
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BEMOSA

Behavioral Modeling for Security

in Airports

State of the Art - Background

Providing the fundamental human resource
tools involved in crisis management that will
form the basis for an integrated training pro-
gram dealing with airport security requires
gaining a more definitive understanding of the
social dynamics involved in the decision mak-
ing process among all the airport stakehold-
ers. This means being prepared beforehand,
during and after an actual crisis. In order to
lay the groundwork for such an endeavour we
must build up a portfolio of empirical evidence
that is derived from actual behavioural pat-
terns involved in decisions relating to airport
security.

It requires focusing on a number of groups of
actors that are part of the airport organiza-
tion including the passengers. It is clear that
there is interdependence among all the actors
in an airport organizational environment that
encompasses those directly, and indirectly,
involved.

Objectives

Ground Breaking Scientific Advancement -
Advancing the state-of-the art in behavioural
modeling through:

- Direct, multi-faceted observations of group
behaviour in airports;

- Developing a dynamic and realistic model
of social behaviour during security threats in
airports;

- Development and integration of advanced
software simulations that help to capture
and predict social behaviour in stressful
emergencies.

Training Modules and Packages - Develop-

ing innovative world-wide airport staff training

programmes that:

- Provide breakthrough progress in real-world
crisis handling and hazard reduction;

- Reduce some of the most well-known
effects of stress and time pressure on
human behaviour;

- Create training modules and training pack-
ages that can be readily applied across cul-
tural and organizational boundaries.

Meeting the two above-mentioned objectives

will have the following impact on the Euro-

pean air transport system:

- Increased safety and security through
enhanced training;

- Improved capability to correctly detect
potential hazards;

- Increased efficiency of air transport;

- Reduction of false alarms.

Description of Work

A work plan has been designed, which fore-
sees 8 Work Packages (WP) and accommo-
dates for the interaction between the WPs.
Each WP Leader has a set of tasks that cov-
ers all the work within that package. Partners
who participate in these tasks are allocated
the resources that will facilitate a successful,
timely completion of the tasks. Most of the
WPs are active only partially throughout the
entire project, as some of the results obtained
by a certain WP may provide the input for a
consequent WP.

The WPs have been divided into three build-
ing blocks:

Block 1: Preparatory Research.

- WP1: Developing an initial simulation work-
ing model of social decision-making chains;

- WP2: Designing the Initial Survey for the
study of airports;

- WP3: Studying Airports;

- An exploratory ethnographic study of the
major airport security agents;

- Generating a longitudinal survey of a cohort
of key security decision-makers;



Block 2: Application Development.

- WP4: Utilize the continuous survey output
for data analysis and validation;

- WP5: lteration & simulations of the behav-
joural science model;

- WP6: Designing training modules and
packages.

Block 3: Other activities.
- WP7: Dissemination and Exploitation;
- WP8: Project Management.

Expected Results

The research will improve people’s capabil-
ity to correctly detect potential hazards and
reduce false alarms. Such improvements
will surely have an impact on hazard/hostile
actions’ prevention. BEMOSA will contribute
to make airports ‘learning organizations’,
meaning that the developed models/training
procedures improve the way in which airports
learn from experience, revising and updating
their safety and security skills and procedures.

The emphasis of the project will be on emer-
gency and disaster behavior of individuals,
groups and organizations associated with
air travel. Investigating generic decision mak-
ing factors affecting preparedness, emer-
gency and security resolution behavior will
be emphasized. These results will form the
benchmark for developing a behavioural
model for resolving crises, and will be the
basis of training simulations. Such behav-
joural findings are applicable to a varied set
of circumstances that, given cultural sensi-
tivities, are applicable to alternative scenario
modelling that aids training and operational
protocols for such types of crises resolu-
tion. As a result, BEMOSA will allow airport
management and other related stakeholders
to make evidence-based policy decisions in
upgrading security and safety for passengers
as well as making their own security systems
more effective.
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ATOM

Airport detection and Tracking Of
dangerous Materials by passive and
active sensors arrays

Sate of the Art - Background

Events such as 11 September 2001, the
hijacking of Air France flight 8969 (1994) and
many others in recent years repeatedly bring
the problem of air transport security to the
fore. This has always been a priority for the EU
aviation industry, since airports represent a
natural target for terrorist acts. Nevertheless,
airport security measures have not always
been effective and there are many past trag-
edies which were the result of people carry-
ing explosive materials or weapons inside
airports. Today, travellers are only quickly
screened by walk-through metal detectors
before entering the secure area, while X-ray
machines are used for screening both hand
and checked luggage.

Objectives

The overall objective of ATOM is to design and
develop an innovative detection and surveil-
lance system that integrates active and pas-
sive radar sensors, which is able to enhance
the security level in the airport areas by
detecting hidden hazardous materials/tools
and tracking people carrying these materials,
without interfering with normal airport opera-
tions. While directly enhancing the airport
security, the ATOM system will also indirectly
contribute to protecting aircraft from terrorist
or other criminal acts.

The ATOM system will be a non-intrusive
but pervasive security system. Its pervasive-
ness derives from the capability of the ATOM
sub-systems to monitor wide airport areas
and detect many kinds of hidden hazardous
objects.

The technical approach to be followed fore-
sees two separate and integrated controls:
one at the terminal accesses equipped with

innovative active devices, which are able to
detect and identify dangerous concealed
tools; the other, in the airport halls before the
gate area, will be equipped with new passive
RF sensors which are able to track suspicious
people/containers.

The integrated controls information will be
managed securely within the airport informa-
tion networks thus minimising the risk to other
people inside the terminal area.

Description of Work

The development of the advanced surveil-
lance system will integrate an innovative
detection system with a new tracking system.

Imaging sensor at 15 35 GHz frequency.

An active distributed Radio Frequency (RF)
sensor system able to detect and track suspi-
cious people concealing dangerous tools will
be developed. It will consist of several active
radar nodes in order to increase accuracy and
performance. The processing techniques,
including advanced tracking algorithms, wil
be designed and simulated in a realistic envi-
ronment to support the performance analysis.

Imaging sensor at 75-110 GHz or THz
frequency.

The objective is to detect, by multiple mini-
ature 94-GHz/220-GHz radar sensors with
subsequent Synthetic Aperture Radar (SAR)
image generation, dangerous objects such
as metallic weapons hidden under clothes,
to localise and then identify them using 3-D
reconstruction.

Passive tracking system.

The development of a new passive radar
sensor for the surveillance of the indoor pub-
lic airport area, based on the best available
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Main blocks of the atom system

electromagnetic source, will be analysed;
the detection and localisation of designated
human beings will be achieved by suitable
signal processing techniques, and a mul-
tiple networked system approach will be
evaluated.

Data management and data distribution.

A tracking filter, exploiting data from different
sensors, will be developed in order to improve
the accuracy.

Expected Results

The ATOM system, by developing an inno-

vative and non-intrusive surveillance system,

will enhance the security level in the terminal
areas of airports by:

- preventing any hostile action and so protect-
ing travellers and personnel from injury, loss,
damage or disruption due to the effects of
terrorism;

- ensuring enhanced security in air transport;

- developing a system which complements
other security systems already in use in
airports;

- the application of a wide range of concepts,
innovative solutions and technologies which
are able to improve security aspects in
airports;

- securing and further developing the compet-
itiveness attained by European industries in
the global market;

- guaranteeing security by preventing acts of
unlawful interference.
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SAFAR

Small Aircraft Future Avionics

ARchitecture

State of the Art - Background

Today, individual transport is mainly achieved
by automotive vehicles. Due to the antici-
pated saturation of road traffic and longer
transport distances in the extended European
Union, the increasing demand for individual
transport cannot be satisfied by road traf-
fic alone. Consequently, a proper balance of
individual transport by road, rail and air should
be found.

Small aircraft can be a useful mean of per-
sonal transportation, particularly for people
living in remote regions or requiring fast trans-
portation from A to B.

A significant growth potential for the Low
Capacity Air Transportation (LCAT) market is
expected, arising from highly efficient, highly
reliable LCAT aircraft which should achieve
point-to-point on-demand traffic at speeds
that are three or four times faster than road
speeds and approximately twice as fast as
using scheduled air transport traffic between
major airport hubs.

SAFAR's future avionics architecture will be
an avionics platform allowing the realisa-
tion of such highly efficient small aircraft with
improved handling qualities and safety. The
high aircraft efficiency will also lead to more
affordable aircraft in terms of life-cycle cost.

Objectives

Within SAFAR, an avionics architecture for
future small aircraft (safe, cost-efficient,
extendable and scalable) will be designed,
developed and validated. This will be the
basis for a future low capacity air transporta-
tion system on which further advanced func-
tionalities can be built.

The baseline of the SAFAR architecture will
be an advanced safety-critical, fault toler-
ant, fly-by-wire platform applicable to LCAT
aircraft. The platform will comprise comput-

ing resources, a human-machine interface, a
mainly satellite-based fault tolerant attitude/
navigation system and a safety-critical elec-
tric power supply with all-electric actuators. In
order to keep the handling characteristics of
the aircraft straightforward and to avoid any
pilot training, the fly-by-wire platform must
maintain the same handling characteristics
and flight protection features, even in cases
of platform failures. Significant functional deg-
radations in the handling characteristics, such
as degradation to ‘direct law’, are not accept-
able. This requires an all time/full perform-
ance/full authority fly-by-wire platform without
any mechanical backup.

The overall work on SAFAR is driven by the
long-term prospect of small aircraft in air
transportation: how they will be embedded in
future air traffic control and management, and
which technologies will be available to guar-
antee their efficient and safe operations.

Description of Work

A comprehensive analysis of missions for
small aircraft, requested functionality, avail-
ability of technologies, system concepts and
a clear characterisation of society-induced
aspects such as individual mobility, environ-
mental conditions, noise pollution, and high-
level safety requirements will directly lead to
systems and operation requirements for small
aircraft.

Based on these requirements, the work then
focuses on the avionics fundamentals for
small aircraft performing the task-concept
definition — design and prototyping, and vali-
dation and certification. First a comprehensive
blueprint of future avionics of small aircraft
will be drawn up. Logically, the design and
prototyping of a failure-redundant fly-by-wire
platform and the corresponding sensor pack-
age for navigation and communication will
follow. Appropriate control laws will be devel-
oped via test flights with a validation aircraft
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(V-plane) and incorporated in the flight control
system on the top of the fly-by-wire platform.
All components will be integrated in a test rig
and their functional behaviour tested. The rel-
evant hardware and software will be tested
on a 6-DOF simulator, then integrated in the
V-plane and tested on the ground. Finally in-
flight validation of the SAFAR avionics in terms
of handling quality, control characteristics and
automatic reconfiguration in case of failures
will be performed.

Expected Results

Beyond the current research objectives it is
the intention of SAFAR to provide a generic,
enhanced and proven avionics architecture
to the aeronautics community with a high

Acronym: SAFAR

degree of re-use of generic hardware and
software components. This will allow future
implementation of further advanced func-
tionalities to small aircraft, such as automatic
take-off and landing or automatic go-home
and auto-land functionalities in case of emer-
gency. Advanced ATC and even ATM wil
be supported by way of maximum onboard
automatism. Four-dimensional flight vectoring
as a result of the onboard ATM/FM shall be
executed automatically.

Due to safety levels ranging between 1/1
million up to 1/1 bilion and the low-cost
approach, the SAFAR avionics architecture
could be a first choice for the avionics of
future aerial robotic platforms.

Name of proposal: Small Aircraft Future Avionics ARchitecture
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ALFA-BIRD

Alternative Fuels and Biofuels for
Aircraft Development

State of the Art - Background

ALFA-BIRD aims to develop the use of alter-
native fuels in aeronautics. In a context where
the price of ail is increasing and with the
impact of fossil fuels on climate change, the
sustainable growth of the civil aviation is con-
ditioned by respecting the environment. In this
context, using biofuels and alternative fuels in
aeronautics is a great challenge, due to very
strict operational constraints (e.g. flying in very
cold conditions) and the long lifetime of cur-
rent civil aircraft (@lmost 50 years).

Objectives

The main objective of ALFA-BIRD is to
develop the use of alternative fuels in aero-
nautics with a long-term perspective, to help
improve each country’s energy independ-
ence, help lessening global-warming effects,
and to help soften the economic uncertainty

of crude oil peaking. ALFA-BIRD will inves-
tigate new approaches and new alternative
fuels to power aircraft with the possibility of
revisiting the fuel specifications and reconsid-
ering the whole aircraft system.

In operational terms, ALFA-BIRD addresses

the following objectives:

- To identify and evaluate possible alternative
fuels to petroleum kerosene, considering
the whole aircraft system;

- To assess the adequacy of a selection
of up to five alternative fuels with aircraft
requirements based on a series of tests and
experiments;

- To evaluate the environmental and eco-
nomical performance of selected alternative
fuels;

- To establish an industrial use of the ‘best’
alternative fuels.

—————————)

SP1

Overview of potential
Alternative fuels

SP2
Assessment of the
suitability of alternative
fuels for aicraft

Technical
analysis and
future
alternative fuels
strategy

SP4
Overall management and support
(including Advisory Group and IPR management)

Overview of the sub-projects
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Description of Work

The project is organised into three technical
sub-projects (SP):

SP1: Overview of potential alternative fuels.

To provide a complete analysis of the devel-
opment of new alternative fuels and biofuels
for the aircraft industry.

SP2: Suitability of alternative fuels to the air-
craft requirements.

To assess the suitability of three to five alterna-
tive fuels with respect to aircraft requirements.

SP3: Technical analysis and future alternative
fuels strategy.

To provide a strategy and implementation
plan for alternative fuels in the aircraft indus-
try based on the results of SP1 and SP2, as
well as an environmental and economical
assessment.

Acronym: ALFA-BIRD

Expected Results
The main innovative deliverables will be:
1. New alternative fuels for aircraft;

a) Short term: Blend of kerosene and biofuel
(treated plant oil)

b) Long term:

- New molecules: fatty acids produced by
fermentation processes will enlarge the
availability of candidates to be used as fuel
for aircraft.

- Definition of best formulations thanks to
the knowledge gained during the experi-
mental study of the characteristics and
properties of alternative fuels.

2. Redefine the requirements of jet fuels to
optimise the supply chain (including pro-
duction), the use and the operability of
alternative fuels.

3. Long-term strategy and implementation
plan for the use of alternative fuels for
aircraft (this is a key deliverable for the
project).

4. New methodology and corresponding
tools for eco-efficiency assessment taking
into account the whole life-cycle analysis.

Name of proposal: Alternative Fuels and Biofuels for Aircraft Development

Grant Agreement: 213266

Instrument: CP-FP

Total cost: 9700 000 €

EU contribution: 6 800 000 €

Call: FP7-AAT-2007-RTD-1
Starting date: 01.07.2008

Ending date: 31.05.2012

Duration: 48 months

Technical domain: Propulsion

Website: http://www.alfabird.eu-vri.eu

Coordinator: Dr. Snezana Jovanovic

European Virtual Institute for Integrated Risk Management
Haus der WirtschaftWilli-Bleicher-Strasse

DE 70174 Stuttgart



E-mail:
Tel:
Fax:

EC Officer:

Partners:

s.jovanovic@eu-vri.eu

+49 (0)711 1839748

+49 (0)711 6770606

Daniel Chiron

Airbus France SAS

Airbus UK Ltd

Avio S.p.A.

Centre National de la Recherche Scientifique
Technologica Group - European Technical Joint Venture cvba
Dassault Aviation SA

Deutches Zentrum flr Luft- und Raumfahrt e.V

Institute National de I'Environment Industriel et des Risques
Institute National des Sciences Appliquées de Toulouse
Institut Francais du Pétrole

Lesaffre International SARL

MTU Aero Engines GmbH

Office National d’Etudes et de Recherche Aérospatiales
Rolls Royce plc

Sasol Technology (Pty) Ltd

Shell Aviation Ltd

Snecma SA

University of Sheffield

Universitat Karlsruhe (Technische Hochschule)
Technische Universitat Graz

The Governing Council of the University of Toronto
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FAST20XX

Future High-Altitude High-Speed

Transport 20XX

State of the Art - Background

Worldwide activities are going on to develop
suborbital human transportation, allowing
a new private industry to emerge. The vast
majority of these activities is taking place in
the United States of America.

Most feasible and advanced, as well as suf-
ficiently funded, are the activities by Scaled
Composites in the USA with Virgin Galactic
as airline operator ordering five SS2 (Space-
ShipTwo) aircraft, and two WK2 (White Knight
2), as launching carrier aircraft. The hybrid
rocket-propelled SS2 concept relies on an all
carbon-based design. WK2 is in the process
of being commissioned, while the space ship
itself will have its first flights next year. SS2
takes six passengers to suborbital altitudes
and has two pilots.

In contrast to the air launch concept, XCOR’s
suborbital two-seated liquid-rocket propelled
space vehicle Lynx Mark | starts horizontally
from the ground. The version Mark | will climb
to altitudes of up to about 60 kilometres,
and is planned to have its first suborbital test
flights in 2010.

A third potential commercial suborbital flight
vehicle is the vertically starting and landing lig-
uid rocket-propelled New Shepherd concept
of Blue Origin, based on the previous DC-X
Delta Clipper. The anticipated number of pas-
sengers is three. The last test flights took
place in 2007.

The aim in all these cases is a short verti-
cal ride without large down-range capability.
Europe has not really started activities in the
field of suborbital transport. Technologically

ALPHA, hybrid propelled vehicle launched at high altitude for short-range flights (here: one of several launch options).



however, European engineers are in the posi-
tion to develop novel suborbital transportation
means as well.

In the USA the governmental authority FAA
has helped the emerging private industries by
providing licences to build a number of spa-
ceports across the American continent and
by alleviating the rules for selling suborbital
flights to humans. In this respect, Europe is
very behind. Corresponding activities will also
result in new safety and liability agreements,
and in the definition of enabling insurance
rules.

Objectives

The general objectives of the present project

are to:

- evaluate two novel concepts for high-alti-
tude high-speed transportation,

- identify the prerequisites for the commercial
operation of high-altitude, high-speed trans-
port, and

- identify critical technologies.

The scientific and technological objectives for

the envisaged concepts are:

- Hybrid propulsion;

- Flight experimentation;

- Innovative,  high-performance  cooling
techniques;

- Separation techniques;

- Flow control in supersonic/hypersonic
boundary layers;

Spaceliner, two-stage all
rocket propelled vehicle
launched vertically from

ground for ultra-fast long-

range flights.

- Guidance Navigation and Control (GNC)
techniques;
- Safety analysis.

Description of Work

The present project pursues technical trans-
port and operational development activities
using the air launch of a suborbital space
vehicle as a first step towards the develop-
ment of more challenging longer-distance,
point-to-point transportation. The guidelines
are suborbital low-energy and high-energy
transportation with the concepts ALPHA and
SpacelLiner.

The project enables to consider all major
technological aspects leading to representa-
tive tests as well as technical validation of
technologies, tools or know-how required
for the realisation of the major vehicle con-
cepts, as well as pro-actively preparing the
legal and operational basis for suborbital flight
operation:

a. preliminary system design, analysis and
performance evaluation for the vehicle con-
cepts ALPHA and SpacelLiner,

b. critical assessment/comparison with devel-
opments in ATLLAS and LAPCAT,

c. development/evaluation of hybrid propul-
sion technologies with consideration of
issues of noise and benign propellants,
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d. autonomous GNC with health monitoring
and adaptation to vehicle performance
degradation,

e. novel cooling techniques for wing leading
edges, stagnation points and any other
locations with very high heat loads,

f. computational and experimental simulation
methods for separation phenomena and
for the determination of dynamic loads in
critical stability regimes,

g. on-ground and national/European/inter-
national guidelines for suborbital flight
operations

h. aerodynamic/aero-thermodynamic  know-
how for mastering ascent and safe re-entry
of a suborbital flight,

i. novel laminar flow control techniques for
hypersonic flow striving for a strong reduc-
tion of viscous drag and surface heating
while improving aerodynamic efficiency,

j. guidelines for ensuring safety for passen-
gers, on-ground population in view of e.g.
human factors, ATM, airline operations,
and deficiencies of the aircraft itself, and
development of a safety toolbox.

Acronym: FAST20XX

The major challenge for all concepts involving
flights with passengers is the safety.

Expected Results

An increase of non-technical and technical/
scientific competence in Europe in the field of
suborbital commercial transportation, and the
satisfaction of society’s needs will result from
the project.

A network of potential future partners with
leading edge expertise for participation in
emerging programmes within and outside
Europe will also be a result. The project ena-
bles a better positioning in emerging markets,
through new research and technological
activities which would not be possible for a
single beneficiary without the EC support.
Concrete services and products, in particular
of start-up companies, are prepared, devel-
oped and established, rendering them ready
in time for new markets.

Young engineers and scientists are educated
simultaneously by participating in this attrac-
tive research and development work.

Name of proposal: Future High-Altitude High-Speed Transport 20XX

Grant Agreement: 233816

Instrument: CP-FP

Total cost: 7289429 €

EU contribution: 5122 148 €

Call: FP7-AAT-2008-RTD-1
Starting date: 01.12.2009

Ending date: 30.11.2012

Duration: 36 months

Technical domain: Breakthrough and Novel Concepts

Coordinator: Dr. Johan Steelant

ESA - European Space Agency

rue Mario Nikis
FR 75738 Paris



E-mail:
Tel:
Fax:

EC Officer:

Partners:

Johan.Steelant@esa.int

+31 (0)715 655 552

+31 (0)715 655 421

Mr. José M. Martin Hernandez

Orbspace Aron Lentsch

DEIMOS Space S.L.

CFS Engineering

CIRA - Centro ltaliano Ricerche Aerospaziali S.c.p.A.

DLR - Deutsches Zentrum fur Luft- und Raumfahrt e. V.
Swedish Defence Research Agency

Swedish Space Corporation

Al: Aerospace Innovation GmbH

Astos Solutions GmbH

Technische Universitat Berlin

ULB - Université Libre de Bruxelles

CENAERO - Centre de Recherche en Aéronautique ASBL
Astrium GmbH Space Transportation

ONERA - Office National d’Etudes et de Recherches Aerospatiales
VKI - Von Karman Institute

Faculty of Law, University of Leiden
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LAPCAT-II

Long-term Advanced Propulsion
Concepts and Technologies Il

State of the Art - Background

Lapcat Il is a logical follow-up to the previous
EC project Lapcat, which had as its objective:
to reduce the antipodal flight duration to less
than two to four hours. Among the studied
vehicles, of which there were several, only
two novel aircraft for Mach 5 and 8 flights are
retained in the present proposal.

Objectives

Beginning with the available Mach 5 vehicle
and its related pre-cooled turboramjet, the
assumed performance figures of different
components will now be assessed in more
detail. Once the performance figures are
available, the vehicle’s performance will be re-
assessed. The outcome will allow a detailed
development roadmap to be defined.

LAPCAT A2: Mach 5 Vehicle at Take-Off

Although the cruise flight of the Mach 8 vehi-
cle based on a scramjet seemed feasible, the
acceleration phase, which relied on an ejector
rocket, did not provide an acceptable per-
formance. A turbo-based engine will replace
the former ejector rocket to assure better per-
formance and fuel consumption during accel-
eration. In addition, the integrated design of
airframe and engine throughout the whole
trajectory is now the prime focus to guarantee
a successful outcome.

Description of Work

The important points to be addressed to

achieve these goals are:

- the proper development and validation
of engine-airframe integration tools and
methodology;

- high-speed air-breathing cycle analysis;

© REL



LAPCAT-MR1: Mach 8 Vehicle

- off- and on-design behaviour of engine and
airframe;

- dedicated experiments to evaluate the
design in various operation points.

The development of validated design and
analysis tools result in a realistic pre-design
of a fully integrated vehicle able to comply
with the mission goals. Then a roadmap
will be defined outlining the steps to future
developments.

For vehicles flying at high speeds and high
altitudes, limited expertise is available on the
environmental impact. The influence of NO,
and H,O into the ozone layer and the forma-
tion of contrails with its direct and indirect
effects will be investigated for both vehicles.

Expected Results

The Mach 5 and Mach 8 vehicles and related
propulsion units will be pursued in their con-
ceptual design enabling antipodal range,
which includes both the acceleration and
cruise part of the trajectory.

This will be unique within Europe and should
be considered as a first step towards long-
term studies classically performed in the USA,
Russia or Japan. The experiments conducted
in the frame of this project will complement
the database from the preceding project. This
project also plays an important role in combin-
ing the supersonic/hypersonic research com-
munity in Europe. At the end of the project, a
detailed technological development roadmap
necessary for successive exploration towards
vehicle construction and deployment will be
available.

© ESA
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Acronym:
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Grant Agreement:
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Ending date:
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Fax:
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Partners:

LAPCAT-II

Long-term Advanced Propulsion Concepts and Technologies Il
211485

CP-FP

10 400 000 €

7 400 000 €

FP7-AAT-2007-RTD-1

01.10.2008

30.09.2012

48 months

Breakthrough and Novel Concepts
http://www.esa.int/techresources/lapcat_lI
Dr. Johan Steelant

European Space Agency - European Space Research and Technology

Centre

Keplerlaan 1

NL 2200 AG Noordwijk

Johan.Steelant@esa.int

+31 (0)71 565 5552

+31 (0)71 565 5421

Mr. Rémy Dénos

EADS-Astrium

MBDA

Société Nationale d’étude et de Construction de Moteurs d’Aviation
ltalian Aerospace Research Center

Deutsches Zentrum fur Luft- und Raumfahrt e.V.

Office National d’Etudes et de Recherche Aérospatiales
Von Karman Institute for Fluid Dynamics

REL - Reaction Engine Ltd

GDL - Gas Dynamics Ltd

Centre of Excellence in Aeronautical Research
University of Southampton

University of Stuttgart

University of Brussels

University of Rome - La Sapienza

The Chancellor, Masters and Scholars of the University of Oxford
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PLASMAERO

Useful Plasma for Aerodynamic control

Vortices generated by surface plasmas

State of the Art - Background

Active and passive actuators are currently
studied, but some could be considered
extremely difficult to integrate into the aircraft
structure, either because they require com-
plex kinematics or large amounts of power.
There is also an inherent de-phasing, a time
difference between the execution command
and obtaining the desired effect with active
actuators. Plasma actuators require only a
limited amount of electrical energy. They have
no de-phasing and so can be used globally
over the aircraft structure or locally in real-time
reaction to local phenomena.

Through the combined work of experimental
studies and numerical work, the PLASMAERO
project will characterise the advantages and
limitations of plasma actuators (including
humid conditions) in flow control which is a
necessary step forward in their studies for
future aircraft designs.

Objectives

PLASMAERO seeks to demonstrate how
surface and spark discharge plasma actua-
tors can be used to control aircraft aerody-
namic flow. This will be achieved through an
enhanced understanding of their physical
characteristics and an in-depth study of how
they may be optimised to influence the air flow
properties. The project will run for three years
and will show the advantages and notably the
ease of implementation that these innovative
devices have.

Description of Work

The design of tomorrow’s aircraft will be ori-
ented by the need to have more environmen-
tally-friendly aircraft in line with the ACARE
2020 vision. Optimised aerodynamic perform-
ance can be one way to achieve this. To move
forward towards this objective, it is necessary
to study breakthrough and emerging tech-
nologies going beyond the limitations of the
aircraft’s fixed structure and to use efficient
actuators to optimise the flow over the airfoil.

The work planned in the PLASMAERO project
is structures as follows:

- Understanding, modelling and classifying,
through experimental and numerical stud-
ies, the most relevant physical character-
istics of surface and jet plasma actuators
capable of influencing airflow;

Performing comparative experimental tests
and numerical studies of different actuator
configurations to select the most promising
for further development;

Demonstrating, through wind tunnel experi-
ments, the ability of plasma devices to sig-
nificantly improve aircraft aerodynamics in
terms of lift, lift/drag and high lift noise in
representative airflow conditions (takeoff,
cruise and landing);

Demonstrating the ease of use and instal-
lation of these actuators in a reduced size
flight platform;

Providing exhaustive recommendations
on future work to be performed in order to
implement this technology in the next gen-
eration of aircraft programmes.

Expected Results

The project will benchmark and adapt under
a single European referential, the most prom-
ising innovative plasma actuators which are
currently being researched or newly patented.
It will demonstrate their ability to be used to
control airflow in the most challenging aero-
nautical configurations.
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The recommendations and roadmap for This technology base could also be used for

future work will permit European industrial
to envisage the further development of this
technology base to optimise the aerodynamic

performance of aircraft, leading to a reduction
in design and manufacturing costs through
the simplification of aerodynamic profiles as
well as noise and operating costs redutions
through improved lift/lift-drag efficiency.
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Name of proposal:
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Total cost:
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E-mail:
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EC Officer:
Partners:

PLASMAERO

Useful Plasma for Aerodynamic control
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Breakthrough and Novel Concepts
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+33 (0)562 252 583

Mr. Dietrich Knoerzer
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Centre National de la Recherche Scientifique
Ecole Polytechnique Fédérale de Lausanne
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Technische Universitat Darmstadt

The Szewalski Institute of Fluid-Flow Machinery Polish Academy
of Sciences

The University of Nottingham
University of Southampton

land-based transport such as high speed
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applications such as wind power generators.
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PPlane

Personal Plane: Assessment and
Validation of Pioneering Concepts
for Personal Air Transport Systems

State of the Art - Background

Today, personal ground transportation con-
sists of on-surface vehicles (cars) limited by
low speed, high fuel consumption, major
safety hazards and the need for costly main-
tenance of roads and infrastructure. These
factors limit the distance one can live con-
veniently from work, worsening the core-
periphery syndrome in which employment
centres become residential centres, and leav-
ing remote areas unexploited for employment
or residence.

Personal air transport systems are not a near-
term system. Considerable progress beyond
the current state-of-the-art will have to take
place before personal aircraft will be taking off
and landing in abundance from airfields only a
short distance away from their owner’s desti-
nation. This technological progress will have
to be accompanied by progress in aspects
such as regulation, licensing, infrastructure,

=

Data

PPlane Potential Concept

controlling, synergies with existing forms of
transportation (co-modality), etc. But it is clear
from the current state of transportation that
congestion is worsening and that the situation
will quickly becoming unbearable.

The PPlane project is a direct follow-up action
to the Out-of-the-Box study, which aimed
at identifying potential new concepts and
technologies for future air transport. PPlane
adopts the recommendation that is listed in
the report:

‘The proposed set of mechanisms will result
in a structured process approach towards
creative and innovative technology develop-
ment in Europe’.

Objectives

On the higher end of what could be consid-
ered as ‘personal air transport’, business
aviation is pretty wealthy but, due to its high
cost, it can only be used by a very limited

Services
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number of persons, often called ‘the Jet-set’.
At the other end of the spectrum, general avi-
ation is more dedicated to leisure/educational
training flights and travels.

PPlane aims at developing a system based
on aircraft in between these two extreme cat-
egories, some 4 to 6 or 8 passenger aircraft.
To this end, PPlane implements a systematic
approach to propose radical and novel ideas
for future Personal Air Transport System
(PATS), rather than taking incremental steps.

Starting with the definition of potential PATS
new concepts with various automation lev-
els and pilot competency requirements, the
project will sort these concepts using an
optimisation model and several selection
criteria. The main ones include security and
safety, automation and control, environmen-
tal and human factors. Horizontal areas such
as technologies, regulation and affordability
are considered in each of the above crite-
ria. The resulting concepts are analysed and
compared, resulting in recommendations for
implementation across Europe.

Moreover, the definition of the PATS concepts
will be built according to the Air Traffic Man-
agement (ATM) structure planned in SESAR
and will also bring some inputs to its WP-E
in the ‘full automation” and 4D to the max’
research themes.

Description of Work

The project adopts a similar methodology to
the one used in the Out-of-the-Box study and
is divided in four main phases.

The first one deals with the PPlane system
definition, leading to a rough definition of
numerous PPlane concepts.

Then a PPlane system selection is made,
which purpose is to retain only the most
promising ones.

The preferred PPlane systems detailed
description follows, deepening the level of
detail of the definition of the retained con-
cepts, regarding various technological and
societal aspects.

The last phase of the project is dedicated
to recommendations, making the synthesis

of the detailed concepts, in order to provide
insights into possible and viable future PATS.

The PPlane project starts with a work pack-
age dedicated to analysing the operational
concepts of such a system. Then, a set of
issues to design the various components of
the system in a proper way are analysed in
four work packages dealing with security and
safety of the system, automation and control,
human factors and environmental concerns.
Transverse fields of interest (affordability,
social acceptance, regulations and technol-
ogy) are investigated all along the work per-
formed in these work packages.

The project is concluded by a definition of
scenarios in order to verify the main assump-
tions that have been made.

Two other «conventional work packages» are
dedicated to the dissemination and manage-
ment tasks.

Expected Results

The expected result from the project is a com-
prehensive view on the possibility to develop
such a Personnel Air Transport System, its
viability, its structure (components) and its
organisation (as a part of the global air trans-
port system, integrated into the air traffic
management system).

This PATS will appear to be, or not be, work-
able through a multicriteria analysis where
four topics will be studied in depth.

The first one is affordability as the economic
aspect of a personal air transport system is
essential.

The second one is technological availability
as this is a major enabler for such a system.
Social acceptance is also an important topic
these days as any significant change in the
population’s way of life has to be agreed and
not imposed.

Last but not least, the regulation issues are
not to be underestimated. In aviation, regula-
tions have been built based on more than 100
years of experience, any necessary change
to accomodate a PATS in the ATS will have
to be fully documented and justified as the
introduction of a new system into the already



well-regulated air transport system should not Moreover, the dissemination phase of the
compromise the safety and the security of the project will allow to set plans for the future of
other airspace users. PATS.
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AEROCHINA2

Prospecting and Promoting
Scientific Co-operation between
Europe and China in the Field of
Multi-Physics Modelling, Simulation,
Experimentation and Design
Methods in Aeronautics

State of the Art - Background

Numerous modelling, design optimisation
and experimental tools and solvers have
been developed and used until recently, both
in Europe and in China, and have proven
to be of significant value in many industrial
applications when not explicitly treating the
coupling due to multidisciplinary effects.
So far, the correct use of such single disci-
pline codes is limited to a specific range of
applications. Despite recent efforts, there is
still a lack of initial information on available
methods, codes and experiments related to
loosely and strongly coupled multidisciplinary
problems in aeronautics in Europe and China,
involving two or more different fields (such
as fluid/structure, fluid/acoustics, fluid/heat
transfer, structure/acoustics, pollution flows,
composite materials, etc.) and emphasising
the importance of human aspects and flexible
integration on collaborative environments.

Objectives

The aim of AEROCHINA2 is to foster the
co-operation between a number of industry,
university and research organisations in the
aeronautics sector in Europe and China in
the field of multi-physics modelling, computer
simulation and code validation, experimental
testing and design methods for the solution
of multi-physics problems of interest to the
aeronautic sector. The multi-physics disci-
plines considered in AEROCHINA2 which are
of interest to European and Chinese partners

are aerodynamics, structures and materials,
fluid dynamics, aero acoustics, active flow
control and aero elasticity.

The general strategic objectives of the project
are the following:

1. To identify areas of mutual RTD interest,
and to clarify the skills, experiences and capa-
bilities of the Chinese partners in the relevant
technological areas of multi-physics analysis
and design;

2. To develop concepts of collaboration in
those areas between the European and Chi-
nese partners in order to ensure a win-win
situation;

3. To prepare specific RTD activities that are
mature enough for joint proposals in the EC’s
Seventh Framework Programme (FP7).

These AEROCHINA2 objectives correspond
to a more long-term preparation necessary
for a substantial and sustainable win-win co-
operation in forthcoming FP7 calls.

Description of Work

The specific project activities are focusing on:

1. Prospective studies on the existing meth-
ods for single and multi-physics simula-
tion, experimentation and design tools in
Europe and China.

2. The development of a common database
incorporating the knowledge of the relevant
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multi-physics  simulation/validation/design
technology in Europe and China.

3. Identification of possible co-operation in
RTD areas.

4. The organisation of a workshop (in China)
and two database workshops (one in
Europe and one in China) in order to
interchange and be prepared to share
knowledge on the field of multi-physics
simulation, validation and design.

5. The organisation of one short course (in
Europe) in the multi-physics fields.

6. The dissemination of the project outputs
among universities, research centres
and industries in the aeronautic sector in
Europe and China.

Expected Results

This project offers a wide range of scientific
and technological prospects for future co-
operation between European and Chinese
organisations. Access to state-of-the-art
information on RTD activities in China and
in Europe on multidisciplinary experimental,
mathematical and numerical methods opens
many opportunities for the development of
new methods aiming to solve complex muilti-
physics problems in aeronautics.

The technological benefits will derive from the
new possibility of advanced design of civil air-
craft vehicles, taking into consideration many
multidisciplinary effects currently not strongly
accounted for in practice. AEROCHINA2
Guidelines will define the strategic lines and
methodologies to be developed in the near
future for the solution of multidisciplinary
problems. These guidelines will provide the
basis for setting up new RTD projects.

The AEROCHINA2 data will find application
in markets different from the aeronautic sec-
tors that also need the computational multi-
physics transport technologies (i.e. rotation
machinery, civil construction, naval architec-
ture, automotive industry, etc.). Transfer of the
AEROCHINA2 disseminated multi-physics
technology to these sectors through ade-
quate training actions will help to create new
attractive co-operative RTD scenarios and
business opportunities.
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AEROPORTAL

Support for European aeronautical

SMEs

f AéroPortaI

State of the Art - Background

The European aerospace industry continues
to restructure, maintain and improve its global
competitiveness. While this affects the whole
supply chain, smaller suppliers are particularly
exposed, particularly SMEs. AeroPortal is
promoting the competitiveness of the SMEs.
A tool for achieving this goal and addressing
SMEs’ needs is networking, which allows aer-
onautical SMEs to become part of a technical
and research community, have access to first-
hand information, acquire visibility and thus
be involved in EU RTD projects. AeroPortal
is built on the expertise and acquired exper-
tise of two successful FP6 Support Actions,
respectively AeroSME-Support for European
Aeronautical SMEs and SCRATCH-Services
for SMEs in CollaboRative Aeronautical TeCh-
nical researcH.

Objectives

The prime objective of AeroPortal is to support
aeronautical SMEs in advancing their technol-
ogy base and their competitiveness through
participation in European RTD projects. This
is done by creating a single point of reference
for information, project opportunities, partner
search and by providing a wide-ranging direct
support in response to the aeronautical SMEs
expressed needs for accessing European
RTD funds. A pool of experts in European
research and technology funding in aeronau-
tics offers free-of-charge services to SMEs to
encourage, facilitate and increase their partic-

ipation in EU FP7 RTD projects in Aeronautics

and Air Transport. The support is offered to

SMEs both for the integration in Level 1 and 2

project proposals and for setting up their own

project proposals. AeroPortal will provide:

- Information on EU programmes and
initiatives;

- An Internet portal to exchange project ideas
and request technical skills;

- Electronic newsletters;

- Access to the AeroPortal online database;

- On-site visits by experts analysing SMEs’
technical acquisition needs and funding
opportunities;

- Free proposal servicing activities: guidance
and support in setting up project proposals,
proposal writing and partner search;

- Local workshops for SMEs;

- Training activites for SMEs and SME
multipliers.

Description of Work

The project is divided into five technical work
packages (WP).

WP1 is devoted to awareness-raising activi-
ties and networking with industries, SME
groups and multipliers. It includes the creation
of an Internet portal, an interactive database
containing the profiles of SMEs and project
ideas, a helpdesk for all inquiries on FP7
research for SMEs, electronic newsletters
and participation in national/local information
events.

WP2 deals with training and sharing of best
practices for SMEs and SME multipliers, pro-
viding guidance on RTD-funding mechanisms
and help SMEs to become good project lead-
ers or join proposals under preparation.

WP3 creates a list of product-oriented
expressed research needs from aeronautical
SMEs through visits to SMEs by AeroPortal
experts. This technical assessment leads to
free support for SMEs in WP4 and WP5. In



WP4 support is given to turn a SME idea into
a Level 1 project proposal, build the project
consortium with complementary partners and
structure the project work plan up to final sub-
mission. WP5 is focused on bringing together
larger industry partner requirements and
SMEs, and on providing information about
opportunities for SMEs in the Clean Sky Joint
Technology Initiative. The strategy is based
upon specific competences and acquired
expertise and a working methodology, fine-
tuned according to lessons learnt in previous
successful projects.

Expected Results

The major deliverables of the project are:

- Technology-acquisition opportunities and
RTD-awareness mechanisms offered to a
maximum number of SMEs, directly or indi-
rectly involved in the European aerospace
supply chain;

- Setting up and maintaining an Internet por-
tal for SMEs, including an interactive SME
database;

- Establishing the Multiplier Group open to all
aeronautical SME associations and groups
as a platform facilitating the communication
flow within the sector, in both directions,
between large companies and SMEs;

“Nettung s o sl hon on idea whose
BT honcome,, e

- Free services for SMEs and a public Help-
desk on SME-related subjects;

- On-site visits (companies’ profiles) for SMEs
to structure their corporate research plan
and technology needs (about 300);

- Organising and participating in 20 national/
regional information days;

- Organising two technology workshops to
support the integration of SMEs in large
industry-led Level 1 proposals and carrying
out matchmaking for Level 2 proposals prior
to FP7 calls;

- Information campaign and support for
Clean Sky JTI;

- Training for SMEs and SME multipliers (11
training sessions foreseen in CY, RO, HU,
Cz, Sl, PL, MT, SK, EE, LV, LT, BG);

- To facilitate collaborations between aero-
nautical SMEs from older EU Member
States and newer Member States (CZ, HU,
PL, RO);

- To service at least 40 collaborative RTD
proposals initiated by SMEs (Il and Il FP7
Aeronautics Call).
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CEARES

Central European Aeronautical

Research Initiative

State of the Art - Background

Although Europe is becoming more integrated
on political and economic levels, co-oper-
ation is still an issue in terms of aeronautics
research. There was progress during the Sixth
Framework Programme (FP6) and communi-
cation and co-operation between old and
new EU Member States are developing.

However the possibilities for this integration
are very limited. The reason behind this is that
Central and Eastern Europe is itself a frag-
mented area in terms of research co-opera-
tion and organisations in the region know very
little about each other’s research potential. In
Western Europe there is much more co-oper-
ation among research centres as it is not easy
for research establishments to achieve high
quality research results in most disciplines
of aeronautics research on their own, mainly
because of the need for significant investment
in terms of infrastructure and personnel.

The New Member States have the capac-
ity to perform significant research work for
European aeronautics, but this capacity is
highly underutilised, and the participation of
research establishments from this area in FP6
projects was low. The lack of regional events
targeted on this topic is obstructing this
co-operation.

Objectives

The concept of the CEARES project is to
establish a well-coordinated network among
the research organisations of the Central
European States for sharing expertise, the lat-

est research results and to develop contact
with the European aeronautics industry.

This project intends to establish a Central
European Research Initiative to foster regional
co-operation. The objective aims to bring
together research centres and universities
from the region and give them the possibility
to work together. The main tool is the estab-
lishment of a regional network, where key
aeronautics research centres and relevant
university departments are invited to become
‘members’.

The most experienced research establish-
ments of Central Europe were invited to join
CEARES. Members are from the following
Central European and Baltic states: Austria,
Bulgaria, Croatia, Czech Republic, Estonia,
Hungary, Latvia, Lithuania, Poland, Romania,
Serbia, Slovakia and Slovenia.

Description of Work

Work package 1: Management and coordina-
tion of CEARES. Within this work package,
Task 1.1 deals with the actual management of
the project: administrative management with
a special focus on reporting, and high-level
coordination of the project in terms of overall
project goals and deliverables. Task 1.2 is the
management of the Advisory Board and its
support to the consortium.

Work package 2: the workshop arrange-
ment. Three workshops will be held as three
separate tasks at the three locations of the
project partners. Mainly CEARES members
will be present but the workshops are not
exclusive, and Advisory Board members and
other research organisations are invited on an
individual basis.

Work package 3: responsible for the informa-
tion management of CEARES. Task 3.1 is
the creation of the website which will include
a section for CEARES members only. Task

n
Q
=
=
-

(6]
<

(o)}

=
E

=)
&)

()

n

<
®)

249




N
2
=
2
)

(]
<

(®)]

=
."3

=)
&)

N

0

2
&)

250

3.2 will collect all the relevant information
on CEARES members and disseminate it
through the members-only part of the web-
site. The CEARES Forum for new common
research topics and co-operation will also be
in this section. Task 3.3 disseminates informa-
tion outside of CEARES, mainly through three
newsletters to the European aeronautics
research community, which will be prepared
after each workshop, and also by presenta-
tions, mainly through ACARE, AirTN, EASN
and EREA.

Expected Results

Through the established CEARES Network,
members will be informed about the capa-
bilities, research activities and research needs
of other members. In addition, advice will be
provided by key EU aeronautics associations
and entities (e.g. ACARE, AirTN, EASN and
EREA) through the Advisory Board.

A first workshop will be held in Budapest,
which will include ‘Best practices in European
co-operation’ and Air Traffic Management

research. A second workshop, in Zilina, will
cover small aircraft, intermodality and coordi-
nated calls by several Member States. A third
workshop in Bucharest will include opportuni-
ties for the third FP7 aeronautics call.

In addition to networking and co-operation
among institutes and universities in the cen-
tral and eastern part of the European Union,
integration to already existing European
research networks will be fostered. Co-oper-
ation among research establishments can
also enhance cross-border education and the
training of young researchers.

By helping universities and institutes, CEARES
indirectly helps local SMEs which often have
contact with these institutions. In turn, these
SMEs can also participate, as either partners
or subcontractors.

Involvement of regional research organisa-
tions in European consortia will help the social
cohesion of the European Union and the inte-
gration of the newer Member States.
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CREATE

CREating innovative Air transport
Technologies for Europe

State of the Art - Background

The CREATE project originates from the
expressed need for air transport to look for
potential developments that could initiate step
changes and breakthrough technologies. In
order to reach the ACARE Goals set for 2020,
revolutionary concepts are necessary to meet
these ambitious targets.

Based on this analysis, the Out of the Box
project, the predecessor of the CREATE
project, was designed to collect creative and
novel ideas that could lead to step changes
and then evaluate these ideas and assess
their feasibility.

Building on this approach, CREATE aims to
stimulate the development and capture of
knowledge and technologies which will ena-
ble step changes to be made for sustainable
air transport in the second half of this century.

Based on the lessons learned from the Out
of the Box project, it was suggested to go
beyond the idea-generating workshops and
assess the results by adding other elements

to the process to foster innovation in the
European air transport sector, namely a wiki-
type website, a technology watch device, a
process of merging ideas and an incubator
mechanism.

The CREATE project is designed to identify
and test these mechanisms at the different
stages of the innovation process and pro-
vide recommendations on the best approach
to maximise innovation for the future of air
transport.

Objectives

The CREATE project aims at setting up a
process to identify and enable creative solu-
tions in air transport for 2040 and beyond.

The project develops and implements (as

proofs of concept) six types of activities which

will build the overall process:

- the technology watch to centralise relevant
developments and technologies;

- the idea-generating workshop to create
novel ideas;

- merging ideas;

Project set up




- assessing ideas;

- the Internet-based aeronautical wiki to col-
lect contributions from stakeholders;

- incubating novel ideas.

These activities aim at supporting and
strengthening the European air transport sys-
tem’s positioning as a customer-orientated,
sustainable and world-leading sector. The
ACARE stakeholders, as well as socio-eco-
nomic experts, will be involved in a number of
workshops to ensure that the process is fully
aligned with the needs of the sector.

The proposed set of mechanisms will result
in a structured approach towards creative
and innovative technology development in
Europe.

Description of Work

CREATE follows logical steps and has been
organised into the following work packages

(WP):

WP1 develops the concept of a technology
watch mechanism at the European level for
the benefits of the air transport stakeholders.

WP2 develops a script for future workshops
to assemble creative ideas, based on the
experience of similar workshops. A work-
shop will be organised during the first year of
CREATE.

WP3 addresses a methodology for merging
different ideas coming from various sources
into a structured approach on which the
assessment can be based. A workshop will be
organised with the air transport stakeholders.

WP4 deals with setting up an Innopedia, a
wiki-type website for creative air transport
ideas.

WP5 develops a cost-effective assessment
procedure. Several options for managing
this activity will be evaluated and a work-
shop will be organised with the air transport
stakeholders.

WP6 first deals with an inventory of exist-
ing incubation mechanisms. The results of
the ACARE institutional observation platform
are used. Opportunities for creating continu-
ity and collaboration in long-term research
are developed and disseminated during a
workshop.

Apart from the project management activities,
WP?7 is used to disseminate the results of the
project.

Expected Results

The final deliverable is a report presenting the
recommendations for the implementation of
all the mechanisms which are assessed in the
project.

All of the separate elements of the CREATE
process are vital to this objective and to its
delivery. Each has its own impact upon the
whole as well as individual value.

Each work package generates detailed
reports to collect the ‘lessons learnt’ from the
different workshops, which are organised with
the air transport stakeholders throughout the
project. A wiki will be operational for the air
transport community.

The CREATE mechanism attempts to design
a complete innovative system operating on a
full transport-sector scale. It is designed to
enable a European approach to foster new
ideas for the future of air transport and the
step changes necessary for air transport in
the future.

CREATE will thus provide a vehicle on which
the future strategies for aviation may be taken
forward, delivering a practical, tested, trans-
parent and effective process that can be
applied to many cycles.
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EUROTURBO 8

Support to Eighth European
Conference on Turbomachinery
Fluid dynamics and
thermodynamics, Graz, March 2009

State of the Art - Background

Following the previous seven successful Euro-
pean Turbomachinery Conferences (ETCs) in
Erlangen (DE), 1995, Antwerp (BE) in 1997,
London (UK) in 1999, Florence (IT) in 2001,
Prague (CZ) in 2003, Lille (FR) in 2005 and
Athens (EL) in 2007, the ETC Committee has
decided to hold the 2009 Conference in Graz
(AT). The ETC-8 Conference is of primary
interest to researchers, design engineers,
users of turbomachinery components, as well
as to students and PhD candidates, allowing
them to present and discuss their most recent
scientific results.

EUROTURBO 8 is intended to be a primary
driver for technology transfer across Europe
in this field through the presentation of the
latest developments and best practices. It is
also intended to enhance knowledge transfer
among senior scientists working at the edge
of turbomachinery technology, in the attempt
to further enhance the actual designs and
concepts, and all users who intend to benefit
from its progress.

This conference is also seen as an integrat-
ing element between Western and Eastern
European countries, and as an additional
means to foster collaboration in turbomachin-
ery research at a European level. In addition,
it is an ideal forum to relate and disseminate
the results of research projects funded by the
European Commission and therefore benefits
from the support by the Commission.

Objectives

This action supports the organisation of the
Eighth European Conference on Turboma-
chinery — Fluid dynamics and thermodynam-
ics, Graz, 23-27 March 2009. The EC support

allows to propose reduced fees for students
from all over Europe, for all participants from
the newly integrated countries and those to
be integrated in the future in the European
Union. This makes this conference a prime
event for European integration in the field of
turbomachinery.

Compared to the previous successful confer-
ences, EUROTURBO 8 intends to improve its
impact further by the following measures:

1. Dissemination of the newest turbomachin-
ery knowledge;

2. First actions for the harmonisation of dis-
seminating scientific knowledge in the
field of aeronautics in co-operation with
other European associations (ERCOFTAC,
ECCOMAS, CEAS, EUCAS  and
EUROMECH);

3. Admittance of a Russian turbomachin-
ery expert as a member of the European
Turbomachinery Committee in order to
increase the visibility in Russia and enhance
co-operation;

4. Additional dissemination of the ‘Call for
Papers’ using the National Contact Points
from the EU to increase the conference’s
visibility which resulted in attracting addi-
tional abstracts.

5. Special efforts to secure the dissemination
in countries which do not have a represent-
ative in the organising committee.

Description of Work

In order to organise a successful conference
and achieve all the goals mentioned above,
the following preparatory work was done:
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© Graz University of Technology

Bth EUROPEAN CONFERENCE ON
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Title page of the Call for Papers published in January 2008

- publication of conference call and final con-

ference programme;

advertising the conference;

seeking conference support from industries

and associations;

- maintaining the conference website;

collecting abstracts and performing an eval-

uation process;

collecting draft and final papers;

- organising the paper review process;

- making contact with authors and review

organisers;

organising the conference venue;

- launching a conference website (www.etc8.
tugraz.at);

- employing a conference secretary;

- organising the welcome reception and gala
dinner;

- layout and printing of the conference
proceedings;

- printing of conference CDs;

- organising facility tours;

- regular board meetings;

- online publication of papers for free
download.

Expected Results

The conference organisation, as well as the
handling of the submitted abstracts and
papers, worked very well, so that all goals and
deadlines were achieved.

- 281 abstracts were submitted to the con-
ference; 256 were accepted which corre-
sponds to 94%;

- 156 papers were submitted for review;

- 48 review organisers under the guidance of
the review organiser (partner 3) arranged for
468 reviews;

- 126 papers were finally accepted for the
conference which corresponds to an
acceptance rate of 81%. This high number
of papers also means an increase of 12%
compared to the last ETC conference in
Athens, Greece;

- 13 papers, 8% of the submitted papers,
were suggested for journal publication.

The papers were published in the conference
proceedings (ISBN 978-3-85125-036-7) as
well as on a CD-Rom, a copy of which was
given to each attendee of the conference.
Over the next months the papers will be pub-
lished on the ETC website for free download
to increase the dissemination of the scientific
results.

The conference took place at the auditorium
of the University of Graz. Four lectures were
given by representatives from industry, one
at the beginning of each day. The conference
was divided into two or three parallel sessions
in order to accommodate the total number of
selected papers.

Four exhibitors presented their products dur-
ing the conference meeting hours.
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ICOA.10.09

International Conference on
Airports, October 2009, Paris

State of the Art - Background

The Académie de I'Air et de I'Espace (Air and
Space Academy — AAE) organises a two-day
conference on the theme ‘Airports and their
challenges’ in the grand auditorium of the
French Aviation Authority DGAC on 7-8 Octo-
ber 2009.

AAE organised a successful conference on
the theme ‘Airports of the future’ in Novem-
ber 1995 in Paris. It is now necessary to take
another look at this question so as to take
account of changes, decisions and actions
that have taken place in the mean time. The
major challenges currently facing European
aviation, particularly airports, make it crucial
to assemble the players involved so as to dis-
cuss the future.

Why hold this conference?

Europe needs to develop new transport net-
works and infrastructure in order to support
its industry and promote economic growth.
Air transport has increased faster than any
other mode of transport in the past 20 years
and is expected to double in the next dec-
ade, but the problem of air traffic saturation
is looming.

Objectives

Airports are an essential element in the
function of air transport, the latter being by
nature a service activity. Despite the crucial,
irreplaceable role airports play within the air
transport system, their evolution and future
prospects are sources of tension and even
conflict between the different economic and
political players involved.

Reflection is thus needed on how to guaran-
tee sufficient airport capacity in the enlarged
European Union whilst respecting the different
constraints of safety, security, environment,
customer satisfaction, intermodality, etc.

This conference will aim to achieve a broad,
dynamic vision of the evolution of airports
in Europe, the different challenges and con-
straints facing them, and their future pros-
pects within a 15-20 year timeframe. The
conference will bring together policy-makers
and operators from the European air trans-
port system in order to pool information on
the current state of affairs, share new innova-
tive ideas and encourage discussions about
the future. AAE will aim to take account of any
current research projects impacting on issues
under discussion in the conference. Results
will be diffused as widely as possible to inter-
ested parties in Europe and elsewhere.

Description of Work

AAE has a wide experience in organising
conferences and will bring this experience
to bear in attracting top-level speakers, and
communicating efficiently so as to achieve
an international profile, a high level of par-
ticipation and optimal impact. The central
location in the DGAC Paris will ensure high
quality facilities: audiovisual means, translat-
ing resources, comfort and capacity, and the
reception at the Automobile Club will provide
a further opportunity for participants to mingle
and share experiences and ideas to take back
to their respective countries.

Expected Results

By engaging policy-makers and operators
from the European air transport system in high
quality exchanges, the conference will serve
to take stock of the current situation and the
issues facing airports, pool ideas as to how
to tackle the various challenges and promote
innovative ideas for the future. In doing so it
will contribute to harmonising and optimising
the air transport system on a European level.



The conference sessions are the following: After the conference, its impact will be max-
imised with the publication of proceedings
and a recommendations booklet, as well as a
follow-up on the AAE website.

Session 1: Airports: meetings customers’
needs;

Session 2: Airport services;

Session 3: Specific demands of sustainable
development;

Session 4: Evolution and innovation.
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AERO-UKRAINE

Stimulating Ukraine-EU Aeronautics
Research Co-operation

State of the Art - Background

Ukraine has a proud heritage in aeronautics
dating from the Soviet era. It is one of the few
countries to have research, engineering and
production capabilities across a wide range
of aeronautical technologies. Despite this, the
participation of Ukrainian aeronautical actors
in the EC’s research framework programmes
is very low (approximately six contracts won
under the Sixth Framework Programme -
Aerospace involved Ukrainian organisations).

Objectives

The overall objective is to facilitate research

co-operation between aeronautics actors in

the EU and Ukraine. The project will achieve
its overall objective via three groups of
activities:

- assessing and publicising the aeronautics
collaboration potential between the EU and
Ukraine;

- organising combined awareness-raising,
training and networking events about Sev-
enth Framework Programme (FP7) aeronau-
tical collaborative research opportunities;

- supporting Ukrainian aeronautical actors to
join consortia preparing FP7 aeronautics
research proposals.

Description of Work

WP1: Assessing and publicising the aeronau-
tics collaboration potential between the EU
and Ukraine:

- for the Ukrainian aeronautics actors, a
short 10-15 page brochure will be prepared
describing the opportunities and providing
practical advice on how to get involved in
FP7 collaborative research projects;

- for the EU aeronautics organisations, a one
to two-page profile will be compiled for the
50 strongest Ukrainian actors;

- a White Paper on aeronautics R&D in
Ukraine will be produced for EU aeronauti-
cal organisations.

WP2: Raising awareness and understanding
of EU aeronautics collaborative research

1. Three FP7 aeronautics events will be
organised in Ukraine, combining three
activities:

- awareness-raising about FP7 aeronautics
research opportunities;

- training on how to participate in FP7 col-
laborative research projects;

- networking with EU aeronautics research
organisations.

2. A few Ukrainian aeronautical experts will
present AERO-UKRAINE and their aero-
nautics research at three aeronautics
events in the EU.

WP3: Supporting participation in FP7 aero-
nautics research

1. Help to establish a FP7 Aeronautics NCP
for Ukraine.

2. Support some Ukrainian aeronautics actors
to join consortia preparing FP7 research
proposals through promotional informa-
tion and introductions to EU aeronautical
experts during FP7/aeronautical events in
Ukraine and the EU.

Expected Results

The results of this project will be:

- a White Paper on aeronautics R&D in the
Ukraine that describes the main Ukrain-
ian aeronautics actors, includes PEST and
SWOT analyses of the aeronautics sector,
and makes recommendations for future
research co-operation. The brochure will be
available in English, Russian and Ukrainian
via the AERO-UKRAINE web-portal.



- a website will be developed where informa-

tion on about 50+ aeronautical actors in Ukraine;

Ukraine will be available;
- organisation of two awareness-raising/train-

- help to establish a FP7 aeronautics NCP in

- support for six or more Ukrainian aeronau-
tical actors to join consortia preparing FP7

ing/networking FP7 aeronautics events in research proposals;
Ukraine; - organisation of a final dissemination confer-
- participation in three aeronautics network- ence in Kiev.

ing events in the EU;
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AEROAFRICA-EU

Promoting European-South
African Research Co-operation in
Aeronautics and Air Transport

x )
AEROAFRICA-EU
——

State of the Art - Background

South Africa’s (SA) relationship with the Euro-
pean Union (EU) is a strategic partnership
in science and technology, marked by long-
standing political, economic and development
co-operation ties. Collaborative initiatives
in the past have brought about not just the
enhancement of the international knowledge
base, but real improvement in the quality of
lives of both Europeans and South Africans.

Both the EU and SA have recognised the
importance of the aeronautics sector as a
driver of innovation and competitiveness
across the industrial base, and the EU is
SA's largest research and development (R&D)
partner in the aeronautics and air transport
domains.

There are common aims and objectives
between both entities and the SA industry is
becoming increasingly more integrated with
the European aeronautics community.

AeroAfrica-EU aims to promote European
and South African research co-operation in
aeronautics and air transport. A platform will
be created to enhance co-operation between
these two entities and the potential for the
participation of other African countries will also
be explored. The project is supported by the
EU’s Seventh Framework Programme (FP7)
under the Work Programme AAT.2008.7.6
‘Stimulating research with international co-
operation partner countries’.

Objectives

The overall objectives for AeroAfrica-EU are:

- to explore the potential for enhancing co-
operation through an analysis (mapping) of
aeronautics and air transport R&D co-oper-
ation between the EU and SA, as well as
other African countries;

to develop and enhance networks and part-
nerships between the EU, SA and other
African researchers and organisations in
identified technical themes ideally suited
for mutually beneficial aeronautics and air
transport R&D co-operation;

to promote SA and African participation in
the aeronautics and air transport activities of
FP7 through focused information and advi-
sOry services;

to establish an aeronautics and air transport
R&D policy dialogue between the EU and
SA, as well as other African partners, so as
to also support economic and development
co-operation.

Description of Work

WP 1: Mapping the aeronautics and air trans-

port landscape: interactions will be collated

and analysed in the following categories:

- R&D competences in Africa governmental,
research and private sectors;

- collaborations such as FP projects, bilateral
initiatives, etc.;

- the ‘enabling environment’ (co-operation,
legislative frameworks, etc.);

- specific SA/African R&D strengths;

- political, economic or development co-
operation imperatives;

- Funding mechanisms.



Workshops will be held to discuss the map-
ping and identify further areas for co-opera-
tion. The project website will also facilitate
communication and dissemination to a broad
audience.

WP 2: Developing and enhancing networks
and partnerships: SA researchers and insti-
tutions will be actively promoted to their EU
counterparts through thematic workshops,
awareness sessions, and international aero-
nautics and air transport conferences.

WP 3: Consolidating and mobilising towards
supporting FP7: by encouraging African aero-
nautics researchers to participate in FP7,
achieved through a portal on the project
website.

WP 4: Identifying and demonstrating mutual
interest and benefit in R&D co-operation: by
creating a policy framework to allow stake-
holders in the aeronautics and air transport
research environment to discuss issues of
relevance, identify areas of co-operation
and define mechanisms to foster greater
collaboration.

AnroAfrica-EL aim

ote Europoan and South African research co-opa

Expected Results

The results of this project will be:
enhanced networking and partnering in the
aeronautics R&D community, specifically
facilitating external communication and
raising awareness. Workshops hosted in
Europe and in Africa will be utilised to show-
case this project and European/African
research projects;
improved collaboration between EU and SA/
African countries. The intention is to prepare
a policy paper on the links between aero-
nautics and air transport R&D co-operation
with political, economic and development
co-operation between Africa and Europe.
increased participation in FP7 by SA and
African aeronautics researchers. The project
will provide assistance and information on
the functioning of FP7, and offer access to
knowledge and expertise to aid successful
participation in FP7;
- leveraged co-operative relationships
through the joint identification of needs and
priorities.

ulics and air fre
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AIrTN-FP7

Air Transport Net (AirTN) as one of
the key enablers for the prosperous
development of Aeronautics in

Europe

Air Transport Net

State of the Art - Background

The AIrTN ERA-Net was established under
FP6 as a network of Member and Associated
States whose agencies manage public funded
national research activities and programmes
in Aeronautics and Air Transport. The various
Work Packages (WPs) have delivered many
of the objectives of the project set out at the
start. Its success to date has prompted the
network to apply for an additional period of
support under the FP7 programme to con-
tinue its development and allow for further
member state involvement and co-operation.

For Aeronautics and Air Transport, the ERA-
Net AIrTN has resulted in an excellent net-
work of member states and their agencies.
Significant progress has been made towards
achieving the main objectives, which are to
step up the co-operation and coordination
of research activities at national level and to
expand the European dimension.

As well as the defined goals, AirTN was able to
fully integrate the new member states (NMS).
NMS benefited from information exchanges
on the system of national programmes,
their financing and their organisation. Using
examples from the States where the system
is well developed enabled the governments
and governmental organisations in the NMS
to improve their methods and organisation

of aeronautical research. As a result of this,
ERA-Net AirTN was one of the most effective
tools to support non-discriminatory research
in the NMS on a partner basis. Given this
positive experience, co-operation within the
AirTN FP7 will be further enhanced.

Objectives

The AIrTN ERA-Net was established under
FP6 as a network of Member States whose
ministries and agencies manage publicly
funded national research activities and pro-
grammes in Aeronautics and Air Transport.

Now in its third year, AirTN is set to run until
the end of 2008. AirTN in FP6 has completed
the first steps of the ERA-NET instrument
through the systematic exchange of informa-
tion mutual learning between Member States
and the identification of possible areas for
co-operation. The results from these WPs
are prerequisites for the implementation of
joint activities to enhance co-operation and
coordination of national and regional research
programmes. The success of the initial steps
has prompted the network to apply for an
additional period of support under the FP7
programme to continue its development and
allow for further member state involvement
and support in order to reach its ultimate
objectives.

AIrTN in FP7 will strengthen this coordina-
tion and strive for long lasting co-operation.
It will bring added value to the foundation of
the European Research Area and the devel-
opment of a European Research Policy,
especially in relation to aeronautics and air
transport. The focus will be on the Implemen-
tation of Joint Activities step 3 of the ERANET
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instrument and step 4, the funding of transna-
tional research.

The governing objective of all AirTN activities
is to continue strengthening the European
Research Area within the framework of the
ACARE Strategic Research Agenda.

In particular, the following objectives shall be

pursued in this project:

- Increased efficiency, synergy, and avoiding
the duplication of research performed on
European, national and regional levels;

- Increased complementary research activi-
ties within Europe;

- Unlocking the untapped potential of skills
and resources in Europe, especially in
the new and smaller member states and
regions;

- Facilitating the development of a joint
strategy for research infrastructures and
facilities;

- |dentifying successful approaches to ensur-
ing a skilled workforce.

Description of Work
The work plan is as follows.

WP1:

- Point of contact for the Commission and
fulfiment of contract obligations;

- Management of the consortium;

- Coordination of activities and fulfilment of
objectives;

- Analysis of common strategic issues;

- Consideration of specific target groups’
interests  with respect to joint activities
and briefing of specific target groups with
respect to AirTN activities and objectives;

- Maintenance of the Vvirtual laboratory
to be used as an electronic means of
communication.

WP2:

- Information  collecton ~ on  research
programmes;

- Research topics for joint activities;

- Establishment of a catalogue of aeronautical
research infrastructures in various EU coun-
tries and analysis of corresponding invest-
ment policies, priorities and mechanisms.

WPS:

- Development of documentation and proc-
esses for implementing joint activities;

- Providing best practise information to mem-
ber/associated states aiming to set up joint
activities/joint research programmes;

- Supporting both modalities of joint activi-
ties: Project-by-project basis and structured
approach.

WP4:

- Preparing the ERA-Net for Transnational
programmes by developing schemes and
procedures, and also providing plans and
facilities for the network with the possibility
of becoming sustainable, post-EC funding;

- These aims will be further supported by
multinational pilot actions, joint activities
and joint calls on some widely used com-
ponents and instruments of national and
international programmes.

WP5:

- Maintenance of the public website;

- Organisation of thematic fora;

- Organisation of a dissemination conference.

Expected Results

Aeronautics is important to Europe, socially,
economically and strategically. AirTN-FP7’s
role will be to continue strengthening the
foundation of European Research in Aeronau-
tics and Air transport.

This will be achieved through further co-oper-
ation and coordination of national and regional
research programmes, and the development
of policies in support of strategic planning.

Ambitions for Europe, set at the highest politi-
cal level, envisage the development of the
European economy towards becoming the
most innovative in the world. Aeronautical
capability plays a pivotal role in this. Whilst
paying attention to issues such as envi-
ronment, increased Air Transport System
capacity, security and safety, AirTN-FP7 will
enhance and centralise the European aero-
nautics focus by increasing the alignment of
national programmes, leading to more inno-
vation and hence greater probability of finding
solutions to policy-driven challenges.
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COOPAIR-LA

Guidelines for Cooperation of Latin
American Countries in European
Aeronautics and Air Transport

Research

State of the Art - Background

There are important gaps in aeronautics
research cooperation and communication
between Latin America and the European
Union. Some International Cooperation
projects in fields such as Health, Food and
IST have been successfully tackled. However,
research in aeronautics is not taking advan-
tage of all the benefits that this collaboration
with Latin American could bring.

CoopAIR-LA aims to stimulate and promote
cooperation in the field of aeronautics through
collaborative research and development
initiatives under the European Framework
Programme. Rather than just establishing a
development programme for Latin American
countries in aeronautics, CoopAIR-LA aims
to identify the existing potential for participa-
tion in Framework Programmes as partners
on a medium-term basis. The project seeks
to know and integrate the current scien-
tific research, technological innovation and
execution activities within the aeronautic
research field, building a multinational and
multi-stakeholder community involving rel-
evant R&D European and Latin American
actors (researchers, policy makers, users).

Objectives

CoopAIR-LA is ambitious and innovative as
an action supporting and fostering the coop-
eration between the European Union (EU)
and Latin American countries (LA). It aims to
deepen strategic RTD cooperation. Building
on what already exists in multinational and
multi-stakeholders communities, by identi-
fying common interests and opportunities
for cooperative RTD, it will target relevant
participants (researchers, companies, policy

makers, users) on RTD in Europe and Latin
America.

The project will:

1. Build the observation, analysis and fore-
casting capacity required to identify key
R&D issues on which to focus EU-LA
cooperation, as well as key actors that will
be involved in EU-LA collaboration in the
field.

2. Analyze the barriers and troubles found by
the potential LA partners when trying to
participate in EU R&D programmes, as well
as the difficulties encountered while taking
part in any project.

3. Consider the findings on what the main
obstacles are, and establish effective
mechanisms to enhance the participation
of the LA partners.

4. Ensure that information on European R&D
is promoted to a large number of research,
policy and practice actors in LA, therefore
also facilitating dialogue among them.

5. Organize several conferences and work-
shops in LA and Europe, and a final Con-
ference in the EU to identify networking
opportunities.

Description of Work

The project is divided into the following Work
Packages (WPs):

WP2 is dedicated to identifying actors and
analysing the aeronautics field in Latin Amer-
ica, more specifically in Brazil, Chile, Argentina
and Mexico. To achieve this, a mapping will be
performed to identify the actors involved as
well as the existing research programmes and
projects in the field of aeronautics research.



WP3 aims to find and analyse the main bar-
riers/difficulties leading to the observed low
participation in research projects. One of the
main outcomes of this WP is the elaboration
of a guide of recommendations to overcome
these issues and facilitate participation in the
Framework Programme.

WP4 has the objective of identifying synergies
between the LA countries R&D capabilities
and the needs of the European aeronautics
research programme.

The aim of WP5 is to support and stimulate
the participation of LA Countries in Frame-
work Programme 7 (FP7). For this purpose,
three workshops will be held in LA. The rec-
ommendations and guidelines prepared in
WP3 will be used for the promotion of the
European research programmes in LA and for
ideas for further collaboration, with a view to
collaborate further with the European stake-
holders, and to strengthen capabilities for fur-
ther projects.

WP86 is devoted to the dissemination of the
CoopAIR-LA results that will be performed via
the design of a multilingual project flyer and
posters, and via CoopAIR-LA's communica-
tion platform.

Expected Results

Enhanced participation of Latin American
countries in European aeronautic research,
through the promotion of a ‘European-LA
knowledge scenario’;

The promotion of an active cooperation
between European and Latin American coun-
tries, through the identification and assess-
ment of mutual interest priorities of future
work programmes across the Specific Pro-
grammes of FP7, and between LA countries’
preferred cooperation areas and Europe;
Increased Vvisibility and interaction/coordi-
nation between the initiatives and activi-
ties related to aeronautics which are being
carried out at a European and international
level, and R&D in aeronautics;

Contributing to building an air transport sys-
tem that responds to society’s needs, lead-
ing in global markets for aircraft, engines
and equipment, through the establishment
of a network of actors involved which will
contribute to potential collaborations;
Acting as a major mediator and catalyst
in Europe’s efforts for the reinforcement of
its strategic LA partnership in aeronautics
research with Brazil, Argentina and Chile,
therefore enhancing European competitive-
ness, acquiring the best competences while
facing global competition.

Ivities
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E-CAERO

European Collaborative
Dissemination of Aeronautical
Research and Applications

State of the Art - Background

In the green paper ‘The European Research
Area: New perspectives’, the European Com-
mission recognizes that a fragmentation of
the ERA still exists, preventing Europe from
fulfilling its research and innovation poten-
tial. In particular, effective knowledge-sharing
should be achieved at European level.

In the field of aeronautics and air transport,
there are many initiatives at European level
undertaking the dissemination of scientific
knowledge in the different relevant disciplines.
Different associations are active with different
formats of events such as large conferences,
moderate size thematic conferences, sympo-
sia, workshops, short courses, etc. In addi-
tion to presentations in events, the knowledge
is further disseminated under the form of jour-
nal publications, proceedings, etc. More and
more publications are now electronic which
gives them a large potential for easy distribu-
tion and allows the use of electronic search
facilities.

For this reason, six organisations active in
this field (ECCOMAS, the coordinator, CEAS,
ERCOFTAC, EUCASS, EUROMECH and
EUROTURBO) have decided to unify forces in
order to increase their effectiveness. The main
objective is harmonizing their activities in the
field of aeronautical research.

Objectives

The main objectives of E-CAERO are to:

- reinforce the network of participating organ-
isations by promoting inter-organisational
co-operation;

- identify and promote best practices;

- significantly improve the industrial end-users
participation in the actions programmed by
the member organisations;

- start a new collaborative work culture
between the associations.

This intangible benefit is a real necessity in this
sector and will result in a much more efficient
dissemination of the European research in
this field. Eventually, this may lead to the crea-
tion of a legal entity that merges the partners’
aeronautical interests.

Description of Work

The objectives will be achieved by activities

carried out within the five interactive technical

Work Packages (WPs). These work packages

are the following:

- WP1. Overall Management, technical coor-
dination and specifications;

- WP2: |dentification of overlaps and comple-
mentaries, both thematic and organisational;

- WP3: New collaborative dissemination
tools;

- WP4: New single and clustered events as
harmonized dissemination demonstrators:
Short Courses, Thematic Conferences,
Workshops, etc.;

- WP5: Evaluation of harmonized collabora-
tive dissemination and recommendations
and guidelines.

E-CAero proposes a number of joint activi-
ties which together represent a system-
atic endeavour to improve the coordination
among the participating organisations and
promote deeper co-operation.

An initial step is carrying out a systematic sur-
vey in order to construct a detailed picture of
the different structures, methodologies, priori-
ties and resources of the participating organi-
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sations. The information provided by this
survey will have a direct effect on the quality
of the events organised.

The E-CAERO activities also aim to estab-
lish sustainable contacts and communica-
tion between the member associations, the
partners and the European Commission. It
is through these contacts that the actions
undertaken by the participating organisations
will become more efficient.

It is also important to improve the interac-
tion with industry, and surveying industrial
participants to best appreciate their needs.
Organising high quality events is also aiming
at attracting industrial participation.

Expected Results

E-CAERO is expected to improve the col-
laborative dissemination of aeronautical and
turbomachinery research in Europe and thus,
increase the efficiency and competitiveness
of the European aeronautics industry. The
clustering of the different associations in the
dissemination of their activities and outcomes
is expected to produce a transversal diffusion

S ERCOFTAC

European Research Community

w, Turbulence And Combustion

Logos of the six partners

of the information and knowledge, resulting in
a better understanding of techniques, experi-
mental knowledge and simulation tools.

Scientific and technical outputs:

a) The E-CAERO web page used to jointly
disseminate the activities of the partner
associations  concerning  aeronautical
research and providing a unique overview
on the calendar of dissemination events in
Europe;

b) A web-based E-CAERO repository for
publications, possibly including items as
proceedings, benchmark tests and experi-
mental results;

c) A conference management IT tool adapted
to the needs of the partner associations.
This tool is intended to be used in the jointly
organized events that will be the project
demonstrators;

d) Harmonization and increased visibility of
the dissemination events organized jointly;

e) New collaboration culture bewteen the
associations.
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FUSETRA

Future Seaplane Traffic - Transport
Technologies for the Future

State of the Art - Background

The annual air traffic growth rate of 5% and
higher has been almost constant over the last
decade but the IATA forecasts an even higher
rate for the coming years. Consequently, the
capacity overload of current airports and the
demand for point-to-point connections has
grown considerably.

The length of coastline and number of islands
in Europe were considerably increased when
the new Member States joined the EU, cre-
ating great potential for an international air
traffic system using seaplanes/amphibians.
With these vehicles, new traffic routes can
be developed with the advantage of short
flights, including point-to-point connections
to national and international airports using
natural landing strips.

At the moment, scheduled commuter sea-
plane/amphibian operations are only available
in very few locations in Europe.

Operators and entrepreneurs interested in
starting new seaplane businesses in Europe
report a lack of modern airplanes, interna-
tional standards and rules, and a shortage of
expertise.

Based on this preliminary analysis the pro-
posal aims to investigate today’s seaplane
situation, to evaluate its weaknesses and
strengths, and to elaborate a set of concepts
and requirements for a future seaplane air
transportation system for ‘Improving pas-
senger choice in air transportation’, including
technical requirements for ‘new vehicles’.

Objectives

The general objective of the FUSETRA pro-
posal is to demonstrate the needs, and quan-
tify the potential, of seaplane traffic business
development, as well as to propose recom-
mendations for the introduction of a new sea-
plane/amphibian transportation system.

The main objectives are:

identifying possibilities to improve seamless
travel by implementing seaplane transporta-
tion systems within the European air and
landside transportation infrastructure;

- developing solutions which are ready for
implementation by ensuring passenger
acceptance (evidence of seamless travel,
flight-time reduction, reduced operational
cost, operational safety, better access to
international air traffic);

identifying a reduced environmental impact
of air transport by developing solutions for
point-to-point seaplane operations;
propositions for enabling a uniform imple-
mentation (EU-wide) of the chosen seaplane
operational system (regulatory issues, water
landing fields, etc.);

improving the accessibility of regions
by serving both business and private
passengers;

identifying the number of seaplanes
needed for future operations and technical
specifications for new vehicles fuffilling the
demand of stakeholders (operators, pas-
sengers, etc.);

improving transnational co-operation by
organising international workshops.

Description of Work

There are two major tasks:

- state-of-the-art status of worldwide sea-
plane/amphibian  operation and  their
effectiveness;

- the definition of future-oriented concepts
and requirements for a new European sea-
plane/amphibian transport system, and its
integration into the sea/air/land transport
chain and the necessary regulatory issues.

Three workshops will be organised in different
maritime locations (Mediterranean, Atlantic
and Baltic) for the collection of existing experi-
ences and ideas for better and more effec-
tive future traffic concepts. All the important



stakeholders will be invited. Besides prepared
speeches given by experts, open panel dis-
cussions and accompanying working group
activities will take place.

Based on these results, the experience of
our industrial partners and the research work
carried out by the universities, concepts and
requirements will be established for a rational
seaplane infrastructure, aircraft fleet struc-
ture and market-oriented vehicles for a future
regional airline network in Europe. Addition-
ally, the integration of seaplane/amphibian
operation into the current seamless trans-
port system will be considered, taking into
account environmental and air traffic manage-
ment constraints too.

Additionally, a regulatory roadmap for assur-
ing effective and environmental feasible
operations and the development of new infra-
structure and vehicles shall be developed.

Expected Results

The following results will be achieved and

published:

- current seaplane/amphibian database;

workshop proceedings summarising the

results as experiences, deficiencies, mar-
ket needs, economical, environmental and
regulatory issues;

-a report on the current strengths and
weaknesses of existing seaplane/amphib-
ian transport systems, as well as future
opportunities for a new seaplane/amphibian
transport system;

- a report on the requirements for a new
seaplane/amphibian transport system as
an integrated part of a future sea/land/air
transportation system;

- aroadmap for regulatory issues.

The procedure and results of FUSETRA wil
have a significant impact on the population.
For regional locations with no ideal transport
connections, sea parks would support the
accessibility and mobility of the population
and improve customer satisfaction. Addi-
tionally, sea parks would give those regions
a better chance for regional economic
development.

FUSETRA will also have a direct impact on the
strategy of future regulatory issues in its inter-
disciplinary co-operation between sea, land
and air, between local and EU authorities.
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MONITOR

Monitoring System of the
Development of Global Aviation

State of the Art - Background

The results of the project CONSAVE 2050,
successfully completed in 2005 under the
EC Framework Pprogramme 5, have clearly
identified the need for scenarios for the avia-
tion community. CONSAVE 2050, address-
ing long-term aspects of air transport and
elaborating on limited alternative futures was
well received by air transport stakeholders,
particularly for its efforts to quantify effects
of different future developments. In this con-
text, a wide variety of stakeholders declared
the need for a one-stop solution for their

MONITOR - Project Structure

data needs for strategic decision-making and
modelling activities. It has been identified that
existing data sources were of heterogeneous
quality throughout the European Union, diffi-
cult to find or to access, and therefore seri-
ously impeding the quality of forecasting and
modelling of future air transport scenarios.

Responding to the declared needs of stake-
holders for modelling, forecasting and sce-
nario activities, project partners of AERONET
and CONSAVE 2050, among others, devel-
oped the concept of the MONITOR project
for developing a Monitoring System of the

WP 1: Installation of a
network of sources for
aviation monitoring

WP 2: Data collection

WP 5:
Steering
Committee
activities
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WP 3: Analysing
monitoring data

WP 4: Dissemination
strategy and process

Project result:
Proof of concept for a permanent monitoring mechanism to provide
newest data for the quantification of aviation developments and analysis
of its impacts by modelling tools and scenarios
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Development of Global Aviation that is able
to address these issues and fulfill the require-
ments of the different aviation stakeholders.

Objectives

The project’s main objective is to install a net-
work of reliable sources for a set of key data
relevant for scenario and modelling activities
and a monitoring system that supports the
transportation and related environmental sci-
ence community, the aviation industry and
the policy and regulatory community. Once
established, the Monitoring System of the
Development of Global Aviation will foster an
intensive analysis of new relevant develop-
ments for the future of aviation. The project,
through intensive contacts to a broad range
of experts and aviation organisations, and
through the establishment of a Steering Com-
mittee of stakeholders, will contribute to a
common European understanding of critical
issues in aviation developments.

The main socio-economic objectives of the
project are:

(i) To strengthen the European aeronautical
industry by delivering sound information
which can be used to develop in time stra-
tegic orientation of the short-, medium-,
and long-term planning;

(i) To improve the competitive position of
European air transport stakeholders in the
global market for air transport and related
services and to support these stakehold-
ers in their efforts to achieve sustainable
growth in their particular business activities;

(i) To ensure sustainable growth of air trans-
portation in general with regard to environ-
mental, social and economic issues, which
are important to the overall development of
social welfare for the societies in the Mem-
ber States of the European Union.

Description of Work

The project is subdivided into five work pack-

ages (WPs):

- WP1: Installation of a network of sources for
aviation monitoring;

- WP2: Data collection ;

- WP3: Analysing monitoring data;

- WP4: Dissemination strategy and process;

- WP5: Steering Committee activities;
- WP6: Project management and
co-ordination.

Given these tasks, MONITOR covers the wid-
est possible range of data including environ-
mental, economic, social and technological
areas. As well as this method of data col-
lection, an important element of the project
will be the development of workflows to har-
monise data from different sources and to
make this information available to interested
stakeholders in a consistent data format.
This approach is a unique feature of MONI-
TOR, as the project shall serve as a service
provider for all kinds of modelling activities
and scenario development. In addition, a
Steering Committee will be established to
monitor this work and to discuss the results
of the project during several meetings and
on a stakeholder workshop. Another way to
improve the different monitoring activities dur-
ing the project will be the use of the AERO-
MS model (Aviation Emissions and Evaluation
of Reduction Options Modelling System) to
validate data, conduct sensitivity analyses
and to bridge gaps where data is not available
or deemed as unreliable. The project is also
expected to keep strong contact with other
relevant groups (ACARE) and stakeholders
not involved directly in the project activities
but working on complementary projects in a
similar direction. This guarantees fast reaction
on new developments in the aviation sector
which shall be analyzed as one important out-
come of the project.

Expected Results

The expected results of the monitoring sys-
tem installed by the project and continued
after the pilot study will be a one-stop solution
for a set of reliable data, meta-data and key
features on air transport development. This
constitutes the base for decision-making in
aviation and regular qualitative and - as far as
is possible and necessary - quantified infor-
mation on new developments of key factors in
air transport. The proposed strategy will allow
for a periodic updating and possible modifi-
cation of aviation scenarios, which has been
required by stakeholders of the aviation com-
munity as an indispensable prerequisite for



an effective use of the scenario technique for

short-, medium-, and long-term planning. The for aviation.
set of data collected, analysed and effectively
disseminated by the Monitoring System will
include both internal information on air trans-
port and information on factors and features
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REStARTS

Raising European Student
Awareness in Aeronautical Research
Through School labs

State of the Art - Background

Developments in science and technology
have always been an essential part of societal
progress. The ever-increasing importance of
science has required both young scientists
capable of innovation in a competitive knowl-
edge-based society and scientifically literate
citizens. However, a gap has gradually built
up between scientists and the public, and this
has resulted in a decrease in people’s interest,
particularly youngsters, towards science and
technology.

This drop in interest is not without conse-
quences: although Europe is aiming at a lead-
ing position in the aeronautical industry, there
are major concerns relating to the educational
system being able to provide the human
resources needed to sustain the actual trend
in development.

Current  achievements in  aeronautical
research at EU level have benefited from a
generation of engineers with a specific pas-
sion and dedication to this domain, formed
from a very early stage in their education.

But today’s situation is very different. A very
limited number of students are attracted
towards engineering activities. The implica-
tions are that as the number of interested
students decreases, the level of European
specialists will be reduced, together with
less knowledge in key domains, resulting in a
need to rely on non-European engineers. This
would be a significant step back for European
industry in the high technology domains.

Objectives

In order to improve the current situation, spe-
cific actions are needed at all levels in the edu-
cational process. Joint actions at EU level are
necessary in the global context of integration

and harmonisation of resources. The project
REStARTS creates structures that will link the
science-teaching world with the aeronautical
research organisations.

The concept of REStARTS is to establish
a well coordinated link between research
organisations in aeronautical sciences and
academia for sharing the knowledge, dedi-
cated research infrastructure and the lat-
est research results in order to improve the
education of a new generation of engineers
for the European aeronautical industry. The
objective is to make a significant impact on
the educational process from a very early
stage and raise public awareness to the tech-
nological challenges in aeronautics.

The focus of the activities is dedicated labs,
where young students can benefit best from
the research infrastructure and knowledge
accumulated in complex research projects.

The partners of REStARTS are research and
training establishments in aerospace which
have considerable experience in aerodynam-
ics and its related areas. An educational part-
ner, the School of Education at the University
of Leicester, will ensure the accessibility and
impact of the resulting product for teachers
and students.

Description of Work

In this project, the partners of the aeronau-
tical research and training institutes develop
informative material about current research
topics in aeronautics, including basic aero-
dynamic fundamentals like ‘How does an
aeroplane fly?’ or special challenges the aero-
nautical research is facing like ‘How to make
air transport greener’ or ‘How to ensure satis-
faction, safety and security of the passengers.
These demonstrate the direct link between
research and society.



Children experimenting with flow visualisation at DLR’s school lab

The scientists work in co-operation with a
pedagogic team and teachers of local schools
to compile understandable teaching material,
which also includes simple experiments to
demonstrate the physical phenomena being
investigated. The school lessons based on
this material give a first impression of the chal-
lenges of modern aeronautical research. The
school labs established at the research insti-
tutes provide more sophisticated experiments
and enable classes to get hands-on experi-
ence in scientific work. Additional visits to the
laboratories of the project partners and their
industrial partners complete the programme.

This will build bridges between school theory
and applied research by delivering an insight
into the work of research organisations. The
ambition is to stimulate young people’s inter-
ests in a R&D career in aeronautics and to
create a European network of aeronautical
school labs.

Expected Results

Initiatives from research centres to commu-
nicate with young people and teachers are
rare. Few national initiatives exist but a large
number of isolated researchers try to commu-
nicate through various media. The long-term
objective of REStARTS is to establish a Euro-
pean platform based on this pilot experience,
which will result in teaching material on aero-
nautics. Beyond this pilot phase, the aim is to
demonstrate the efficiency of school labs to
motivate young people, and in particular girls,
towards aeronautics.

Deliverables consist of resources of written
documentation and protocols for experiments
for primary and secondary teachers. The rep-
utation of research and training centres such
as CIRA, INCAS, VKI, and DLR in terms of
scientific research is already established. The
participation of experts in pedagogy will guar-
antee that the REStARTS project will become
the pilot for a process that will generate strong
motivation towards aeronautics for a large
number of children and students, leading to a
better public image.
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AAS Integrated Airport Apron Safety Fleet 213061 49
Management

ACCENT Adaptive Control of Manufacturing Processes 213855 169
for a New Generation of Jet Engine
Components

ACFA 2020 Active Control of Flexible 2020 Aircraft 213321 88

ADDSAFE Advanced Fault Diagnosis for Safer Flight 233815 101
Guidance and Control

ADMAP-GAS Unconventional (Advanced) Manufacturing 234325 172
Processes for Gas-engine turbine
components

ADVITAC ADVance Integrated Composite Tail Cone 234290 144

AERO-UKRAINE  Stimulating Ukraine-EU Aeronautics Research 233640 260
Co-operation

AEROAFRICA-EU Promoting European-South African Research 234092 262
Co-operation in Aeronautics and Air Transport

AEROCHINA2 Prospecting and Promoting Scientific 213599 243
Co-operation between Europe and China
in the Field of Multi-Physics Modelling, 283

Simulation, Experimentation and Design
Methods in Aeronautics

AEROPORTAL Support for European aeronautical SMEs 200426 246

AiIrTN-FP7 Air Transport Net (AirTN) as one of the key 235476 265
enablers for the prosperous development of
Aeronautics in Europe

AISHA I Aircraft Integrated Structural Health 212912 198
Assessment Il

ALEF Aerodynamic Load Estimation at Extremes of 211785 141
the Flight Envelope

ALFA-BIRD Alternative Fuels and Biofuels for Aircraft 213266 227
Development

ALICIA All Condition Operations and Innovative 233682 91
Cockpit Infrastructure

ASSET ASSET — Aeronautic Study on Seamless 211625 95
Transport

ATAAC Advanced Turbulence Simulation for 233710 31
Aerodynamic Application Challenges

ATOM Airport detection and Tracking Of dangerous 234014 221
Materials by passive and active sensors arrays

BEMOSA Behavioral Modeling for Security in Airports 234049 218

CEARES Central European Aeronautical Research 213280 249
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Acronym

COALESCE2

COOPAIR-LA

COSMA

CREAM

CREATE

CRESCENDO

DANIELA

DAPHNE
DELICAT

DESIREH

DREAM
E-CAERO

ELUBSYS
ERICKA

EUROTURBO 8

EXTICE

FANTOM

FAST20XX

FFAST

FLEXA
FLOCON

Project name

Cost Efficient Advanced Leading Edge
Structure 2

Guidelines for Cooperation of Latin American
Countries in European Aeronautics and Air
Transport Research

Community Oriented Solutions to Minimise
aircraft noise Annoyance

Innovative Technological Platform for Compact
and Reliable Electronic integrated in Actuators
and Motors

CREating innovative Air transport
Technologies for Europe

Collaborative and Robust Engineering using
Simulation Capability Enabling Next Design
Optimisation

Demonstration of Anemometry InstrumEnt
based on LAser

Developing Aircraft Photonic Networks

DEmonstration of Lidar-based Clear Air
Turbulence detection

Design, Simulation and Flight Reynolds-
Number Testing for Advanced High-Lift
Solutions

valiDation of Radical Engine Architecture
systeMs

European Collaborative Dissemination of
Aeronautical Research and Applications

Engine LUBrication SYStem technologies

Engine Representative Internal Cooling
Knowledge and Applications

Support to Eighth European Conference
on Turbomachinery Fluid dynamics and
thermodynamics, Graz, March 2009

EXTreme ICing Environment

Full-Field Advanced Non-Destructive
Technique for Online Thermo-Mechanical
Measurement on Aeronautical Structures

Future High-Altitude High-Speed Transport
20XX

Future Fast Aeroelastic Simulation
Technologies

Advanced Flexible Automation Cell

Adaptive and Passive Flow Control for Fan
Broadband Noise Reduction
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FLY-BAG Blastworthy Textile-Based Luggage 213577 211 B
Containers for Aviation Safety <
FUSETRA Future Seaplane Traffic - Transport 234052 274 _8"
Technologies for the Future %
FUTURE Flutter-Free Turbomachinery Blades 213414 63 %
glFEM Generic Linking of Finite Element based 234147 195 £
Models
GreenAir Generation of Hydrogen by Kerosene 233862 43

Reforming via Efficient and Low-Emission New
Alternative, Innovative, Refined Technologies
for Aircraft Application

GREEN-WAKE Demonstration of LIDAR-based wake 2138254 108
vortex detection system incorporating an
Atmospheric Hazard Map

HIRF SE HIRF Synthetic Environment research 205294 214
programme
HISVESTA High Stability Vertical Separation Altimeter 213729 111
Instruments
HUMAN Model-Based Analysis of Human Errors 211988 126
During Aircraft Cockpit System Design
IAPETUS Innovative Repair of Aerospace Structures 234333 204 285

with Curing Optimisation and Life-cycle
Monitoring Abilities

ICOA.10.09 International Conference on Airports, October 233672 258
2009, Paris
IMac-Pro Industrialisation of Manufacturing 212014 146

Technologies for Composite Profiles for
Aerospace Applications

INFUCOMP Simulation Based Solutions for Industrial 233926 192
Manufacture of Large Infusion Composite
Parts

iSPACE innovative Systems for Personalised Aircraft 234340 123
Cabin Environment

KIAI Knowledge for Ignition, Acoustics and 234009 66
Instabilities

LAPCAT-II Long-term Advanced Propulsion Concepts 211485 234
and Technologies |l

LAYSA Multifunctional Layers for Safer Aircraft 213267 149
Composite Structures

MAAXIMUS More Affordable Aircraft through eXtended, 213371 1562
Intergrated and Mature nUmerical Sizing

MISSA More Integrated System Safety Assessment 212088 138

MONITOR Monitoring System of the Development of 233999 277

Global Aviation
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Acronym Project name

OoDICIS ODICIS - One Display for a Cockpit Interactive
Solution

ON-WINGS ON-Wing Ice DetectioN and MonitorinG
System

OPENAIR Optimisation for Low Environmental Noise
Impact Aircraft

PICASSO Improved Reliability Inspection of Aeronautic
Structure through Simulation Supported POD

PLASMAERO Useful Plasma for Aerodynamic control

PPlane Personal Plane: Assessment and Validation

of Pioneering Concepts for Personal Air
Transport Systems

REACT4C Reducing Emissions from Aviation by
Changing Trajectories for the Benefit of
Climate

REStARTS Raising European Student Awareness in
Aeronautical Research Through School labs

SADE Smart High Lift Devices for Next-Generation
Wings

SAFAR Small Aircraft Future Avionics ARchitecture

SANDRA Seamless Aeronautical Networking through
integration of Data links, Radios and Antennas

SCARLETT SCAlable and Reconfigurable Electronics
plaTforms and Tools

SUPRA Simulation of UPset Recovery in Aviation

TAUPE Transmission in Aircraft on Unique Path wirEs

TECC-AE Technology Enhancements for Clean
Combustion

TEENI Turboshaft Engine Exhaust Noise Identification

TITAN Turnaround Integration in Trajectory and
Network

TRIADE Development of Technology Building Blocks

for Structural Health-Monitoring Sensing
Devices in Aeronautics

VALIANT VALidation and Improvement of Airframe
Noise prediction Tools

VISION Immersive Interface Technologies for Life-
Cycle Human-Oriented Activities in Interactive
Aircraft-Related Virtual Products

WakeNet3-Europe European Coordination Action for Aircraft
Wake Turbulence

Grant Agreement

233605

233838

234313

234117

234201

233805

233772

233973

213442

213374
233679

211439

233543
213645
211843

212367
233690

212859

233680

2115667

213462

129

114

78
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237
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280

40

225
162

17

132
166
69

82
98

207

85

120
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AAS Integrated Airport Apron Safety Fleet Management 49

ACCENT Adaptive Control of Manufacturing Processes for a New 169
Generation of Jet Engine Components

ACFA 2020 Active Control of Flexible 2020 Aircraft 88

ADDSAFE Advanced Fault Diagnosis for Safer Flight Guidance and 101
Control

ADMAP-GAS Unconventional (Advanced) Manufacturing Processes for 172
Gas-engine turbine components

ADVITAC ADVance Integrated Composite Tail Cone 144

AISHA I Aircraft Integrated Structural Health Assessment I 198

ALEF Aerodynamic Load Estimation at Extremes of the Flight 141
Envelope

ALFA-BIRD Alternative Fuels and Biofuels for Aircraft Development 227

ASSET ASSET - Aeronautic Study on Seamless Transport 95

ATAAC Advanced Turbulence Simulation for Aerodynamic 31
Application Challenges

ATOM Airport detection and Tracking Of dangerous Materials by 221

287

passive and active sensors arrays

BEMOSA Behavioral Modeling for Security in Airports 218

COALESCE2 Cost Efficient Advanced Leading Edge Structure 2 175

COSMA Community Oriented Solutions to Minimise aircraft noise 72
Annoyance

CREAM Innovative Technological Platform for Compact and Reliable 156
Electronic integrated in Actuators and Motors

DANIELA Demonstration of Anemometry InstrumEnt based on LAser 104

DAPHNE Developing Aircraft Photonic Networks 159

DELICAT DEmonstration of Lidar-based Clear Air Turbulence 106
detection

DESIREH Design, Simulation and Flight Reynolds-Number Testing for 35
Advanced High-Lift Solutions

ELUBSYS Engine LUBrication SYStem technologies 56

ERICKA Engine Representative Internal Cooling Knowledge and 59
Applications

EXTICE EXTreme ICing Environment 183
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FANTOM

FAST20XX
FFAST
FLEXA
FLOCON

FLY-BAG

FUTURE
glFEM
GreenAir

GREEN-WAKE

HISVESTA
HUMAN

IAPETUS

IMac-Pro

INFUCOMP

iSPACE

KIAI
LAPCAT-II

LAYSA

MISSA
ODICIS
ON-WINGS
PICASSO

PLASMAERO

Full-Field Advanced Non-Destructive Technique for
Online Thermo-Mechanical Measurement on Aeronautical
Structures

Future High-Altitude High-Speed Transport 20XX
Future Fast Aeroelastic Simulation Technologies
Advanced Flexible Automation Cell

Adaptive and Passive Flow Control for Fan Broadband
Noise Reduction

Blastworthy Textile-Based Luggage Containers for Aviation
Safety

Flutter-Free Turbomachinery Blades
Generic Linking of Finite Element based Models

Generation of Hydrogen by Kerosene Reforming via Efficient
and Low-Emission New Alternative, Innovative, Refined
Technologies for Aircraft Application

Demonstration of LIDAR-based wake vortex detection
system incorporating an Atmospheric Hazard Map

High Stability Vertical Separation Altimeter Instruments

Model-Based Analysis of Human Errors During Aircraft
Cockpit System Design

Innovative Repair of Aerospace Structures with Curing
Optimisation and Life-cycle Monitoring Abilities

Industrialisation of Manufacturing Technologies for
Composite Profiles for Aerospace Applications

Simulation Based Solutions for Industrial Manufacture of
Large Infusion Composite Parts

innovative Systems for Personalised Aircraft Cabin
Environment

Knowledge for Ignition, Acoustics and Instabilities

Long-term Advanced Propulsion Concepts and
Technologies |l

Multifunctional Layers for Safer Aircraft Composite
Structures

More Integrated System Safety Assessment
ODICIS - One Dlsplay for a Cockpit Interactive Solution
ON-Wing Ice DetectioN and MonitorinG System

Improved Reliability Inspection of Aeronautic Structure
through Simulation Supported POD

Useful Plasma for Aerodynamic control

201

230
186
189

75

211

63

195

43

108

111
126

204

146

192

123

66
234

149

138
129
114
135

237



PPlane

REACT4C

SADE
SAFAR
SUPRA
TAUPE
TECC-AE
TEENI
TITAN
TRIADE

VALIANT

VISION

CP-1IP

ALICIA

CRESCENDO

DREAM
HIRF SE
MAAXIMUS

OPENAIR
SANDRA

SCARLETT

CSA-CA

WakeNet3-Europe

CSA -SA

AERO-UKRAINE

Personal Plane: Assessment and Validation of Pioneering
Concepts for Personal Air Transport Systems

Reducing Emissions from Aviation by Changing Trajectories
for the Benefit of Climate

Smart High Lift Devices for Next-Generation Wings
Small Aircraft Future Avionics ARchitecture
Simulation of UPset Recovery in Aviation
Transmission in Aircraft on Unique Path wirEs
Technology Enhancements for Clean Combustion
Turboshaft Engine Exhaust Noise Identification
Turnaround Integration in Trajectory and Network

Development of Technology Building Blocks for Structural
Health-Monitoring Sensing Devices in Aeronautics

VALidation and Improvement of Airframe Noise prediction
Tools

Immersive Interface Technologies for Life-Cycle Human-
Oriented Activities in Interactive Aircraft-Related Virtual
Products

All Condition Operations and Innovative Cockpit
Infrastructure

Collaborative and Robust Engineering using Simulation
Capability Enabling Next Design Optimisation

valiDation of Radical Engine Architecture systeMs
HIRF Synthetic Environment research programme

More Affordable Aircraft through eXtended, Intergrated and
Mature nUmerical Sizing

Optimisation for Low Environmental Noise Impact Aircraft

Seamless Aeronautical Networking through integration of
Data links, Radios and Antennas

SCAlable and ReconfigurablLe Electronics plaTforms and
Tools

European Coordination Action for Aircraft Wake Turbulence

Stimulating Ukraine—EU Aeronautics Research Co-operation

46
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AEROAFRICA-EU

AEROCHINA2

AEROPORTAL
AirTN-FP7

CEARES
COOPAIR-LA

CREATE
E-CAERO

EUROTURBO 8

FUSETRA

ICOA.10.09
MONITOR
REStARTS

Promoting European-South African Research Co-operation
in Aeronautics and Air Transport

Prospecting and Promoting Scientific Co-operation between
Europe and China in the Field of Multi-Physics Modelling,
Simulation, Experimentation and Design Methods in
Aeronautics

Support for European aeronautical SMEs

Air Transport Net (AirTN) as one of the key enablers for the
prosperous development of Aeronautics in Europe

Central European Aeronautical Research Initiative

Guidelines for Cooperation of Latin American Countries in
European Aeronautics and Air Transport Research

CREating innovative Air transport Technologies for Europe

European Collaborative Dissemination of Aeronautical
Research and Applications

Support to Eighth European Conference on Turbomachinery
Fluid dynamics and thermodynamics, Graz, March 2009

Future Seaplane Traffic - Transport Technologies for the
Future

International Conference on Airports, October 2009, Paris
Monitoring System of the Development of Global Aviation

Raising European Student Awareness in Aeronautical
Research Through School labs

262

243

246
265

249
268

252
271

255

274

258
277
280



Index by Partners

o
o)
c
T
@
o
>
a
N
)
ye
£

01dB-Metravib SAS 72
ABAQUS 152
Académie de I'Air et de I'Espace 258
AcQ Inducom 17
Acreo AB 162
Active Space Technologies 108
AD Cuenta 252
ADP Ingéniérie 95
ADSE 108
Advanced Composites Group 149
Advanced Lightweight Engineering BV 1562
Advanced Microwave Systems Ltd 218
Advanced Prototype Research 169
Advanced Silicon S.A. 156 291
AENA - Entidad Publica Empresarial Aeropuertos Espanoles y 98
Navegacion Aérea
Aernnova 149
Aerospace Valley 262
Agusta S.p.A 91, 218
Al: Aerospace Innovation GmbH 230
Ain Shams University, Faculty of Engineering 78
Air France Consulting 95
Airbus Operations GmbH 34, 40, 46, 78, 95, 117,
128,141, 152,159, 178,
198
Airbus Operations Ltd 31,78,117,138, 152, 175,
178,186, 227
Airbus Operations S.L. 141, 152, 183, 243
Airbus Operations SAS 34,37,52,72,78, 88, 91,

95, 101, 117, 129, 141,
152, 166, 178, 227, 268
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Aircelle S.A. 78,178
Aircraft Development and Systems Engineering B.V. 34,108
Aircraft Industries, a.s. 91
Aircraft Research Association Ltd 40
Airnet d.o.o. 239
Airsea lines 274
Airtel ATN Ltd. 162
Alenia Aermacchi 218

Alenia Aeronautica S.p.A.

31,72,88,91, 117, 129,
132,139, 141, 146, 152,
162, 175, 178, 198, 214,

243,183
Alfred Weneger Institute (AWI) 104
Alitalia Compagnia Aerea Italiana S.p.A. 129
Alma Consulting Group S.A.S. 156
Alround e.V. 246
ALSTOM (Schweiz) AG 59
ALSTOM Power Ltd 63
Altran Technologies SA 178
ALTYS Technologies S.A.R.L. 162
AMRC (Manufacturing) Ltd 172
AMST-Systemtechnik GmbH 132
ANA, SA Aeroportos de Portugal 49
Andreyev Acoustics Institute 78
ANOTEC Consulting SL 82
ANSYS France SAS 178
ANSYS Germany GmbH 31
Antonov Aeronautical Scientific and Technical Complex 260
AOS Technology Ltd 114
APC Composit AB 211
Apparatebau Gauting GmbH 117




APSYS SA 138
Aries Complex 149
ARION Entreprise 117
ARMINES - Association pour la Recherche et le Développe- 192
ment des Méthodes et Processus Industriels
Artisan Software Ltd 138
ARTS 252
ARTTIC 52, 56, 59, 66, 69, 78, 117,
1562, 166, 178, 237
ASCO Industries N.V. 34,198
Ascom (Schweiz) AG 166
ASD - Aerospace and Defence Industries Association of 246, 252
Europe
Association Frangaise de Normalisation 178
Association pour les Transferts de Technologies du Mans 78
Associazione Esoce Net 178
Astos Solutions GmbH 230
Astrium GmbH Space Transportation 230
Athens International Airport S.A. 95
ATMOSTAT 78
ATR - Avions de Transport Regional 183
Austrian Institute of Technology 156

Avio S.p.A 52, 59, 63, 66, 69, 75, 78,

82, 169, 178, 189, 227
Avitronics Research 218
A-Volute 91
AVTECH Sweden AB 91
AxesSim SAS 214
AYCO Internet S.L. 223
Aydin Yazilim Ve Elektronik Sanayi A.S. 91
B&M InterNets spol. s r.o. 218
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BAE SYSTEMS (Operations) Limited 91, 159, 214
Barco NV 91, 117
Bauhaus Lutfahrt e.V. 252
BCT Steuerungs- und DV-Systeme GmbH 189
BELSPO 265
Berkenhoff GmbH 172
Bialystok Technical University 88
BIS 265
Blastech Ltd 211
BluSky Services Zerkowitz GCV 98
BMVIT 265
BMWi 265
Boeing Research and Technology Europe S.L. 98, 132
Brandenburgische Technische Universitat Cottbus 69, 178
BRIMATECH Services GmbH 49
Brno University of Technology 123, 214, 239
Bruel & Kjaer Sound & Vibration Measurement A/S 82
Budapesti M szaki es Gazdasagtudomanyi Egyetem 72
Bundesanstalt fir Materialforschung und -prifung 135
CAE (UK) Pic 91
Cambridge Flow Solutions Ltd 59
CDTI 265
CEA - Commissariat Energie Atomique 135, 207
CEAS - Council of European Aerospace Societies 271
CEDRAT Technologies SA 198
CENAERO - Centre de Recherche en Aéronautique ASBL 52, 56, 59, 146, 152, 210,
230
Center for International Climate and Environmental Research 37
- Oslo (CICERO)
Centre de Recherche Paul Pascal-Transform 149
Centre d'Essais Aéronautique de Toulouse 1652




Centre of Excellence in Aeronautical Research 234
Centre of Scientific and Technical Service "Dinamika" 132
Centro di Progettazione, Design e Tecnologie dei Materiali 211
Centro Technologico Cartif 218

Ceramica Ingenua S.R.L.

111

CERFACS - Centre Européen de Recherche et de Formation

Avancée en Calcul Scientifique

63, 66, 69, 141, 178

CFS Engineering SA

31, 230

Chalmers Tekniska Hogskola AB

31,52,75,78, 135, 189

Charmilles Technologies SA 172
Chinese Aeronautical Establishment 243
CIAM - Central Institute of Aviation Motors 52

CIMNE - Centre Internacional de Métodes Numerics en
Enginyeria

85, 141, 178, 214, 243,
271

CIRA- Centro Italiano Ricerche Aerospaziali S.C.p.A.

34, 40, 78, 91, 141, 152,
183, 198, 230, 237, 239,

265, 280
CISSOID S.A. 156
CNRS - Centre National de la Recherche Scientifique 43, 66, 78, 101, 106, 227,
237
COMOTI - Institutul National de Cercetare-Dezvoltare 78, 82
Turbomotoare
Compafia Espafola de Sistemas Aeronauticos 43
Consejo Nacional de Ciencia y Tecnologia 268
Consiglio Nazionale delle Ricerche 43
Consorzio Ferrara Ricerche 49
Constructions Industrielles de la Méditerranée 1562
Consultores de Automatizacion y Robdtica S.A. 246
Contour Premium Aircraft Seating 128
Coriolis Composites SAS 144

Cranfield University

40, 562, 104, 144,178, 183,
192, 262
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CRIDA - Centro de Referencia Investigacion Desarrollo e Inno- 98
vacion ATM, A.LE.

CSIR - Council for Scientific and Industrial Research 63, 186
CST Gesellschaft fir Computer-Simulationstechnik GmbH 214
CTA - Centro de Tecnologias Aeronauticas 52, 63, 201
Curtiss-Wright Controls (UK) Ltd 111
Cyner Substrates bv 162
Czech Technical University 88
D’Appolonia S.p.A 211
Daher Aerospace S.A.S. 143,192, 207
Danmarks Tekniske Universitet 129, 211

Dassault Aviation SA

31,34, 78,91, 117, 136,
141,146, 152, 162, 183,

210, 218, 227
Dassault Systemes SA 152,178
DBS Systems Engineering GmbH 91
De Montfort University 132
Deep Blue Srl 91, 218
DEIMOS Space S.L. 101, 230
Délégation Générale pour I'Armement /Centre d'essais des 78,183
propulseurs
Delfoi Oy 175
Delft University of Technology 40, 186
Department of Science and Technology 262
DFS Deutsche Flugsicherung GmbH 46, 162, 225
DIAD SRL 172
Diamond Aircraft Industries GmbH 225

Diehl Aerospace GmbH

91,117,132, 166

Disefo de Sistemas en Silicio S.A.

166

D-Lightsys S.A.S.

159




DLR - Deutsches Zentrum fuir Luft- und Raumfahrt e.V.

31, 37, 40, 43, 46, 52, 63,
66, 69, 72, 75, 78, 82, 85,
88, 91, 95, 101, 106,108,
129, 141, 146, 152, 162,
178, 186, 198, 227, 230,
234, 239, 243, 265, 277,

280
Dornier Aviation GmbH 274
Dowty 52
Dr. Erich Erdle 43
DTA 265
Dziomba Aeronautical Consulting 34
EADS - Construcciones Aeronauticas S.A. 34,141, 214

EADS Deutschland GmbH

31, 40, 43,72, 78, 88, 91,
104, 106, 108, 117, 120,
123, 141, 146, 152, 159,

166, 175, 186,198, 207

EADS France S.A.S.

75,120, 135, 152, 162,

178, 207, 243
EADS-Astrium 234
ECL - Ecole Centrale de Lyon 63, 75, 85
Ecole Nationale d'Ingénieurs de Tarbes 169
Ecole Nationale Supérieure de Chimie de Lille 149
Ecole Normale Supérieure de Cachan 1652
ECORYS Nederland B.V. 98
Eidgendssische Technische Hochschule Zirich 162, 175
EKIS Romania SRL 166
EMCCons DR. RASEK 214
Empresa Brasileira de Aeronautica SA 144, 268
Empresarios Agrupados Internacional S.A. 178
Engineering Systems International GmbH 192
ENGINSOFT SPA 59
Enterprise Ireland 265
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EPFL - Ecole polytechnique Fédérale de Lausanne

52, 683, 78, 82, 156, 166,

237
ERCOFTAC - European Research Community on Flow, Turbu- 271
lence and Combustion
Ernst & Young 162
ESA - European Space Agency 230, 234
ESI Group SA 152,192
ETW - European Transonic Windtunnel GmbH 34
Euro Inter Toulouse 246
Euro Telematik AG 49
Euro-Consultants (2006) Ltd 246
EUROCONTROL - Central European Research, Development 249
and Simulation Centre
EUROCONTROL Experimental Centre 37

Eurocopter Deutschland GmbH

31, 114, 141, 146, 152,

214
Eurocopter SAS 52,178, 183, 201, 210
EUROMECH - European Mechanics Society 271
European Cockpit Association 46
European Conference for Aerospace Sciences 271
European Virtual Engineering 91
European Virtual Institute for Integrated Risk Management 227
Eurostep AB 18
Evektor Spol s r.o. 214
EZ 265
Fachhochschule Nordwestschweiz - Institute of Polymer 146
Engineering
Faculty of Law, University of Leiden 230
FCT 265
FFG 265
FFT - Free Field Technologies SA 78,144,178
FIBRE, Faserinstitut Bremen e.V. 146
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Fischer Advanced Composite Components AG 152 .E
FLUOREM 178 n“_’
Fluorem SAS 75 Fy
Fondazione Bruno Kessler 198 é

©
Forschungsgesellschaft fir Angewandte Naturwissenschaften 72,126 =
e. V.
Frantsevich Institute for Problems of Materials Science, 260

National Academy of Science of Ukraine

Fraunhofer-Gesellschaft zur Foerderung der Angewandten 123, 138, 156, 198, 262
Forschung eV.

Fuijitsu Systems (Europe) Ltd 178
Fundacioén de la Ingeniera Civil de Galicia 152
Fundacion Fatronik 162
Fundacion Imdea Materiales 162
Fundacion INASMET 144,149, 204
Fundacion Tekniker 56
Galileo Avionica S.p.A. 117,169, 214 299
GateHouse A/S 162
GDL - Gas Dynamic Ltd 234
GE Aviation Systems Ltd 52,91, 114,117
GKN Aerospace 114
GKN Aerospace Services Limited 78
GlobeGround Berlin GmbH 49
GMI Aero SAS 204
GMV Aerospace and Defence S.A. 225
Gooch & Housego (Torquay) Ltd 159
Goodrich Actuation Systems SAS 207
GOSNIIAS - State Research Institute of Aviation Systems 117
Gottfried Wilhelm Leibniz Universitat Hannover 152, 198
Gromov Flight Research Institute 135

GSRT - General Secretariat for Research and Technology 265
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GTD Sistemas de Informacion 91
Harbour Air Malta 274
Haute Ecole d'Ingénierie et de Gestion de Vaud 166
Helios Technology Ltd 218
Hellenic Aerospace Industry S.A. 88, 117, 146, 207, 207,
221
Hermes Reply S.R.L 189
HEXEL Reinforcements 192
Hispano-Suiza SA 156, 166, 214
HiTec — Vereinigung High Tech Marketing 49
Hoch Technologie Systeme 138
Hoffmann Air Cargo Equipment GmbH 211
Hoégskolan Vast Trollhéttan 189
Honeywell International 225
Hortec BV 166
Hovemere Ltd 106
Huntsman 149, 207
HyGear B.V. 43
IBK Ingenieurblro Kretschmar 34
lcon Computer Graphics Ltd 128
ICTS (UK) LTD 95
ID - Partners 95
IFP - Institut Francais du Pétrole 66
IMA Materialforschung und Anwendungstechnik GmbH 1562
Imperial College of Science, Technology and Medicine 31,63, 78, 152
IMST GmbH 162
INASCO - Integrated Aerospace Sciences Corporation O.E. 78, 82, 146, 192, 204
INCAS - Institutul National de Cercetari Aerospatiale ‘Elie 249
Carafoli’ S.A.
INCAS - Institutul National de Cercetari Aerospatiale 'Elie 280

Carafoli' S.A.




INECO - Ingenieria y Economia del Transporte, S.A. 49, 98
INESC Inovacgéo, Instituto de Novas Tecnologias 49
Infratec 201
Ingegneria dei Sistemi (UK) Ltd 214
Ingegneria dei Sistemi S.p.A. - Italia 214
Ingenieria Aeronautica INGENIA, AIE 243
Ingenieria de Sistemas para la Defensa de Espafa S.A. 91, 98, 268
Innov Support 204, 246
INPT - Institut National Polytechnique de Toulouse 31
INRIA - Institut National de Recherche en Informatique et 162, 186, 243
Automatique

INSA Lyon 56, 152
INSA Rouen 66, 69
INSA Toulouse 178, 227
Insensor AS 201
Institut Frangais du Pétrole - IFP 227
Institut fir Technische und Angewandte Physik GmbH 72
Institut National de I'Environnement Industriel et des Risques 227
Institut National de Recherche sur les Transports et leur 72
Sécurité

Institute For Information Transmission Problems (IITP) 186
Institute for Mathematical Modelling RAS 85
Institute for Operations Research and Management GmbH 49
Institute of Communication and Computer Systems 214
Institute of Sound and Vibration Research, University of 75
Southampton

Institute of Structures and Advanced Materials 246
Institution of the Russian Academy of Sciences Joint Institute 78
for High Temperatures RAS

Instituto de Engenharia de Sistemas e Computadores do 159

Porto

Instituto de Soldadura e Qualidade

17
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Instituto Nacional de Técnica Aeroespacial

34, 1883, 239, 268

Instituto Superior Tecnico 152
Instytut Maszyn Przeplywowych - Polskiej Akademii Nauk 43, 59
Instytut Niskich Temperatur i Bada Strukturalnych im. 43
Wiodzimierza Trzebiatowskiego Polskiej Akademii Nauk
Instytut Podstawowych Problemdw Techniki Polskiej Akademii 243
Nauk
Instytut Technologii Elektronowej 210
Intecs Informatica e Tecnologia del Software SpA 162
Integrated Aerospace Sciences Corporation 149, 152, 207
Intelligentsia Consultants Ltd 260
Interconsulting S.r.l. 91
Intergam Communications Ltd 239
International Research Institute for Advanced Systems 178, 186
Internationales Institu fir Angewandte Systemanalyse 277
Interuniversitair Micro-Electronica Centrum VZW 132
INTESPACE 178
IntuiLab 91
ISA Software 98
ISAE - Institut Supérieur de I'’Aéronautique et de I'Espace 52
iISAM AG, Gesellschaft fir angewandte Kybernetik 146
iSIGHT Software SARL 162,178
Israel Aerospace Industries Ltd 88, 146, 152, 178, 192,
239
Istituto Superiore Mario Boella sulle Tecnologie 214
dell'informazione e delle Telecomunicazioni
ISTRAM - Institute of Structures and Advanced Materials 246
ISVR 52
Italian Aerospace Research Center 234

ITP - Industria de Turbo Propulsores S.A.

52, 56, 59, 63, 78, 169

Jeppesen GmbH

91,98

Johnson Matthey plc

43




JRC - Commission of the European Communities - Directo- 43
rate General Joint Research Centre
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KTH - Kungliga Tekniska Hogskolan 63, 72,78, 141, 262
KT-Systems GmbH 207
KUL - Katholieke Universiteit Leuven 192,198
Labinal SA 166
Lappeenranta University of Technology 49
Laser Diagnostic Instruments AS 106
Latécoere 91, 152
Lesaffre International SARL 227
Letiste Brno A.S. - AIRPORT BRNO (BRQ) 95, 218
LETOV LETECKA VYROBA S.R.O. 152
LFK-Lenkflugkoerpersysteme GmbH 31
Liaison Electro-Mécanique SA 156
Lidar Technologies Ltd 108
Link srl 126 408
Linkdpings Universitet 178
LionixX BV 160
LMS Imagine SA 176
LMS International NV 70, 83, 150
Loughborough University 64, 67
LTSM-Upatras 144
Lufthansa Technik Aktiengesellschaft 198
Lule& Tekniska Universitet 176
L-up SAS 214
Magna Steyr Fahrzeugtechnik AG & Co. KG 52
Magyar Tudomanyos Akadémia Szamitastechnikai és Autom- 101

atizélasi Kutato Intézet

Max-Planck-Gesellschaft zur Férderung der Wissenschaften 135
e.V.

MBDA 234
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MDPaT 265
Medical University of Vienna 123
Memscap AS 111
Memsfield 210
Meridiana S.p.A. 211
Messier-Bugatti SA 117
MESSIER-DOWTY SA 78
MET OFFICE 37
Metalogic N.V. A.l. Technologies & Engineering 198
Météo-France 91, 106
Microelectronica SA 111
Microflown Technologies BV 75, 82
Microtech International SA 78
MICROTURBO SA 66
Ministerio de Ciencia, Tecnologia e Innovacion Productiva 268
MIUR 265
Mondragon Goi Eskola Politeknikoa S. Coop. 169
Monitor-soft 162
MSC Software GmbH 178
MSC Software Ltd 162
MTU Aero Engines GmbH 52, 56, 59, 63, 69, 75, 135,

169, 178, 189, 227
NASTECH SRL - Novel Aerospace Technologies 78
National Aerospace Laboratory 104, 214
National Aerospace University — Kharkiv Aviation Institute — 260

named by N. Zukovskiy

National and Kapodestrian University of Athens 114
National Institute for Aerospace Technology 214
National Institute of Aviation Technologies 152
National Institute of Research and Development for 106
Optoelectronics

National Technical University of Athens 88,178




NATS En-Route Plc. 46
Naturen Industrial, Informatics and Trading Ltd. 117, 156
NCBIR 265
Nederlandse Organisatie voor Toegepast Natuurwetenschap- 132
pelijk Onderzoek - TNO

New Technologies and Services LLC 31, 85
NIVR 252

NLR - Nationaal Lucht- en Ruimtevaartlaboratorium

31,34, 46,52,72,75,78,
85, 91,106, 117, 141, 144,
162,162, 166, 175, 178,
195, 237, 239, 265, 277

NORT

265

NUMECA - Numerical Mechanics Application International
S.A.

31, 59, 85,172, 186, 243

OFFIS - Institute for Information Technology

126, 198

Oktal — Synthetic Environment

214

ONERA - Office National d’Etudes et de Recherche
Aérospatiales

31, 34, 46, 52, 59, 63, 66,
69, 75, 78, 82, 85, 88, 91,
106, 117, 141, 152, 166,
178, 183, 214, 227, 230,
234, 237, 239, 265

Optimad engineering s.r.l. 141,186
Optinvent 132
Optrion 201
Orbspace Aron Lentsch 230
Organization of Russian Academy of Sciences A.M. Obukhov 106
Institute of Atmospheric Physics RAS

Pall Europe Ltd 123
Panepistimio loanninon 207
PARAGON LTD 178
Paris Lodron Universitat Salzburg 162
Pars Makina Ltd 52
PCA Engineers Ltd 63
PFW Aerospace AG 78
PHI-MECA Engineering 138
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Photonic Science Ltd

108

Piaggio Aero Industries S.p.A

34, 40, 141, 183, 192, 214

Polish Institue of Aviation 268
Politechnika Rzeszowska im. Ignacego tukasiewicza PRZ 117
Politechnika Slaska 52
Politecnico di Milano 52,1562, 186

Politecnico di Torino

52,683,178, 214

Polskie Zaktady Lotnicze Sp.z 0.0. 214
Portuguese SME for Aerospace Industry 246
Progesa S.R.L. 52
Projecto, Empreendimentos, Desenvolvimento e Equipamen- 72
tos Cientificos de Engenharia

Prover Technology 198
Pyramis 178
QinetiQ Ltd 43,78, 117, 152, 252
Queen Mary and Westfield College, University of London 198
Queen's University Belfast 178
QWED Sp.z.0.0. 214
RadiolLabs — Consorzio Universita Industria Laboratori di 162
Radiocomunicazioni

REA-TECH Engineering and Architect Ltd. 239
RECOMET IMPEX SRL 144
REL - Reaction Engine Ltd 234
Rheinisch-Westfélische Technische Hochschule Aachen 172
Rheinmetall Defence Electronics GmbH 225
Rigas Technical University 201

Rockwell Collins France

31, 52, 56, 59, 66, 78,
91,178

Rolls Royce Deutschland Ltd & Co KG

69

Rolls Royce plc

52, 56, 59, 63, 66, 69, 75,
78,138,169, 178, 189,
227




g
ROSA 265 ,E
Rotech Engineering Ltd 156 QG_’
ROVI-TECH S.A. 207 _5"
RUAG Aerospace 141, 146 é
RWTH - Rheinisch-Westfaelische Technische Hochschule 40, 95, 98, 152, 169 E
Aachen
Rzeszow University of Technology 214,274
Saab AB 91,117, 141,175, 178
SABCA - Société Anonyme Belge de Constructions 146
Aéronautiques
Sachsisches Textilforschungsinstitut e.V. 211
Sagem Défense Sécurité 95, 117, 156
SAMTECH SA 162,178
Sandu M. Constantin PF 75
Sasol Technology (Pty) Ltd 227
SASS Accoustic Research and Design GmbH 72 307
SC AEROSTAR SA 78
Schipol Nederland B.V. 126
Scholai Frederickou 56
SCITEK Consultants Ltd 52
Sealex AG 123
SECAR Technology GmbH 146
Seconda Universita degli Studi di Napoli 198
Selex Communications S.p.A. 162
SELEX Sistemi Integrati Spa 162
SEMELAB PLC 156
SensL Ltd 108
Sensor Highway Limited 116
Septentrio 225

SER 265




o
@
c
T
@
o
>
a
%
)
°
£

308

SGL Kimpers GmbH & Co. KG 146
Shell Aviation Ltd 227
Short Brothers PLC 78,152, 178,192
SICOMP AB 149
Siemens AG 49, 95
Siemens Industrial Turbomachinery AB 63
Siemens Product Lifecycle Management Software (FR) SAS 178
SimSoftware Ltd 108
SITA Information Networking Computing BV 162
Skysoft Portugal - Software e Tecnologias de Informagédo SA 117, 159, 268
Skytek Ltd 189
Slot Consulting Ltd 98, 126, 162, 246, 249,

260, 277
SMITHS HEIMANN GMBH 95
SMR Engineering & Development SA 40, 198
SNECMA - Société Nationale d'Etude et de Construction de 52, 56, 59, 63, 66, 69, 72,
Moteurs d'Aviation 75, 78,135, 169, 178, 227,

234, 237
Société d'Etudes et de Recherches de I'ENSAM 169
Sogeti High Tech (Cap Gemini) 152
Soluzioni Evolute per la Sistemistica e i Modelli S.C.A.R.L. 221
Sonaca SA 152,175
SPIRIT S.A. 214
SQS Vlaknova Aptika AS 159
Stellenbosch University 63
Stiftelsen Sintef 111
Stirling Dynamics Ltd 91
STORK FOKKER AESP BV 175
Strater Consulting 274
Streit-TGA GmbH & Co. KG 123

Sula Systems Ltd 108




Swedish Defence Research Agency

40, 88, 152, 214, 230

Swedish Space Corporation 230
Swerea SICOMP AB 152,192
Syderal SA 17
SYSGO AG 117
Technical University of Denmark 159
Technical University of Kosice 169
Technical University Sofia 108
TECHNIC-CONTROL SP. Z.0.0. 135
Technion - Israel Institute of Technology 218

Technische Universitat Berlin

31, 46, 52, 75, 85, 230

Technische Universitat Braunschweig

34, 46, 91, 162

Technische Universitat Darmstadt

31,52, 63, 183, 237

Technische Universitéat Dresden 52
Technische Universitat Graz 52,227, 255
Technische Universitat Hamburg - Harburg 117,152, 214
Technische Universitét llmenau 159

Technische Universitat Minchen

66, 88, 252, 274

Technische Universitat Wien

88

Technische Universiteit Delft

101, 126, 222, 225

Technische Universiteit Eindhoven 162
Technologica Group - European Technical Joint Venture cvba 227
Technological Educational Institute of Piraeus 132, 156
Technology Partners Foundation 152
Technology Strategy Board 265
Techspace Aero SA 52, 56, 63
Teem Photonics 104
TEKS SARL 172
TELETEL S.A. - Telecommunications and Information 17
Technology

Teuchos SA 72
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Thales Air Systems 46
Thales Alenia Space France 162
Thales Avionics Electrical Systems SA 17

Thales Avionics S.A. 46, 91,106, 117,129, 162,
166, 178, 195, 214
Thales Communications SA 214
Thales Nederland BV 126
Thales Research & Technology (UK) Ltd 162
Thales Research Technology (TRT) 104
Thales SA 117
Thales Systémes Aéroportés 214
The Szewalski Institute of Fluid-Flow Machinery Polish Acad- 237
emy of Sciences
TNO - Netherlands Organization for Applied Scientific 126

Research — TNO Human Factors

Totalf6rsvarets forskningsinstitut

31, 34, 141, 243

Transcendata Europe Ltd 178
Transylvania Tirgu-Mures Airport 126
Trevor Truman 252
TriaGnoSys GmbH 162
Trinity College Dublin 82, 91
TsAGI - Central Aerohydrodynamic Institute 40

TSAGI - Federal State Unitary Enterprise - The Central Aero-
hydrodynamic Institute named after Prof. N.E. Zhukovsky

34,52,78, 85,91, 132

TSB Innovation Agency Berlin / FAV — Transport Technology 49
Systems Network Berlin
Tsinghua University 31
TTtech Computertechnik AG 17
Turbomeca S.A. 52, 56, 63, 66, 69, 82, 138,
167,178
Tusas Aerospace Industries Inc. 152
TWI LIMITED 138
TWT GmbH Science and Innovation 114




UAC - United Aircraft Corporation

156

UCL - Université Catholique de Louvain

46, 106,129, 207

UNINOVA - Instituto de Desenvolvimento de Novas 178
Tecnologias

UNIS, Spol. S R.O. 17
Universidad Del Pais Vasco / Euskal Herriko Unibertsitatea 198

Universidad Politécnica de Madrid

52, 59, 63, 78, 268

Universita degli Studi de L'Aquila

37

Universita degli Studi di Firenze

52, 59, 63, 66, 69

Universita degli Studi di Modena e Reggio Emilia

218

Universita degli Studi di Napoli ‘Federico I

34,72,183, 255

Universita degli Studi di Padova 34
Universita degli Studi di Roma ‘La Sapienza’ 126, 234
Universita degli Studi Roma Tre 72,78
Universita del Salento 178
Universita di Bologna 43, 91, 239
Universita di Pisa 189
Universita di Roma 214
Universita ta' Malta 132
Universitat Bremen 17
Universitat der Bundeswehr Minchen 52
Universitat des Saarlandes 120
Universitat Karlsruhe (Technische Hochschule) 56, 66, 227
Universitat Leipzig 198
Universitat Politecnica de Catalunya 214
Universitat Siegen 75
Universitat St. Gallen 277

Universitat Stuttgart 52,59, 152,192, 225
Université de Bordeaux 56
Université de Liege 201, 207
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Université de Pau et des Pays de L'Adour 66, 149
Université de Provence 243
Université des Sciences et Technologies de Lille - IEMN 166
Groupe TELICE

Université Libre de Bruxelles 56, 230
Universiteit Twente 183, 198
University of Birmingham 243
University of Bradford 162
University of Bristol 117,186
University of Brussels 234
University of Cambridge 52,69, 78,178
University of Cergy Pontoise 72
University of Cranfield 149
University of Genoa 69
University of Glasgow 274
University of Granada 214
University of Hull 101
University of loannina 114, 207
University of Karlsruhe 69
University of Leicester 101, 280
University of Limerick 152,178
University of Liverpool (ULIV) 186
University of Malta 91
University of Malta 214
University of Manchester 31,37
University of Naples 167
University of Nottingham 237
University of Nottingham 56, 117,189, 214
University of Oxford 59, 234

University of Patras

78,120, 146, 149, 1562,
192, 207, 239, 260




University of Pisa - Department of Information Engineering 162
University of Reading 37
University of Salzburg 49
University of Science of Central Switzerland, Lucerne School 166

of Engineering and Architecture

University of Sheffield 56, 69, 172, 189, 204,

227,243
University of Southampton 52,72,78,91,178, 207,

234, 237
University of Stuttgart 234
University of Stuttgart 146, 234
University of the Witwatersrand, Johannesburg 262
University of Toronto 227
University of Twente 162, 214
University of York 138, 214
University of Zilina 95, 249, 265
Univerzita Tomase Bati ve Zlin 246
Uniwersytet Warszawski 106
USE2ACES b.v. 91,218
Uzay ve Savunma Teknolojileri A.S. 91
VALTION TEKNILLINEN TUTKIMUSKESKUS 78
Vibratec 52
Vibro-Meter SA 52
VINCI Consulting 178
VINNOVA 265
Vivid Components Ltd 159
VKI - von Karman Institute for Fluid Dynamics 52, 85, 230, 234, 255,

271, 280
Volvo Aero Corporation AB 52, 63, 75, 78, 138, 167,

178,189
VTT Technical Research Centre of Finland 120
VUB - Vrije Universiteit Brussel 198

VZLU - Vyzkumny a Zkusebni Letecky Ustay, A.S. 40, 106, 146
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W. L. Gore and Associates GmbH 159
Warsaw University of Technology 239
Westcam Fertigungstechnik GmbH 146
Westland Helicopters Ltd 91, 159
Wytwornia Sprzetu Komunikacyjnego PZL - Rzeszow S.A. 56, 189
Wytwornia Sprzetu Komunikacyjnego 'PZL-Swidnik' S.A. 91, 114, 207
Xenics 104
Yamar Electronics Ltd 17
Zaporozhye Machine-Building Design Bureau Progress State 260
Enterprise named after Academician A.G. Ivchenko

Zenon S.A. Robotics and Informatics 189
Zeus GmbH - Zentrum flr Angewandte Psychologie, Umwelt- 72

und Sozialforschung




List of National Contact Points

ALBANIA

Mr. AGOLLI Edmond

Ministry of Education and Science of Albania
Directorate of Scientific Research (DSR)
Street Durresi, 23

Tirana

eagolli@mash.gov.al

AUSTRIA

Mr. ROHOWETZ Hans

FFG-Austrian Research Promotion Agency
EIP

Sensengasse 1

A-1090 Vienna

+435-77554303

hans.rohowetz@ffg.at
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BELGIUM

Mr. BONNYNS Alexandre

BEA (Brussels Enterprise Agency)

Tour & Taxis, Avenue du Port 86¢c B 211
B-1000 Brussels

+32-2-4220045

abo@abe.irisnet.be 315

Mr. DE RIDDER Luc

IWT (Instituut voor de aanmoediging van innovatie
door Wetenschap & Technologie in Viaanderen)
Bischoffseimlaan, 25

B-1000 Brussels

+32-2-7881566

ldr@iwt.be

Mr. FIASSE Pierre

UWE (Union Wallonne des Entreprises)
Chemin du Stocquoy, 3

B-1300 Wavre

+32-10-471949

pierre.fiasse@uwe.be

Mr. VLAEMINCK Kristof

STIS (Scientific and Technical Information Service)
Boulevard de I'Empereur, 4

1000 Brussels

+32-2-5195648

kristof.vilaeminck@stis.fgov.be
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BULGARIA

Mr. MARKOV lasen

Ministry of Transport

Coordination of Programmes and Projects Directorate9 Diakon Ignatii
1000 Sofia

+359-2-9409502

imarkov@mt.government.bg

SWITZERLAND

Dr. RANDALL Julien
Euresearch

Effingerstrasse 19
3001Bern

P.O. Box 7924
+41-31-3806002
julian.randall@euresearch.ch

CYPRUS

Mr. PAPADOPOULOS Andreas
Research Promotion Foundation
P.O. Box 23422

1683 Nicosia

PO Box 23422

+357-22205034
apapadopoulos@research.org.cy

CZECH REPUBLIC

Ing SKARKA Martin

Academy of Sciences of the Czech Republic Technology Centre (TC)
Technology centre AS CR, Rozvojova 136

165023 Praha 6

+42-02-34006113

skarka@tc.cz

GERMANY

Mr. LOCHTE Kai-Michael

Deutsches Zentrum fUr Luft- und Raumfahrt e.V., PT-LF
Nationale Kontaktstelle Luftfahrt’

Konigswinterer Str. 522-524

53227 Bonn

+49-228-447283

kai-michael.lochte@dlr.de

Mr. SPIESHOFER Alexander

TUV Rheinland Consulting GmbH Research Management, Nationale
Kontaktstelle 'Verkehr'

Am Grauen Stein 33

51101 KéIn

+49-221-8064153

alexander.spieshoefer@de.tuv.com



DENMARK

Ms. SLOTH Béatrice L.

EuroCenter - Danish Agency for Science, Technology and Innovation
Bredgade 40

DK-1260 Copenhagen K

+45-3-5446285

bels@fi.dk

ESTONIA

Ms. HABICHT Maria
ARCHIMEDES FOUNDATION
Research Cooperation Centre
Véike-Turu 8

51013 Tartu

+372-7-300327

mari@ibs.ee

SPAIN

Mr. TEBAR Juan Antonio

CDTI

Dpto. de Programa Marco de 1+D
C/Cid, 4

28001 Madrid

+34-902-347434
tebar_juanantonio@cdti.es

FINLAND

Ms. NILEN-KARO Siru

Ministry of Transport and Communications
Administration and Specialist Services
FI-00023 Government

00023 Helsinki P.O.Box 31
+358-9-16028478

Siru.Nylen-Karo@lvm.fi

FRANCE

Mr. SCHONFELD Thilo

Aerospace Valley

2 Avenue Edouard Belin

31400 Toulouse

+33-5-61148030
schoenfeld@aerospace-valley.com

UNITED KINGDOM

Ms. RICHARDS Gill

GR Aero Ltd

12 The Mount, Aspley Guise
MK17 8AE Milton Keynes
+44-870-1910117
gill.richards.dti@btinternet.com

(2]
]
=

o
o
-

(6]

©

]

c

O
&)
©

c
9
-

©
=

Y

(®)
]
o
-l

317




(2]
-
=

O
o
]

(&)

]
)

c

O
&)
©

c
S
-,

©
=
Y

(®)
e
o
|

318

GREECE

Dr. TZITZINOU Cathrine

DIKTYO PRAXIS/HELP-FORWARD NETWORK
1 Square Morihovou

546 25 THESSALONIKI

+30-2310-552791

katerina@help-forward.gr

CROATIA

Ms. KOLARIC Josipa

Ministry of Science, Education and Sports
Donje Svetice 38

Zagreb

+385-1-4594366

josipa.kolaric@mzos.hr

HUNGARY

Ms. JARAY GYONGY Katalin

National Office for Research and Technology
Department for Bilateral and Attache Affairs
Neumann Janos u. 1/c

1117 Budapest

+36-1-4842535

katalin.jaray@nkth.gov.hu

IRELAND

Mr. FLYNN Bob

Enterprise Ireland

4500 Atlantic Avenue, Westpark
SHANNON Co. Clare
+353-61-429950
bob.flynn@enterprise-ireland.com

ISRAEL

Mrs. MULA Orly

SERD-Israeli Directorate for EU Framework Programme
29 Hamered St

IL-61500

Tel Aviv

POB 50436

+972-3-5118181

orly@iserd.org.il

ICELAND

Mr. THORDARSON Skali
Vegsyn ehf.

Klettabergi 62

221 Hafnarfirdi
+354-8467253
skuli@vegsyn.is



ITALY

Ms. TEGAS Valentina

APRE - Agenzia per la Promozione della Ricerca Europea
Via Cavour no. 71

00144 Roma

+39-06-48939993

tegas@apre.it

LITHUANIA

Dr. MONGIRDAS Viktoras

Agency for International Science and Technology
Development Programmes

A. Gostauto 12-219

1108 Vilnius

+370-5-2644704

viktoras.mongirdas@tpa.It

LUXEMBOURG

Mr. DUEZ Benoit

LUXINNOVATION EIG - National Agency for Innovation and Research
7, rue Alcide de Gasperi

L-1615

Luxembourg

B.P. 1372

+352-43-62631

benoit.duez@luxinnovation.lu

LATVIA

Dr. KALNINS Kaspars

Riga, Technical University

Institute of Materials and Structures
Kalku 1

LV-1658 Riga

+371-26-751614

kasisk@Ilatnet.lv

MONTENEGRO

Ph.D VUJADINOVIC Radoje
University of Montenegro

Faculty of Mechanical Engineering
Cetinjski put bb

81000 Podgorica

+381 67 544 766

radojev@cg.yu

MACEDONIA, THE FORMER YUGOSLAV REPUBLIC OF
Ms. BALEVSKA Julijana

Ministry of Education and Science

llinden bb

1000 Skopje

+389-2-3118022; +389-70-338717

jbalevska@mn.gov.mk
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MALTA

Dr. WARRINGTON Brian

Malta Council for Science and Technology

Malta Council for Science and Technology, Villa Bighi
1320 Kalkara

+356-2360-2130

brian.warrington@gov.mt

THE NETHERLANDS

Mr. BURGWAL, VAN DER Erik
SenterNovem

EG-Liaison

Juliana van Stolberglaan 3
2509 AC

The Hague PO Box 93144
+31-70-3735250
e.van.de.burgwal@egl.nl

NORWAY

Mr. STRANDLI Qystein

The Research Council of Norway
St. Hanshaugen

0131 OSLO

PO Box 2700

+47-22-037000

ost@rcn.no

POLAND

Mr. TUREK Zbigniew

The Institute of Fundamental Technological Research PAS
Swietokrzyska 21 str.

00-049 Warsaw

+48-22-828-7483

zbigniew.turek@kpk.gov.pl

PORTUGAL

Ms. BERTRAND Teresa

IDMEC - Instituto de Engenharia Mecanica - Pélo IST
Pav. Mecanica | - 2°

Av. Rovisco Pais

1049-001 Lisbon

+351-21-8419755

teresa.bertrand@gppg.mctes.pt

ROMANIA

Dr. RACHERU Anca
Romanian Space Agency
S&T Policies

21-25, Mendeleev Street
010362 Bucharest
+40-21-3168722
anca.racheru@rosa.ro



SERBIA

Ms. MILOSEVIC Nada

Ministry of Science and Technological Development
Njegoseva 12

11000 Belgrade

+381-11-3616529
nada.milosevic@nauka.sr.gov.yu

SWEDEN

Ms. FANGSTROM Britta

VINNOVA (Swedish Governmental Agency for Innovation Systems)
Master Samuelsgatan 56

SE-101 58 Stockholm

+46-8-4733136

britta.fangstrom@vinnova.se

SLOVENIA

Dr. CERNE Fedor
Ministry of Transport
Langusova 4
SI-1000 Ljubljana
+386-1-4788319
fedor.cerne@gov.si

SLOVAKIA

doc.Ing.PhD. FABIAN Peter

University of Zilina

CETRA- Centre for Transport Research
Univerzitna 1

010 26 Zilina

+421-41-5135012
Peter.Fabian@fri.utc.sk, fabian@rekt.utc.sk

TURKEY

Mr. KORU Aziz

TUBITAK

FPs National Coordination Office
Atatlrk Bulvari No:221

6100 Ankara

+90-312-4272302
ncpspace@tubitak.gov.tr
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Directorate General for Research (RTD)

Directorate H : Transport
European Commission

CDMA 04/166

21, rue du Champs de Mars

1049 Brussels

Belgium

Director Mr. Andras SIEGLER
Tel. + 32 (0) 29 80182 CDMA 4/045
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