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1. EXECUTIVE SUMMARY

Air transport is an essential sector in the more and more globalized world meeting the needs
societies by giving means to connect markets and people. It has been continuously growing these las
years and according to recent market surveys it is expected to continue over the next 20 years.

The European aviation industry is currently world leading and contributes very positively tc
European economic welfare. To reinforce this position it is therefore vitally important to betoeagyet
future major economical and societal challenges. Industrial competition is fierce and increasingy not or
from established regions but also from new and strong challengers. Protecting the environment and ensu
safety and security are other key challenges. Hence, the entire sector must irsguevi@itance in order
to maintain its global leadership and meet the needs of citizens. Top level objectives of European aviat
LQGXVWU\ DUH DGGUHVVHG LQ WKH YLVLRQOGLR/FOAREI%I@&REhb)c@rBJ K\
DOVR FRPH WRJHWKHU WR GHYHORS WKH 36WUDWHJILF 5HVHDU
Both these documents define the civil aviation policy in which the GARTEUR action is placed.

Research, technology and innovation are essential catalysts for a competitive and sustainable fut
and efforts have to be pursued to remain effective. Aviation operates on long timescales for erpbditati
technology and innovation both because of the complexity of the systems involved and because of
necessary safety requirements and certification processes. This leads to the need for a long term rese
plan to initiate research on new promising technologies in time.

Likewise, the European Military Aircraft Industrial base has been and is very strongg\aamel Air
Power Systems are being taken into service as well as being upgraded. Many afrtbl¢ges developed
for these programmes have also been the basis for the successful commercial aircraft industry and o
industrial sectors. Conversely, technologies developed for civil aviation are more and more beneficial
military aviation.

The declining defence budgets mean that it is no longer economically viable to retain non-controlle
redundant development capabilities in Europe. This necessitates a harmonised approach betw
Governments, their agencies, industry and research institutions, to enable European Governments to |
access to affordable European Air Power solutions, meeting future defence and security requiremel
Through various European collaboration projects and studies European countries are pavingdh¢heay f
next generation of Future Air Systems (manned and unmanned).

More generally, the GARTEUR Council is a unique forum of R&T aeronautical experts from
relevant government ministries and research establishments. The Groups of Responsables (GoR),
scientific management bodies and think-tank of GARTEUR, are composed of representatives fro
government departments, national research establishments and industry.

! ACARE: Advisory Council for Aviation Research and innovation imdpe
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GARTEUR is the only framework for both civil and military R&T collaboration in Europe. It has
been working successfully for numerous projects over the past decades and has continuously adapted to
new challenges. This Annual Report includes a summary overview of GARTEUR projects (Action Group:
as well as new topics under consideration. The activities and projects of the Groups of Responsables
described in more detail in a separate report (GARTEUR X/D 48 - Annexes to the Annual Report 201:
These annexes, which can also be downloaded from the GARTEUR website, well demonstrate the ad
value of the cooperation to improve the technology base of the contributing actors.

Beyond that, GARTEUR can take advantage and stimulate R&T activities in the aeronautic:
framework programmes at both national and European levels. Several examples show that GARTE!
projects are often continued in more application-orientated EU-funded projects, complementing natior
R&T efforts.

Regarding the EU funded ERA-Net Airfigroject, for which GARTEUR was the initiator, the final
workshop was held in Bonn in December 2013. The activities will be pursued during 2014 and 2015 in
new EU project: AirTN NextGen. The AirTN team has successfully established and maintained an extens
network of European aeronautics stakeholder groups that include ACARE and GARTEUR along wit
universities and research institutes.

The reports on national situations in aeronautics, in both civil and military domains, are presented
each GARTEUR Council meeting, reflect the changing situation and show that the Governments of t
GARTEUR countries are closely following and adapting to the developments described above. Over the p
years some of the GARTEUR countries have formulated new national strategy plans and R&T programm
These are made available at the GARTEUR website.

Members of the GARTEUR Council are involved with several other European organizations so th
GARTEUR Council meetings act as an effective forum for information exchange. Sereotific or
technical managers from large aerospace companies are invited to give specific presentations at each Co
meeting to pursue contacts with the industry.

In the aeronautic community the development of autonomous vehicles and related technologies
well as the growth of cybersecurity technologies are becoming increasingly important toptbss Feason
a specific GARTEUR group was formed in 2013 to suggest priority actions that GARTEUR could initiate i
the Aviation Security area where many synergies could be found between civil and miditzains. Tasks
concerning Remotely Piloted Aircraft Systems and Cybersecurity are suggested among icertitifires
This action will be pursued in 2014 and it is expected that a specific GOR on Aviation Security is created.

France took over the GARTEUR chairmanship from Sweden at the beginning of 2013 and wi
remain in charge until the end of 2014.

Hervé Consigny
GARTEUR Councill
Chairman
(2013-2014)

2 AIrTN: Air Transport Net



== GROUP FOR AERONAUTICAL RESEARCH AND TECHNOLOGY IN EUROPE
@ @ mwg @J m FRANCE GERMANY  ITALY  THE NETHERLANDS  SPAIN SWEDEN  UNITED KINGDOM

2. INTRODUCTION

The GARTEUR Annual Report 2013 has been prepared by the Executive Committee for the 55
Council meeting to be held in London March 13-14, 2014.

The Report provides a summary of all the ongoing activities at scientific and technical levels as we
as at the management level, according to the Action Plan agreed by the Council in March 2013.

All matters directly connected to Council activities or decisions are addressed in the next chapter
GARTEUR Council.

Chapter 4 provides an overview of the European aeronautics RTD environment, within whic
GARTEUR nations continue to account for the vast majority of aeronautical activities.

The GARTEUR scientific and technical activities are summarised in Chapter 5, where ongoin
activities are presented as one page posters. More details about the scientific and technical aetivities
presented in a separate report prepared by the Groups of Responsables (GARTEUR X/D 48 - Annexes tc
Annual Report 2013). These annexes can also be downloaded from the GARTEUR website. Data :
statistics for GARTEUR activities are provided in the Appendices to this report.
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3. GARTEUR COUNCIL

3.1. Chairmanship and membership

Following the transfer of the GARTEUR Chairmanship from Sweden on 1 January 2013, Franc
started chairing GARTEUR for the two-year period ending on 31 December 2014.

Dr. Hervé Consigny was appointed as the Chairman of the Council, Dr. Olivier Vasseur became tl
Chairman of the Executive Committee (XC) and Mrs Anne-Laure Delot the GARTEUR Secretaxfy, all
them being employed by ONERA, the French Aerospace Lab.

Only one change to the national delegation took place in 2013. More precisely in the Spanis
delegation, Mr. Pedro Garcia-Samitier retired in June 2013; his successor has not been appointed yet.

The Chairman of the Groups of Responsables on Flight Mechanics, Systems and Integration chan
in October 2013 after the departure of Dr. Patrick Fabiani from ONERA. His successor was Mr Francis:
Mufioz Sanz from INTA.

The composition of the GARTEUR Council as of January 2014 is presented in Figure 9, Appendix 1

3.2. Meetings

3.2.1. General points

The GARTEUR Council met twice in 2013:
- C54in Bonn, Germany on 14-15 March 2013;
- C55in Amsterdam, the Netherlands on 17-18 October 2013.

The Council meetings followed the usual meeting agenda with the main focus on recurring agen
topics i.e. the GoR chairmen report about the activities in the Action/Exploratory Groups on their 3-5 yee
rolling plans and the XC Chairman reports about the status of ongoing and planned GARTEUR actions w
respect to the GARTEUR Action Plan.

An important point on the Council meeting agendas is the reports on the national situations
aeronautics, on the civil and military side. Members of the GARTEUR Council are also involved witl
several other European organisations and hence the GARTEUR Council meetings also act asvan effe
forum for information exchange. Several member countries have published strategy documents
aeronautics. The public versions of these are included on the GARTEUR website.

The Executive Committee (XC) met twice in 2013:
- XC151 in Madrid, Spain on 7 February 2013;
- XC152 in Palaiseau, France on 11 September 2013.

In addition the Executive Committee held short meetings together with GoR chairs in the mornin
before the Council meetings.
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The GARTEUR Basic documents have been updated at the Council meeting of October 2013
comply with the changes agreed in 2013 concerning the dissemination of GARTEUR recent results. T
latest version of the GARTEUR Basic documents is available on the GARTEUR website.

3.2.2. Contacts with EREA

In order to discuss and coordinate common strategy issues between EREA and GARTEUR t
EREA Chairman, Prof. R. Henke, was invited at the GARTEUR Council meeting in March 2013. Durin
WKLV PHHWLQJ WKH (5(% &KDLUPDQ LQIRUPHG *$57(85 &RXQFL
proposal for a Joint Research Initiative (JRI) in Aviation. The GARTEUR Chairman informed EREA abou
Aviation Security initiatives. This action which implies civilian and military points of view completes the
task done by EREA in the Safety domain.

3.2.3. Contacts with industry

In order to strengthen the links with industry, top level representatives from aeronautical industrie
and interest groups are regularly invited to attend the Council meetings to give presentations on th
organisations and activities.

At the Council 54 meeting in Bonn in March 2013, Mr. T. Schmitt (Program Manager Future
European MALE, CASSIDIAN) was invited to give a presentation on missions, markets and challenges
RPAS (Remotely Piloted Air Systems). The presentation detailed the situation of the UAS market al
mentioned the priorities of industry regarding Aviation Security.

At the Council 55 meeting in Amsterdam in October 2013, Mr. A. Offringa from Fokker
Aerostructures was invited to give a presentation on research and development of aerospace thermopla
in the Netherlands. During his presentation Mr. A. Offringa also gave details regarding the Project TAPA
(Thermoplastic Affordable Primary Aircraft Structure) whose goals are to develop and demonstrate cc
effective thermoplastic composite technology for large primary structure and to position the Dutch clust
for future Airbus and other aircraft programs.

At the end of the Council 55 meeting B. Thuis (Department Manager at NLR and Dutch GARTEUF
XC member) made a presentation on the NLR programme on Metal Additive Manufacturing. The 3|
printing makes it possible to print products with a complex internal structure, which cannot be done usil
conventional production methods. With the commissioning of a state-of-the-art Selective Laser Meltir
machine (a 3D metal printer) NLR has secured a leading position in this promising high-technolagy field
support the Dutch manufacturing industry.

3.2.4. European Commission

The Strategic Research and Innovation Agenda (SRIA) - a roadmap for aviation researc
development and innovation developed by ACARE - was published in 2012 (more in Chapter 4).

The budget line for3Aeronautics/Aviation L¥RQWDLQHG X Qréad lanc GriteQriait&d
WUDQVSRUW™ ZLWKLQ 2+RUL]JRQ ’

This agenda was very useful to launch the Aviation Security initiative and to determine tht
preliminary needs in this field.
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3.2.5. Strategy discussions

At the Council meetings the status for ongoing and planned GARTEUR actions with respect to tl
GARTEUR Action Plan are discussed. A specific time slot is systematically devoted to strategic discussic
with the aim to strengthen the role of GARTEUR projects within the European R&T environment.

A key asset of GARTEUR is its unique collaboration mechanism which can be used for both civ
and military, as well as for dual-use projects. Hence, this provides a straightforward mechanism to incre:
collaboration on dual use projects without introducing new procedures. Partners with either civil or militar
funding can therefore easily work together.

The Groups of Responsables (GoRs) are the key bodies for GARTEUR success. The enthusiasm
competence of GoOR members and GoR chairs are essential for the set up of new GARTEUR Action Grot
It is an important role for Council to facilitate and stimulate the process, which has been the focus of some
the 2013 activities.

There is an increased focus on dual use in light of growing budget pressures. In this casmtext it

noted that GARTEUR projects are of different types:

1. Benchmarking of codes and methods;

2. Experimental data for validation of codes and criteria;

3. Initial studies of new technologies with potential for future applications in aeronautics. This type
of projects implies a potential special role for GARTEUR since lower TRL projects have
difficulties to fit within EU-FP projects as well as within applied military projects. Hence it could
be a good role for GARTEUR to make sure that these needed projects are performed.

3.3. External communication

The contacts and relations to other European fora are followed up at all GARTEUR Counc
meetings:

- in the field of civil aeronautics: contacts with EU, ACARE, EREA, JTI and AirTN;

- in the field of defence related organizations: contacts with EDA, ETAP and NATD/S

GARTEUR was present at the CEAS conference in Linkdping, Sweden, in September 2013. Mo
precisely there was a special session starting with a general presentation on GARTEUR folld@8ved by
papers dedicated to the GoRs AD, FM and SM, the HC-GoR being presented during the general presente
of GARTEUR.

3.3.1. GARTEUR Website and archive

The new GARTEUR website was launched in 2011. Dedicated pages to the four Groups
Responsables give information on current Action and Exploratory Groups and a list of all issued GARTEL
Technical reports. These pages are regularly updated and the annual reports from the GoRs are
included.

3*$57 (8 3pen” Technical Reports are available on the website after 3 years if not otherwise
specified by the Action Group.
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Some national strategy documents on aeronautics are included or linked from the GARTEU
website.

Finally old documents, meeting minutes and annual reports from the paper archive were scanned v
the aim to have the entire archive in electronic form, which can be very convenient when the secretaria
transferred every second year from one country to another one.

3.3.2. AirTN and AirTN NextGen

The AIrTN second phase finished at the end of 2013. AirTN sugpp&HCARE in setting up the
Strategic Research & Innovation Agenda (SRIA) and implementation of Flightpath 2050. This was done |
arranging workshops and other support activities.

The most important successes of this second phase are:

- The consolidation of the well-connected network:

o Good cooperation within the consortium, with other consortia and countries;
o The network is exploited by members also for cooperation out of the specific AirTN
project;

- Two transnational Calls:

0 Austria, Ireland, Spain and Sweden (AiIrTN - ERA-NET FP7);
0 Austria, Ireland, Italy, Spain and Sweden (AirTN - ERA-NET FP7);

- The AIrTN Catalogue:

o The AIrTN Catalogue is the first catalogue of the European Aeronautical Researcl
Facilities;
o0 This database focuses mainly on the strategic and key facilities (ACARE typology).

A third phase started in December 2013 with the new EU two years project: AirTN NextGen. Th
actions of this project will set up a platform of networking and communication between nationa
organizations and governmental institutions supporting trans-national initiatives for research and innovati
within the Horizon 2020 framework in the EU Member States and Associated States in the field «
Aeronautics and Air Transport (AAT).
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3.4. GARTEUR certificates 2013

GARTEUR Certificates were in 2013 awarded to the following persons:

Italy
Col. Armando Bonavoglia Council member, leaving 2012 Segretariato Generale Della Difes:

The Netherlands

Mr. Joost Hakkaart HC-GoR Chair, leaving 2012 NLR

Dr. ir. Pieter Sijtsma AD/AG50 Chairman NLR

Dr. Stefan Oerlemans AD/AG50 Chairman until April 201z Siemens Wind Power, Denmark
when he left NLR

Spain
Mr. Pedro Garcia-Samitie Council and XC member, leaving 201: INTA (retired)

Sweden
Mr. Anders Gustafsson GARTEUR Secretary 2010-2012 ANOGUST Consulting AB

UK
Dr. Antonio Filippone Chairman of GARTEUR HC/AG-17  The University of Manchester

10
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4. THE EUROPEAN AERONAUTICS RTD ENVIRONMENT

A short overview of the total European aeronautics RTD environment is presented in two sectiol
below, Civil Aeronautics and Military Aeronautics, respectively.

4.1. Civil aeronautics

For the past two decades civil aeronautics research and technology development (RTD) in Eurc
has been increasingly focused around the research performed within the European Framewariniesog
jointly financed via EC. This has given a strong momentum to European collaboration and excellence
civil aeronautics RTD.

The Vision 2020 documehfrom 2001 and the follow on Strategic Research Agend@602 and
2004) have been the foundation stones to direct and focus European RTD and collaboration for ci
aeronautics. Furthermore, in the past years national agendas and platforms aligned to the ACARE SRA
been developed in several member states, and European aeronautics has made greah progkess
together to reach the common goals.

$ QHZ YLVLRQ 3)OLOKWRSIHWK 9LVLRQ IRU $Y9idD MetoBa@s 2@ i S L
Madrid. During 2012 the follow up new Strategic Research and Innovation Agenda (SRIA) was plblishec
TKH QH[W (XURSHDQ )UDPHZRUN 3URJUDPPHIAR2RBIL]RQ " ZDV E

4.1.1. Flightpath 2050 - (XURSHYV 9LVLRQ IRU $YLDWLRQ

7KH )OLJKWSDWK YLVLRQ DGGUHVVHV WZR SPeddD@ exféO R
more efficient and environmentally friendly air transport; and secondly, to maintain global leadership fc
Europe in this sector with a competitive supply chain including large companies and small and medium s
enterprises.

The vision set out in this document stresses the need for an innovation friendly environment relyir
on strong, sustainable and coherent investment in research and innovation and enhanced governe
funding and financing structures. Research, technology and innovation are essential catalysts fol
competitive and sustainable future and Europe needs to start quickly in order to reach the goals for 2050.

This document setting out a European vision for the future of aviation emphasizes where tho
working in aviation see the priorities for the relevant policy, research and innovation instruments. It is

*(XURSHDQ &RPPLVVLRQ (XURSHNQ $HURHDMKWOLUFVRBLHWWR/QQIMRHGY DQG
Report of the Group of Personalities.

* ACARE (2002) Strategic Research Agenda 1. Volume 1 and Volume 2.

® ACARE (2004) Strategic Research Agenda 2. Volume 1 and Volume 2.

® European Commission (March 2018flightpath 2050 -(XURSHYV 9LVLRQ IRU $YLDWLRQ " S5HSRUW
Aviation Research.

" ACARE (2012) Strategic Research & Innovation Agenda (SRIA).

11
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high-level vision of Europe leadership with a competitive aviation industry that is clean, competitive, sal

and secure.

To meet the ambitious goals set by Flightpath 2050, the Advisory Council for Aviation Research ar
Innovation in Europe (ACARE) has developed a new Strategic Research and Innovation Agenda (SRIA).

The SRIA document is focused around five key challenges. For each of these challengestshe targ
by 2050 and the key action areas are described. The renewed ACARE does look into the entire avial
sector i.e. aeronautics and air transport and includes Innovation in addition to research and the work

prepare the SRIA involved all stakeholders.

4.1.2. Strategic Research and Innovation Agenda (SRIA)

The document will serve as the guideline for civil RTD in Europe for years to come. Below is copie

the SRIA recommendations and the five challenges with Targets by 2050 and the Key action areas.

SRIA RECOMMENDATIONS

To achieve the Flightpath 2050 goals for European Aviation, Europe must:

Lead the development of an integrated resilient European air transport systerthat will
meet the mobility needs of European citizens as well as the market needs.

Maintain global leadership for a sector that is highly advanced and anticipated to grow.
Establish efficient and effective policy and regulatory frameworks which ensure a globsg
level playing field and allow European industry to prosper and compete fairly under i
conditions in order tgtimulate research, technology and innovation

Put in place incentives, which are accompanieddog-term programmes with continuity
across R&T efforts over many yearsThis requires developing mechanisms that provide pt
sector investment both at European and national level, complemented by public
partnerships.

Champion sustainable growthso that noise and greenhouse gas emissions can be 1
reduced and innovative, affordable, alternative energy sources can be developed.
ODLQWDLQ WKH VHFWRU fand gnablel $glutivndtb mdtedding-dedui@y risk
EH pBEDQIOWR IXWXUH GHVLJQV

Provide long term thinking to develop state of the art infrastructure, integrated platform
full-scale demonstration and meet the critical need for a qualified and skilled workfor|
today and the future.

12
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4.1.2.1. Challenge 1: Meeting societal and market needs

Targets by 2050
European citizens are able to make informed mobility choices.

- 90% of travellers within Europe are able to complete their journey,tdatwer within 4 hours.

- A coherent ground infrastructure is developed.

- Flights land within 1 minute of the planned arrival time.

- An air traffic management system is in place that provides a range of s¢ovitaeglle at least 25 million
flights a year of all types of vehicles.

Key action areas

The following enablers are needed to achieve the goals:

1. Design of a customer-centric intermodal transportation system: including, foplexaknowing future
customer profiles and expectations as well as market and societal opportunities ateheedagtors,
identifying the benefits and implementation issues of new mobility system condegign of the total
transport system architecture, mobility performance assessment and forecastl as \welovative
infrastructure planning methodologies.

2. Travel process management: to provide the customer a single ticket foritegoemhey as well as travel
information capable of delivering robust, relevant, complete and unbiased travel clioieeabd during a
journey. This will also involve enhancing crisis management to mitigate {hectsnof serious disruption
by providing customers with a robust management and recovery mechanism as weléamgrtheir
rights and interests.

3. Integrated air transport: offering customers a vastly improved seamless travéregentegrating the
points of arrival and departure of all types of air vehicles with atimtes of transport, mitigating their
impact on their neighbours, strategic and tactical air traffic management andtisgppdormation,
communication, navigation and surveillance infrastructure, and delivering systelligence and
autonomy.

4.1.2.2. Challenge 2Maintaining and extending industrial leadership

Targets by 2050
The whole European aviation industry is strongly competitive, deliverdéist products and services
worldwide and has a share of more than 40% of its global market.

- Europe has retained leading edge design, manufacturing and system integrationtycagrabijobs
supported by high profile, strategic, flagship projects and programmes which covdrdlieeimmovation
process from basic research to full-scale demonstrators.

- Streamlined systems of engineering, design, manufacturing, certification and upgredsse@s have
addressed complexity and significantly decreased development costs (including rada@¥on in the
cost of certification). A leading new generation of standards is created.

Key action areas

The following enablers are needed to achieve the goals:

1. Continuous development of new technologies, new vehicles and their demonstration and flight test.

2. Efficient development and manufacturing process featuring seamless integration of dedign
manufacturing capabilities.

Continued and focused investment in Research and Innovation to be at the forefront of new technologies
A fair and balanced set of global regulations and standards to create a global level playing field.
Innovative business models, regulations and incentives to accelerate innovation.

Efficient certification of aviation products.

ogkw
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4.1.2.3. Challenge 3 Protecting the environment and the energy supply

Targets by 2050

- CO, emissions per passenger kilometer have been reduced by 75%mi&ions by 90% and perceived
noise by 65%, all relative to the year 2000.

- Aircraft movements are emission-free when taxiing.

- Air vehicles are designed and manufactured to be recyclable.

- Europe is established as a centre of excellence on sustainable alternaliyeinftluding those for
aviation, based on a strong European energy policy.

- Europe is at the forefront of atmospheric research and takes the leadmulating a prioritised
environmental action plan and establishes global environmental standards.

Key action areas

The following enablers are needed to achieve the goals:

1. Dynamic allocation of targets between stakeholders, permanent survey of researctamestdgularly
updated research priorities.

2. Extraordinary technological effort to define the air vehicles of the future.

3. Improved air operations and traffic management, achieved initially through the deptopmase of
SESAR, allowing for short/medium-term traffic growth in Europe.

4. Improved airport environment (including heliports) which, being at the hedheointermodal transport
system, must deliver a service that meets the needs of passengers while mitigatimgronmental
impact.

5. Availability of affordable, sustainable, alternative energy sources for eocish aviation which will
depend on liquid hydrocarbons for at least several decades.

6. ODVWHULQJ cimateDiMpadR @ falfow low impact operations planning, deeper analysis of the
formation/dissipation of contrails and induced cirrus clouds and their contributigloltal warming to
evaluate the actual environmental impact of a given flight and to optimise dljginations according to
atmospheric conditions.

7. Incentives and regulations that create the right framework to promote environmgigtadlly behavior as
a part of business-as usual throughout all lifecycle phases from new aircrgift aledidevelopment, over
the whole operational period, up to aircraft end-of-life.

4.1.2.4. Challenge 4 Ensuring safety and security

Targets by 2050

- Overall, the European Air Transport System has less than one accidentmpdlidarcommercial aircraft
flights.

- Weather and other environmental hazards are precisely evaluated and risks are properly mitigated.

- Air Transport operates seamlessly through interoperable and networked systemsgati@mned and
unmanned air vehicles to safely operate in the same airspace.

- Efficient boarding and security measures allow seamless security for glokel Ragsengers and cargo
pass through security controls without intrusion.

- Air vehicles are resilient by design to current and predicted on-board and-grotimel security threat
ewlution, internally and externally to the aircraft.

- The Air Transport System has a fully secured global high bandwidth datarkehaodened and resilient
by design to cyber-attacks.

Key action areas

Enablers covering the following aspects are detailed to achieve the goals:

1. Expectations by society for levels of safety and security, the associated burde¢he aedd to provide
privacy and dignity.

2. Air vehicle operations and traffic management particularly relating to diibeats and the integration of
autonomous vehicles into airspace.

3. Design, manufacturing and certification to include safety and security at all stages.

4. Human factors accounting for re-alignment of responsibility and the balarmtsxisfon making between
the human and the machine.

14



== GROUP FOR AERONAUTICAL RESEARCH AND TECHNOLOGY IN EUROPE
@ @ m——”rg w m FRANCE GERMANY  ITALY  THE NETHERLANDS  SPAIN SWEDEN  UNITED KINGDOM

4.1.2.5. Challenge 5 Prioritising research, testing capabilities and education

Targets by 2050

- European research and innovation strategies are jointly defined by all stakeholders, publiatedapd
implemented in a coordinated way with individual responsibility. This invalkescomplete innovation
chain from blue sky research up to technology demonstration.

- A network of multi-disciplinary technology clusters has been created basedllahoration between
industry, universities and research institutes.

- Strategic European aerospace test, simulation and development facilities dfiedgdenaintained and
further developed. The ground and airborne validation and certification processetegiaed where
appropriate.

- Students are attracted to careers in aviation. Courses offered by European Unietrsiiganatch the
needs of the Aviation Industry, its research establishments and administrations &adcenthuously as
those needs develop. Lifelong and continuous education in aviation is the norm.

Key action areas

The following enablers are needed to achieve the goals:

1. Optimisation of the research and innovation lifecycle: encompassing the full Europationasector,
defining research roadmaps which cover all the successive steps of the innovation cycle.

2. Modern infrastructure: high quality R&D infrastructure as a fundamental pfllefficient high-technology
research, ranging from wind tunnels to experimental aircraft, all organized irwarkéor use by all
stakeholders.

3. A skilled workforce: possessing the quality, skills and motivation ta theechallenges of the future; and
being supported by a harmonised and balanced approach covering the entire scope: frorg tatesdt
over primary and secondary education to apprenticeship, academitedoddiprofessional development.

4.1.3. Horizon 2020

The next EU Framework Programme for Research and Innovation has been named Horizon 2020.

W ZLOO EH UXQQLQJ IURP WR ZLWK D WRWDO EXG.

objectives for research and innovation:

- Excellence in the science base 7KH DLP KHUH ZLOO EH WR V-WagsHQJ
excellence in science by developing talent within Europe and attracting leading researchers
Europe.

- Creating industrial leadership and competitive frameworks to support and promote busine:
research and innovation in key enabling technologies; services and emerging sectors with a strc
focus on leveraging private sector investment in R&D; and, to address SME-specific problems.

-  7KH WKL Urackiing BogitaPchallengésvill respond directly to the challenges identified in
EU's growth strategy Europe 2020. It will support activities across the entire spectrum fron
research to market.

As key new features of Horizon 2020 it is stated that for the first time EU funding for research an
for innovation is put together into a truly integrated programme. The aim is to get more impaeténym
euro spent, and to radically simplify the complex landscape of funding programmes that currently exi
Implementation will be simplified and standardized, with simplification covering both funding schemes an
rules. Key aspects will include: a rationalized set of funding schemes, a single set of rules, eadter proj
start and major externalization. In Horizon 2020 Aeronautics and Aviation are found under Transport unc
D JH QH U D GntaH, Qrédn @nt ihtegrated transport
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4.2. Military aeronautics

The European Military Aircraft Industrial base has been and is very strong, and several Air Pow
Systems are being taken into service as well as being upgraded. Many of the technoletppedidor
these programmes have also been the basis for the successful Commercial Aircraft industry and o
industrial sectors.

Through various European collaboration projects and studies European countries have been pay
the way for the next generation of Future Air Systems (manned and unmanned). But the sector is fragmel
and the situation can be described as that five major European aerospace companies are rogeugediyne
three competing combat aircraft programmes and the same will be true for drones if no Europesrisstrateg
put in place.

It can be noted that there are a number'dfyBneration fighter programmes underway in different
parts of the world (US: F22, F35/JSF; Russia: T50 PAK-FA; China: J-20, J-31), while in Europe a joir
planning for the next generation is lacking. This and new operational requirements imply new challenges
defence related aeronautical R&T in Europe.

The declining defence budgets and a change in military priorities mean that it is no longe
economically viable to retain a redundant development capability in Europe. This necessitates a harmoni
approach between Governments, their agencies, industry and research institutions, to enable Euroy
Governments to have access to affordable European Air Power solutions, meeting future defence :
security demands.

Over the past decades a number of initiatives for enhanced collaboration have been taken on
government side like the six-nation initiative of 1998, the European Technology Acquisition Programm
(ETAP) and the European Defence Agency (EDA).

4.2.1. Six-nation initiative (LOI)

A first example on the governmental side was the six-nation initiative of 1998 between Franct
Germany, ltaly, Spain, Sweden and the United Kingdom with@WMfHU R1 ,Q W H Q VEstdlish ® L P
co-operative framework to facilitate the restructuring of European defence indudtiy initiative involves
all GARTEUR member nations except The Netherlands. It should be noted that this initiative was betwe
nations with strong capabilities in military aeronautics, which implies a joint potential to take initiatives
regarding military aeronautics.

4.2.2. European Technology Acquisition Programme (ETAP)

A resulting initiative out of the LOIl-agreement was the European Technology Acquisition
Programme (ETAP) established as an initiative to support the cooperative development of Future Com
Air Systems (FCAS). Encompassing both Technology Development Programmes and Technolo
Demonstration Vehicles, the agreement started in November 2001 when the Ministers of Defence of the
nations signed a Memorandum of Understanding underlining the importance of preparing for future fight
systems.
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4.2.3. European Defence Agency (EDA)

The European Defence Agency (EDA) was established under a Joint Action of the Council ¢
Ministers on 12 July 2004, to support the Member States and the Council in their effort to improve Europe
defence capabilities in the field of crisis management and to sustain the European Security and Defe
Policy (ESDP). EDA is composed of 26 participating Member States (all EU Member States, exce
Denmark).
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5. SUMMARY OF GARTEUR TECHNICAL ACTIVITIES

The total volume of technical activities in the Action Groups was at a much higher level in 201;
compared with 2012. The reason is that a number of new Action Groups in Aerodynamics, Helicopte
Structures and Materials started in 2013.

GoR-AD monitored 10 Action Groups during 2013. Three of them were completed and ted start
up their activities in 2013. The activities of this GoR were at a higher level compared with 2012.0ne mo
Action Group is expected to start early 2014.

GoR-FM monitored 2 Action Groups during 2013, one of them with problems that resulted in ¢
decision to close it before the end.

GoR-HC monitored 3 Action Groups during 2013, one of them starting up its activities in 2013. Th.
activities of this GoR were at a much higher level compared with 2012. Two Action Groups are egpected
start before summer 2014.

GOR-SM monitored 2 Action Groups during 2013. Both Action Groups started their activities in
2012. The activities of this GoR were at a much higher level compared with 2012. One more Action Grol
is close to starting.

Some statistics for the activities are included in the Appendixes as follows:

- Appendix 2 shows an overview of GARTEUR Technical activities 2010-2015;

- Appendix 3 shows the patrticipation in the Action Groups by nations/organizations in 2013;

- Appendix 4 shows the resources deployed within Action Groups;

- Appendix 5 lists the Technical Reports that were finalised in 2013. Furthermore a number c
conference presentations were made by some of the Action Groups.

The following pages present the technical highlights from the four GoRs mainly as one page poste
for Action Groups active during 2013. The situation regarding Exploratory Groups and potential new topi
is also described.

Detailed reports of the GoR activities 2013 are included in a separate document (X/D 48 - Annexes
the Annual report 2013). These annexes are also available on the GARTEUR website.

In chapter 6 examples of GARTEUR success stories are included as well as a section illtis¢rating
links between GARTEUR and EU-projects.
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5.1. Group of Responsables - Aerodynamics (AD)

GoR AD initiates and organises basic and applied research in aerodynamics, often coupled to ot
disciplines. Industrial demands and increasing computational capacity drives the trend towards more mt
disciplinary analysis. Recent and on-going research activities have been and are devoted to:

- Aerodynamics,

- Aerothermodynamics,

- Aeroacoustics,

- Aeroelasticity,

- Aerodynamic shape optimisation,

- Aerodynamics coupled to Flight Mechanics,

- Aerodynamic Systems Integration.

a) HiReTT half model in the ETW tes b) ZDES computation of a 3-eleme c) Lateral jets interactions at superson
section (AG/AG45) aerofoil (AG/AG49) speeds (AD/AGA48)

|
|

Q*(l,,/u_)’=100

d) Transition in hypersonic flows for e) Experimental parametric study ¢ f) CFD computations for a UAV
sharp and blunt cones (AG/AG51) intake design (AD/AG46) configuration (AD/AG46)

w50 0 350 100 150 200 250

Figure 1: lllustrationsR1 WKH *URXS Rl 5GHVSRQVDEOHY 3$HURG\QDPLF
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Durlng 2013 GoR - AD monitored the following Action Groups:
AD/AG-45 3Application of CFD to predict high G Wing Loads
- AD/AG-46 Highly Integrated Subsonic Air Intakés
- AD/AG-47 Coupling of CFD with Flight Mechanics
- AD/AG-48 3 ateral Jet Interactions at Supersonic Spé&eds
- AD/AG-49 Scrutinizing Hybrid RANS-LES Methods for Aerodynamic Applicatigns
- AD/AG-50 Effect of wind tunnel shear layers on aeroacoustic fests
- AD/AG-51 Effect of laminar-turbulent transition in hypersonic floys
- AD/AG-52 Surrogate-Based Global Optimization methods in aerodynamic dgsign
- AD/AG-53 Receptivity and Transition Predictian

For the Action Groups 46, 48-53 a one page summary poster is included on the following pages.

The situation regarding Exploratory Groups and New Topics under review was as follows at the el
of 2013:
- GoOR-AD Exploratory Groups:
Four Exploratory Groups have been running throughout 2013. As several AD/AGs are close
finish it is important that the new Exploratory Groups develop into Action Groups.
f AD/EG- 356$1-6(6 LQWHUIDFLQJ IRU K\EULG DQG HPEHGG
f AD/IEG- 330ODVPD IRU $HURG\QDPLFV’
f AD/EG- 3&RXQWHUPHDVXUH $HURG\QDPLFV’
f AD/IEG-72 3& RXSOHG IOXLG G\QDPLFV DQG IOLJKW PHFK
DLUFUDIW F R®dh-afiméetidglpRrpéad’in early January 2014).
- New Topics
The following topics are considered for Exploratory Groups in 2013:
f Thrust vectorization;
f Inlets and outlets for ventilation;
f Measurement techniques.

The membership of GoORD in 2013 is presented in the table below.

Chairman

Torsten Berglind FOI Sweden
Vice-Chairman

Norman Wood Airbus Operations Ltd United Kingdom
Members

Koen de Cock NLR The Netherlands
Eric Coustols ONERA France
Giuseppe Mingione CIRA Italy

Fernando Monge INTA Spain

Henning Rosemann DLR Germany

Geza Schrauf Airbus Operations GmbH Germany

Ernst Totland SAAB Sweden
Industrial Points of Contact

Thomas Berens CASSIDIAN Germany
Nicola Ceresola Alenia ltaly

Michel Mallet Dassault France

Chris Newbold QinetiQ United Kingdom
Didier Pagan MBDA France

Luis P. Ruiz-Calavera Airbus Military Spain

Table T Membership GoR-AD in 2013
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5.2.  Group of Responsables - Flight Mechanics, Systems and Integration (FM)

GoR-FM is active in the field of flight systems technology in general.

The GoR-FM is responsible for all research and development subjects concerning a chain start
from the air vehicles and their flight mechanics, concerning embedded sensors, actuators, systems
information technology, cockpits, ground control and human integration issues, with reference to automati
for both inhabited and uninhabited aircraft, including, but not limited to:

- Aircraft multidisciplinary design aspects;

- Flight performance, stability, control and guidance;

- Aircraft navigation and mission management;

- Air traffic management and control;

- Integration of remotely piloted systems in the air spaces;

- Safety critical avionics functions and embedded systems;

- Scientific and technical expertise for air systems certification and regulatory aspects.

a) Flight desk c) Air traffic management

=;H

b) Human system
mory

d) ONERA SV4 vertical wind tunne
and associated dynamic simulatior
test benches

Figure 2: lllustrationsRI WKH *URXS RI 5HVSRQVDEOHY 3)OLJKW OHFKDQLFV ¢
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During 2013 GoR-FM monitored the following Action Groups:
- FM/AG-18 ®Towards Greater Autonomy in Multiple Unmanned Air Vehicles
This group presented a series of publications during a special session at the international Bris

UAV Conference, in May 2013.

- FM/AG-19 Flexible Aircraft Modeling Methodologies
This group had been stalled since 2011. It was decided to close this Action Group before its end

SWEDEN UNITED KINGDOM

A one page summary poster of Action Group FM/AG-18 is included on the following page.

The situation regarding Exploratory Groups and New Topics under Review was as follows at the el

of 2013:
- GoR-FM Exploratory Groups:

Two Exploratory Groups were decided to be launched:
f FM/EG-28 3 ( X U R $lbr=ligear Flexible Civil Control Aircraft Benchmarik
f FM/EG-29 37UDMHFWR bhéth®is9 formal, automatic control and geometric

PHWKRGV’

- Examples of topics under consideration:

f Failure handling for UAV;,
f Single Pitot operation;

f Atmospheric boundary flight.

The membership of GoR-FM in 2013 is presented in the table below.

Chairman

Patrick Fabiani (until Sept. 2013) ONERA
Francisco Muioz Sanz (from Oct. 2013 on)  INTA
Vice-Chairman

Francisco Muioz Sanz (until Sept. 2013) INTA
Rob Ruigrok (from Oct. 2013 on) NLR
Members

Antonio Vitale CIRA
Daniel Cazy Airbus
Martin Hagstrom FOI
Bernd Korn DLR
Philippe Mouyon (from Oct. 2013 on) ONERA

Industrial Points of Contact
Francisco Asensio

Laurent Goerig

Fredrik Karlsson

Martin Hanel

Airbus Military
Dassault
SAAB
CASSIDIAN

Table 2: Membership GoR-FM 2013

8 V&YV : Verification and Validation
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5.3. Group of Responsables - Helicopters (HC)

The GOR-HC supports the advancement of civil and defence related rotorcraft teghimolBgropean
research establishments, universities and industries through collaborative reseadtids aatid through identification
of future projects for collaborative research.

The GoOR-HC initiates, organises and monitors basic and applied, computational and exxpérim
multidisciplinary research in the following areas and in the context of appficet rotorcraft (helicopters and tilt
rotor aircraft) vehicles and systems technology.

The field for exploration, analysis and defining requirements is wide. It coversédagavbf basic phenomena
of the whole rotorcraft platform in order to:

- Decrease costs (development and operation) through CFD and comprehensive calculatiealitizoés]

with relevant tests campaigns;

- Increase operational efficiency (improve speed, range, payload, all weather ggphilility efficient

engines, ...);

- Increase security, safety:

f Security studies, UAVs, advanced technologies for surveillance, rescue and recovery,
f Flight mechanics, flight procedures, human factors, new commands and control technologies,
f Increase crashworthines DOOLVWLF SURWHFWLRQ «

- Integrate rotorcraft better into the traffic (ATM, external npisdlight procedures,

requirements/regulations);

- Tackle environmental issues:

f *UHHQLQJ SROOXWLRQ «
f IRLVH H[WHUQDO LQWHUQDO «

- Progress in pioneering: breakthrough capabilities.

Technical disciplines include, but are not limited to, aerodynamics, aeroelastigdirig stability, structural
dynamics and vibration, flight mechanics, control and handling qualities, velgisign synthesis and optimisation,
crew station and human factors, internal and external acoustics and environmental imgectedtigg, and
simulation techniques and facilities for ground-based testing and simulation specific¢mafoto

A characteristic of helicopter and tilt rotor matters is the need foultidisciplinary approach due to the high
level of interaction between the various technical disciplines for tackling the sagues for rotorcraft improvement.

(copyright: ~ (copyright:
Patrick PENNA) = 5. N AgustaWestland)

’

Figure 3: lllustrationsRI WKH *URXS RI 5HVSRQVDEOHY 3+HOLFRSWHL
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Durlng 2013 GoRHC monitored the following Action Groups:
HC/AG-19 Methods for Improvement of Structural Dynamic Finite Element Models using In-Hlagt

Data’

- HC/AG-20 *Cabin internal noise: simulation methods and experimental methods for new solutions fo
internal noise reduction

- HC/IAG- 35RWRUFUDIW 6LPXODWLRQ )LGHOLW\ $VVHVVPHQW 3U
(stating up in April 2013).

For the Action Groups HC/AG-19, HC/AG-20 and HC/AG-21 a one page summary posteudedhoh the

following pages.

The situation regarding Exploratory Groups and New Topics under review was as follows at th2G81 of
- GoRHC Exploratory Groups:

Four Exploratory Groups were runniimg2013:

f
f
f

f

HC/EG- Health & Usage Monitoring Systems - HUMS
HC/EG-31PreFCS-&RQFHSWXDO 'HVLJ@raRCSt ProflighRChgehkdy) V-
HC/EG-323)RUFHV RQ 2EVWDFOHYV LQ 5RWRU :DNH” LV H[BHFW
summer 2014;

HC/EG-33 3Wind turbine wakes and the effect on helicopterc V. H[SHFWHG WR UHV:
Group before summer 2014;

Two Exploratory Groups were started in 2013:

f
f

HC/EG- 3&)' EDVHG IORZ SUHGLFWLRQ IRU FRPSOHWH KHOLF
HC/EG- 3+ H @ter- Ruselage Scattering (installation) Effects for Exterior/Interioisé\
5HGXFWLRQ’

- New Topics
The following topics are being considered for future Exploratory Groups:

f Conceptual Design of Helicopters;
f Performance, fuel efficiency;
f Safety (Crash, Hums, Crew Workload, all weather operations);
f Noise external (passive, active rotors, flight procedures, atmospheric effects, shielding)
f Noise internal (Comfort, Costs, Weight fuel consumption);
f Vibrations having impact on: Comfort, Costs (maintenance);
f Predictive method & Tools;
f Synergies between Civil and Military operations;
f Sand/dust engine protection.
The membership of GORC in 2013 is presented in the table below.
Chairman
Lorenzo Notarnicola CIRA Italy
Vice-Chairman
Mark White Uni of Liverpool United Kingdom
Members and Industrial Points of Contact
Blanche Demaret ONERA France
Klausdieter Pahlke DLR Germany
Antonio Antifora AgustaWestland Italy
Philipp Kramer ECD Germany
Elio Zoppitelli Eurocopter France
Joost Hakkaart NLR The Netherlands
Observer
Richard Markiewicz DSTL United Kingdom

Table 3: Membership GoRC in 2013
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5.4. Group of Responsables - Structures and Materials (SM)

The GoR SM is active in initiating and organising aeronautics orientedreksea structures, structural
dynamics, acoustics and materials in general. Materials oriented reseataket tiee material systems primarily for
the airframe but also for the landing gear and the engines; it includescspspécts of polymers, metals and various
composite systems. Structural research is devoted to computational mechanics, loads anchalbeidplogy.
Research on structural dynamics involves vibrations, response to shock and impagt adielasticity, acoustic
response and adaptive vibration suppression.

The group is active in theoretical and experimental fields of structures amerials to strengthen
development and improvement of methods and procedures. Of great importance is thestinuilation of the
diverse scientific approaches. Experiments give new insights into the mechanismgtofal behaviour that can be
included in improved theoretical models. Finally, the theoretical results muarified and validated by comparison
with results from suitable experiments or trials.

The activities within the Action Groups cover several aspects of new technplogiestructural concepts
and new design and verification criteria. Recent and current work is devoted to:

- High velocity impact;

- Fatigue and damage tolerance assessment of hybrid structures;

- Damage repair in composite and metal structures;

- Sizing of aircraft structures subjected to dynamic loading;

- Bonded and bolted joints.

Computational modelling of bird strike an
experimental validation, from SM/AG24 ¢
3%LUG V!

Figure 4: IlllustrationsRI WKH *URXS RI 5HVSRQVDEOHYV 36WUXFWXUHV DC

During 2013 GoR SM monitored the following Action Groups:

- SM/AG-343'DPDJH UHSDLU ZLWK FRPSRVLWHV’
This AG started in the second half of 2012 and is a result from SM/EG-40.

- SM/AG-35 Fatigue and Damage Tolerang&/ VHVVPHQW RI +\EULG 6WUXFWXUHV’
This AG started in March 2012 and is a result from SM/EG-38.

For thesetwo Action Groups one page summary posters are included on the following pages.
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The situation regarding Exploratory Groups and New Topics under review was as follows at theGa81 of
- GoR - SM Exploratory Groups:

f SM/EG-39 Design of High Velocity Impact on Realistic Structtre
This EG is expected to become an AG in 2014.

f SM/EG-

f SM/EG-

Sizing of aircraft structuHV VXEMHFWHG WR G\QDPLF ORDGLQJ
This EG was formally started at the end of 2012 but no meeting has been held yet.
3% RQBOIG EROWHG MRLQWV’

This EG has just started and no meeting has been held yet.

- New Topics:

The following topics for future Exploratory Groups are discussed:

f Virtual testing;

[ Effect of defects in composite structures;
f Benchmarking activities;
f Additive Layer Manufacturing.

The following topics have not received sufficient interest by the GbRmembers and industrial point of

contacts and are therefore dropped from the list of potential new EGs:

f Compression testing;

f Impact loading on transparent materials;

f Fibre placement.

The membership of GoBM in 2013 is presented in the table below.

Chairman

Tomas Ireman SAAB Sweden
Vice-Chairman

JeanPierre Grisval ONERA France
Members

Joakim Schoén FOI Sweden

Henri de Vries NLR The Netherlands
Jose Maroto Sanchez INTA Spain

Peter Wierach DLR Germany
Aniello Riccid® Univ. Il Naples ltaly

Umberto Mercurio CIRA Italy

Industrial Points of Contact

Roland Lang EADS Military Germany
Vacant Alenia Italy

Luc Hootsmans Stork Fokker The Netherlands
Angel Barrio Céardaba EADS CASA Spain

Hans Ansell SAAB Sweden

Walter Zink Airbus Germany

Sdéren Nilsson SICOMP Sweden

Andy Foreman Qinetiq United Kingdom
Caroline Petiot EADSHW France

Table 4: Membership GoBMin 2013

° Associated member
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6. GARTEUR SUCCESS STORIES AND LINKS TO OTHER EUROPEAN PROGRAMMES

In this chapter examples of GARTEUR success stories are presented as well as the links betw
GARTEUR projects and other European Programmes.

6.1. GARTEUR success stories

Two examples are presented in more detail on the following pagke&U ,QWDNHV $HUR
fromthe*R5 $HURG\Q D RIigi&# Body @@ Aeroelastic Rotorcraft-Pilot-Coupling - Prediction Tools
and Means of Prevention | U Bi@ GoR Helicopters.

7KH ILUVW H[DPSOH 3$LU ,QWDNHV $HURG\QDPLFV" LOOXYV
coordinated by GARTEUR Aerodynamics Action Groups led to the advancement of hybrid numerice
simulation methods and an improved understanding of complex instantaneous internal flow fields, th
preparing the basis for future time-accurate predictions of vital performance parameter@s slynamic
intake distortion and engine/intake compatibility, with accuracy levels meeting industrial requirements.

7KH VHFRQG H[DPSOH 35LJLG %R G-Pilbt@auptiig U RétotbDrv VedldFarsiR W
OHDQV Rl BUHYHQWLRQ "™ FOHDUO\ LOOXVWUDWHY KRZ MRLQW
helicopters, and in particular in modelling Rotorcraft-Pilot Coupling phenomena, has largely been built
over the past decades through national efforts coordinated via GARTEUR Action Groups. There is no ott
organisation in Europe where such a collective effort was done for the specific topics of Rotorcra
modelling for prediction of performance, flying and handling qualities.

Other examples of success stories regarding the &pBLJKW OHFKDQLFV 6\WWHP'
and36 WUXFWXUHYVY DQG ODWHULDOV™ FDQ E#H IRXQG LQ SUHYLRXYV

7KH VXFFHVV VWRU\ SUHVHQWHG LQ W KDanidhb Kestankg Qaxage 5
Tolerance, Bolted Joints & RPSRVLWH 0D W H Ulisbaied hewmtheXdmWEXirogeahn knowledge in
this field had largely been built up through national efforts coordinated via a series of GARTEUR Actio
Groups. The GARTEUR activities led to other European projects within EU Framework and WEAG (nov
EDA) programmes.

The Action Group FM/AG- Nonlinear Analysis and Synthesis Techniques for Aircraft Control
UHFHLYHG WKH *$57(85 $ZDUG DQG U-heat Qnelyss abhd) Sythegisl [ W
7THFKQLTXHV IRU $LUFUDIW &RQWURGVerbinR807ZDV SXEOLVKHG E!
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6.1.1. Intake Aerodynamics
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6.12. 35LJLG %RG\ DQG $HUR-RIDBCOWIDF - FPRWGRAN FToald Viind Means  of
SUHYHQWLRQ"
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6.2. Links with other European Programmes

As illustrated in the example on the previous page there has been strong links between GARTEL
projects and EU Framework projects since the early 1990-ies, when the Framework programmes started.

As there are no dedicated budgets available for GARTEUR projects it was logical that the GoF
looked for possibilities for external funding from EU or other sources as illustrated in the figure below. Th
members of the GoRs are involved in setting up cooperation projects within different European fora.

Figure 5: lllustration of how links are established between GARTEUR and othgrdaur@rogrammes

The nature of many GARTEUR projects often concerns low TRL topics and benchmarking o
methods and the possibilities to get funding for this type of projects (Level 1 projects) within the Framewo
Programmes vg over time.

However, as illustrated in the example on the previous page the knowledge and methods develo
within the GARTEUR projects are the basis for participation also in projects on higher TRL levels.

Additional illustrations of the links between GARTEUR Action Groups and EU projects, as providec
by GoR Aerodynamics and GoR Helicopters, are included on the following pages.
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Figure 6: Links between EU-projects/proposals and GARTEUR AD/AG-43; AD/ABMBD/AG49
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Figure 7: Links between EU-projects/proposals and GARTEUR AR@&d AD/AGE2
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Figure 8 Links between EU-projects and a number of GARTEUR HC/AGs
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10. APPENDIX 2: OVERVIEW OF GARTEUR TECHNICAL ACTIVITIES

The table below presents the 6 years rolling plan 2010-2015 of GARTEUR Action Groups
Regarding new action groups in preparation see chapter 5.

Table 5: GARTEUR Action Groups6 years rolling plan 2010-2015
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11. APPENDIX 3: PARTICIPATION IN ACTIONS GROUPS BY NATION / ORGANISATIONS
IN 2013

GoR (Number of Action Groups)

t Partici t
Country articipants AD(10) FM(D) HC(3) sM(2) | TOTAL(16)

ONERA 10 13

»

France Industry 8

I

Academia

DLR

=
w

Germany Industry

Academia

CIRA

Italy Industry

Academia

NLR

The Netherlands Industry

Academia

INTA

Spain Industry

Academia

FOI

Sweden Industry

Academia

DSTL

United Kingdom Industry

N w|o|r|w|Nl—|w|w]lo|lo|a]||a|ols|n]|o|w

S =] [=1 =1 =] B =1 = A EE RN E A
w|r|olo|o|olo|o|olr|o|lw|vNd|k]lolkv]o|- N
N S [=] IEY I V11N (=] (=1 15N =] (=] 5N S (=] IS (=] (=] =Y (Y (=] f=]
~N|o|lolva|olv|iw|olk kol |o|o]lo o

Academia

Research Academic
GoR AG number Establishments eI Institutes TOTAL

44

N
[
()
~

45

46

47

48

AD
49

50

51

52

(oo |N|N|[o]|O N

53

=
w

FM 18

19

HC 20

21

NIW R |FR]|RIN|W[R|P|IOIN]IA~]|O|W
BIN|PIW]IARINININ|FR|IFPIN|O|O|O

SM 34

WlwWwlw |~ |FP|O)R RO |IO|WIRAIW|A>

AlOJO|O |01

35

=
o

Table 6: Participation in Actions Groups by Nation / organisations it320
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12. APPENDIX 4: RESOURCES DEPLOYED WITHIN ACTION GROUPS: PERSON-MONTH
AND OTHER COSTS IN K Y4

GoR AG 2010 2011 2012 2013 2014 2015*
pm N ¥ pm N ¥ pm N ¥ pm N Y| pm N %l pm N Y4
43 2 0
44 1 0
45 5 10 5 10 5 5 1 0
46 12 0 10 0 3 0 3 3
47 15 0 10 10 1 0
AD 48 17 27 11 7 3 6 6 8 1 0
49 21 175 20 170 15 100 7 70
50 16 60 16 60 8 0 10 20
51 13 40 12 40 12 40
52 20 45 23 63 23 63
53 10 12 13 24 13 24
AD TOTAL 88| 272 72 247 57| 151 71 198 49| 127 36 87
— A 2010 2011 2012 2013 2014 2015*
pm N7%| pm N7%| pm N7%| pm N%| pm N7 pm N ¥
15
16
FM 17
18 33 6 36 6 30 6 12 8
19 42 6 21 2 0 0
FM TOTAL 75 12 57 8 30 6 12 8 0 0 0 0
GoR AG 2010 2011 2012 2013 2014 2015*
pm NYs] pm N Y] pm N Y] pm N Y] pm NY] pm N Ya
15
16
17 17 25 13 18 1 1
HC 18 2 2 0 0 0 0
19 16 4 14 10 12 5 3 0
20 2 1 1 18 10 20 28 18 28
21 18 30 18
HC TOTAL 35 31 27 30 14 7 39 10 50 28 36 28
— A 2010 2011 2012 2013 2014 2015*
pm N7%| pm N7%| pm N7%| pm N%| pm N7Z[ pm NEZ
31 30 30 2 10 3
32 20 10 4 0 2
SM 33 0 0
34 6 0 50 49
35 1 1| 105 16 11l 415 10 35
SM TOTAL 50 40 6 10 12 1 605 65 11 415 10 35
| GRAND TOTAL | 248] 355] 162] 295 113] 165 1825 281] 110 1965 82| 150

Table 7: Resources deployed within action groups: pe®BdRQWK DQG RWKHU FRVWYV LQ N

* NOTE: Several Action Groups are planned to end during 2014, while others are in preparation to be startpdQiis
and 2015. Hence it is not meaningful at this stage to estimate resources for 2015.
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13.

13.1. Technical Reports

APPENDIX 5: LIST OF GARTEUR REPORTS ISSUED IN 2013

. . Distribution
CARIEUR | seilon Natigal Date i Title Authors Classification
number Group reference issue
Remarks
RTS 8/18168 GARTEUR AD/AG-45 .
TP-178 AD/AG-45 | DAAP Feb. 2013 | Application of CFD to predict é;'rv'j%”terf‘;' SﬁingUR
(ONERA) KLJK 3J° ORDGV
GARTEUR AD/AG-50:
Effect of Open Jet Shear
NLR-TR- Layers on Aeroacoustic Wind
TP-180 AD/AG-50 | 2013-194- Nov. 2013 | Tunnel Measurements P.Sijtsma et | GARTEUR
RevEd-1 Improvemepts in al Limited
understanding the effects of
wind tunnel shear layers on
aero-acoustic measurements
Table 8: List of GARTEUR Technical Reports
13.2. Executive Committee and Council
Distribution
GARTEUR number Date of issue Title Classification
Remarks
X/D-45 April 2013 GARTEUR Annual Report 2012 g'sgnTEUR
X/D-46 April 2013 GARTEUR Annexes to Annual Report 2012 SQEJEUR

Table 9: List of GARTEUR reports issued by Executive Committee and Council
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13.3. Conference Publications

The different Action Groups and GoRs did also make presentations at various technical conference
This is noted in the respective GoR chapters in the Annex report (also included on the GARTEU

website).

13.4. Availability of technical reports

The GARTEUR Council decided the following regarding older GARTEUR technical reports:

to make Open GARTEUR reports available on the website after 3 years;

that the titles of all GARTEUR reports (also GARTEUR Limited) should be listed on the website;
that most older reports should be declassified to GARTEUR Open and made available on t
website;

to implement these decisions available older reports have been scanned. Some reports are
missing.

By the end of 2013 the number of reports available on the website was 162.
Another 50 reports are still GARTEUR Limited and kept by the secretariat.

14. APPENDIX 6: LIST OF ABBREVIATIONS

ACARE
ACARE
AD
AG
AIrTN
ASD
ASG
ATM
ATS
AVT
BERR
BMWi
BWB
CDTI
CFD
CIRA
DLR
DSTL
EADS
EASA
EC
EDA
EDTIB

Advisory Council for Aeronautics Research in Europe (old)
Advisory Council for Aviation Research and Innovation in Europe (new)
Aerodynamics

Action Group

Air Transport Net

Aerospace and Defence Industries Association of Europe
Aircraft Sectorial Group (within ASD)

Air Traffic Management

Air Transport System

Applied Vehicle Technology

Department for Business, Enterprise and Regulatory Reform, UK
Federal Ministry of Economics and Technology, DE

Federal Office of Defence Technology and Procurement, DE
Centre for the Development of Industrial Technology, ES
Computational Fluid Dynamics

Italian Aerospace Research Center

German Aerospace Centre

Defence Science and Technology Laboratory, UK

European Aeronautics Defence and Space company
European Aviation Safety Agency

European Commission

European Defence Agency

European Defence Technological and Industrial Base
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EFAPS European Future Air Power Systems

EG Exploratory Group

ERA European Research Area

ERF European Rotorcraft Forum

EREA (Association of) European Research Establishments in Aeronautics
ESDP European Security and Defence Policy

ESRP European Security Research Programme
ETAP European Technology Acquisition Programme
EU European Union

FAS Future Air Systems

FCAS Future Combat Air Systems

FE Finite Element

FM Flight Mechanics, Systems and Integration

FOI Swedish Defence Research Agency

FP Framework Programme

GARTEUR Group for Aeronautical Research and Technology in Europe
GMES Global Monitoring for Environment and Security
GoR Group of Responsables

HC Helicopters

IMG4 Industry Management Groups

INTA National Institute for Aerospace Technology, ES
JAR Joint Aviation Requirements

JTI Joint Technology Initiative

NLR National Aerospace Laboratory, NL

NS Navier-Stokes

ONERA Aeronautics and Space Research Centre

PIO Pilot-In-the-loop Oscillations

PPP Public-Private Partnership

R&T(&D)  Research and Technology (and Development)
RE Research Establishment

RTO Research Technology Organisation (NATO)
SCT Supersonic Civil Transport

SeNTRE Security Network for Technological Research in Europe
SESAR Single European Sky ATM Research

SM Structures and Materials

SME Small to Medium Enterprise

SRIA Strategic Research and Innovation Agenda
SSA Specific Support Action

TDP Technology Demonstration Programmes
UAV Unmanned Aerial Vehicle

XC GARTEUR Executive Committee
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