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1. Introduction 
This paper provides a structured guide to the results of Research and Technical Develop-
ment (RTD) projects relating to Air Transport, carried out in transport research pro-
grammes throughout the European Research Area (ERA). 
It is one of a series of 28 papers. Two further from an original set of 30 transport themes – 
i.e. Long-distance Transport and Financing Tools – have been discontinued as separate 
reports, though all related projects will be covered elsewhere in Thematic Research Sum-
maries. 
 

 Paper no. Transport theme 

1.1 Passenger Transport 
1.2 Freight Transport 
1.3 Urban Transport 
1.4 Rural Transport 
1.5 Regional Transport D

im
en

si
on

 1
 

1.6 EU Accession Issues 
2.1 Air Transport 
2.2 Rail Transport 
2.3 Road Transport 
2.4 Waterborne Transport 
2.5 Other Modes D

im
en

si
on

 2
 

2.6 Intermodal Transport 
3.1 Economic Aspects 
3.2 Efficiency 
3.3 Equity and Accessibility 
3.4 Environmental Aspects 
3.5 User Aspects (incl. ergonomics, quality, choice and rights) D

im
en

si
on

 3
 

3.6 Safety and Security 
4.1 Decision-support Tools 
4.2 Information and Awareness 
4.3 Infrastructure Provision (incl. TENs) 
4.4 Integration 
4.5 Intelligent Transport Systems 
4.6 Regulation / Deregulation 
4.7 Land Use Planning 
4.8 Transport Management 
4.9 Pricing, Taxation and Financing Tools 

D
im

en
si

on
 4

 

4.10 Vehicle Technology 
 
Of the more than 5600 projects from research programmes the Transport Research Know-
ledge Centre (TRKC) ultimately has considered, a total of 219 projects deal partly or fully 
with the issues of Air Transport. 
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1.1 How to use this paper 

It is recommended that you use this paper to locate RTD (Research and Technical Devel-
opment) results on sub-themes where you have a particular interest, rather than reading 
the paper from start to finish: 
 
 

• Start in Section 2 to get an overview of the scope of the particular theme. 
• Read Section 4 that summarises the findings for each sub-theme of interest to you. 
• Consult Annex I to identify the individual projects, be they of European or national ori-

gin, relating to a particular sub-theme. 
• If this is the first time you have used one of the series of thematic research summaries, 

it is strongly recommended that you read Annex II. This explains the background and 
purpose of the EXTR@Web project, and the basis upon which information in this docu-
ment was selected and analysed. 

 
The other sections of this paper can help you to gain an overall picture of the Air Trans-
port theme, associated policy issues and the background of project EXTR@Web. 
 

 
The analysis in this paper is the responsibility of the EXTR@Web project team, and does 
not represent the official viewpoint of the European Commission. 
 
 

1.2 The link to the Transport Research Knowledge Centre 
website 

Further details on individual projects can be obtained from the Transport Research Knowl-
edge Centre (TRKC) website at:  ec.europa.eu/transport/extra
 
 

The TRKC website includes summaries and full final reports of individual projects, as well 
as a variety of analyses, and publications prepared by the EXTR@Web project. 
 
How to best use the online resource: 
• The 'Projects & Analysis' section allows the user to specify a project-wide search on 

'Publication date', 'Origin', 'Document type', 'Mode', 'Sector', 'Geographic area', 'Policy 
objective' and 'Tool', or any combination of these criteria. 

• This may be complemented, or superseded, by the flexible 'Free text search'. 
• On the query result screen, free text search criteria may be refined, as appropriate. Fur-

ther tick boxes here allow limiting query results according to 'Project status' (five levels). 
• Query results are presented in a table, which allows for sorting by column (click on rele-

vant column header for alphanumerical sorting). 
• Project-specific summaries may include links to project websites, or provide contact de-

tails for the project, where available. 
 
It should be noted that the online Transport Research Knowledge Centre will be updated 
frequently, though dependent on input from project co-ordinators. 
Other parts of the TRKC website cover transport research at Programme level, and ex-
pand on transport related issues, e.g. in the 'Links', 'Events', 'Glossary' and 'FAQs' sec-
tions. 
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2. Scope of theme 

2.1 Definition of theme 

All airborne passenger and freight movements that are carried out by heavier-than-air and 
lighter-than-air vehicles, and also associated ground activities, e.g. at airports, air traffic 
control centres etc. Principal means of air transport consist of fixed wing aircraft, helicop-
ters, tilt-rotors and airships. The focus is on commercial aviation by domestic and interna-
tional airlines, relying on dedicated airport infrastructures and air traffic management sys-
tems for regional, European and global transport. It also covers services related to these 
operations. The Air Transport mode is strongly connected to the long-distance transport 
sector, as the typical trip length of air transport is defined as being more than 250 kilome-
tres. 
 
 

2.2 Topics included in theme 

Specific topics included in the theme comprise: 
• Scheduled commercial passenger service; 
• non-scheduled (charter) service; 
• business aviation; 
• air cargo and related land-side logistics; 
• infrastructure provision and management for airport facilities, such as terminals (pas-

senger and freight), and freight distribution and logistics centres; 
• joint management of European air space with the military; 
• Air Traffic Control (ATC) and Air Traffic Management (ATM); 
• airline operations (passenger and cargo); 
• regulation / deregulation with respect to the Single European Sky initiative; 
• aircraft industry (main contractors/'airframers', engine manufacturers, suppliers of other 

hardware, avionics suppliers, suppliers of software solutions, etc.); 
• service providers (e.g. training centres for pilots and air traffic controllers, simulators); 
• operators and agents. 
 
The above summary of topics describes the principal breakdown of technical, 
organisational and managerial aspects that come under the theme, whereas Chapter 4 of 
this document reflects sub-themes according to actual priorities in transport research 
policy. 
 
 

2.3 Significance of theme 

Air traffic has grown at an average rate of 5% over the last 15 years, thereby contributing 
to solid growth in the aviation industry which remains one of the strongest sectors of 
Europe's economy, in spite of recent turmoil such as the terrorist attacks in September 
2001. 
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The rate of growth in air transport demand is expected to continue for the foreseeable fu-
ture, leading to at least a doubling in traffic every 12 years. For instance, in the year 2003, 
European air traffic – both for passengers and cargo – grew by nearly 8%, compared to 
6% globally. This is creating serious capacity problems for air traffic management and bot-
tlenecks at airports. 
Whilst improvements have been made to the national air traffic management (ATM) sys-
tems that constitute the European system, these improvements have not yet kept pace 
with demand, with the result that delays are at relatively high levels. Data for November 
2003 show that about 8% of all flights were delayed by more than 15 minutes with the av-
erage delay per delayed flight reduced to 9 minutes. However, this underlines a consider-
able downward trend in air traffic control related delays since 2000. 
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3. Policy context 
European policy objectives related to theme 
Principal topics of current air transport policy by the European Commission cover: 
• The Single European Sky initiative, an ambitious attempt at reforming the architecture 

of European air traffic control to meet future capacity and safety needs; 
• aviation safety and security which, among other developments, led to the formation of 

the European Aviation Safety Agency (EASA) in 2004; 
• the approval of formal Air Passenger Rights in the European Union in 2005; 
• open skies agreements with major civil aviation markets; 
• the environmental impacts of civil aviation and the long-term view to addressing them; 

and 
• advances in materials, component, and engine technology to meet future requirements 

of more efficient, greener and cost-effective air transports. 
 
The ongoing problem of delays throughout the 1990's, led the European Council in 1999 to 
request a comprehensive reform of European air traffic management. The proposed Single 
European Sky (SES) has taken shape with the launch of SESAR, the implementation pro-
gramme for SES, in 2005. The initiative, which aims to reduce fragmentation of European 
ATM systems through synchronising and integrating plans and actions, will see two major 
steps to ensure that organisational and regulatory SES concepts as well as important ad-
vances in technology, research and validation are adequately addressed: 
• A two-year definition phase that is tasked with devising an Air Traffic Management 

(ATM) Master Plan defining common goals and a vision for the development of the 
European air traffic control infrastructure, scheduled to be finished by early 2008. 

• an industry-led development and implementation phase, which will be based upon the 
results of the definition phase, and will establish the next generation of air traffic control 
systems, synchronise their deployment and implementation. This phase will span from 
2007 to at least 2020, and will be managed under a new governance scheme, which 
will unite the forces of different stakeholders and institutions. 

 
Key areas of immediate action towards the goal of a Single European Sky are: 
• Safety – establishing the European Aviation Safety Agency (EASA), and a safety action 

programme; 
• airspace management – enabling a single European airspace through the integrated 

management of air traffic control centres, air traffic flow management, and free routing; 
• integration of military needs – securing civil/military co-operation on airspace usage and 

management; 
• systems and operations – introducing common technical solutions, regulations and 

standards; 
• framework for providers of air traffic control – regulating and providing national services 

compliant with EC requirements; and 
• social aspects – improving recruitment, training and operational procedures. 
 
The key policy issue lies in achieving improvements in three major categories: 
• Harmonising the safe and efficient management of airspace across Europe; 
• tackling rapidly growing bottlenecks at airports; and 
• adapting human operators and users to new emerging technologies in the whole sec-

tor. 
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Further recent policy activities in the air sector – in most cases led by organisations such 
as Eurocontrol, Airports Council International Europe (ACI Europe) and International Air 
Transport Association (IATA) – e.g. relate to: 
• The work of the 'Airport Operations Programme Advisory Group' which is sub-divided 

into the four activity areas 
• improved traffic management on the movement area, 
• Collaborative Decision Making (CDM), 
• airport airside capacity enhancement practices and initiatives, 
• runway safety; 

• aviation training, aimed at improving management performance; and 
• the effects of new EU regulations on slot management based on a recent study to as-

sess the effects of different slot allocation schemes. 
 
On the industrial side, European politics strongly support the competitiveness of airfram-
ers, engine manufacturers, suppliers and equipment specialists. In particular research into 
new composite materials for use in future efficient and more environmentally-friendly vehi-
cles and next generation engine technology is among the key research objectives. 
These policy activities, addressing the highly globalised character of aviation, are reflected 
in a couple of startling development projects such as: 
• The Airbus A380 megaliner aircraft which took to the skies in April 2005 for the first 

time; 
• advanced engine developments for next generation airliners (such as Airbus A350 

XWB and Boeing 787); 
• development of the Airbus A400M military transport; and 
• various design studies into future advanced concepts such as blended-wing body air-

craft, unmanned aerial vehicles (UAVs) for civilian use and next generation civilian ro-
torcraft vehicles such as tilt-rotors. 

 
Additional focus is given to: 
• Competition issues amongst airlines, reflecting the success of low-cost airlines and 

their impact on structures and organisation of national ('flag') carriers; 
• issues of disputed state aid to ailing 'flag' carriers such as Alitalia and Olympic Airways; 
• controversial incentives by regional, second-tier airports in order to attract low-fare air-

lines (known as the 2004 "Ryanair ruling"); 
• airport policy which targets capacity growth at hubs and regional airports alike; 
• launch aid to airframers for aircraft development programmes (e.g. the WTO dispute 

over direct and indirect subsidies to Airbus and Boeing, respectively); 
• the discussed inclusion of aviation within the EU Emissions Trading Scheme (ETS); 

and 
• environmental policy, e.g. an EU directive allowing Member States to tax aviation fuel in 

order to provide more equal conditions for competing modes of transport. 
 
The Commission has been actively negotiating an 'Open Skies' treaty with the US since 
mid 2003 on the creation of a new transatlantic air transport agreement. Following several 
rounds of talks, the basic framework of an agreement is in place including provisions that 
would remedy the legal issues identified earlier by the European Court of Justice. Drafts 
have been agreed that would bring the EU-US relationship into conformity with Community 
law by removing all discrimination between EU airlines giving them equal opportunities to 
fly on any transatlantic route between the EU and US. The US has made it clear that it is 
prepared to engage constructively with the EU as a whole and to treat all EU airlines 
equally. 
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However, the Transport Council of mid June 2004 felt that this package was still unaccept-
able. Many Member States feel that EU airlines should have more opportunities to access 
the US domestic market, however, this will require detailed consideration on both sides. 
 
On a similar note, the EC intends to amend existing bilateral 'Open Skies' agreements be-
tween the European Member States and China in order to further adapt them to EU law, 
notably concerning certain aspects of international air services agreements such as the 
distribution of slots and tariff rules. The first EU-China aviation summit in summer 2005 
has paved the way for further bilateral negotiations. 
 
National air transport policy schemes 
These are understood too widely go in line with key European policy objectives, while a 
particular focus of Accession Countries is to upgrade Air Traffic Control systems to already 
established Member States standards. 
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4. Synthesis of findings from completed 
projects 

Research projects contributing to the theme of Air Transport can be broken down to the 
following sub-themes: 
• Advanced vehicle design; 
• rotorcraft developments; 
• efficient, quiet and environmentally friendly engines; 
• air traffic control/management; 
• airport capacity and operation; and 
• aircraft and operational safety. 
 
You may wish to further consult the following Thematic Research Summaries that present 
research findings which are complementary to those covered in this paper: 
• D2.E-1.1  Passenger Transport; 
• D2.E-1.2  Freight Transport; 
• D2.E-3.5  User Aspects (incl. ergonomics, quality, choice and rights); 
• D2.E-3.6  Safety and Security; and 
• D2.E-4.10  Vehicle Technology. 
 
Results from the following 13 projects have been included in this Thematic Research Sum-
mary: 
 
Research sub-theme Contributing projects 
Advanced vehicle design BOJCAS; GOING-SAFE; IMCAD 
Rotorcraft developments None yet. 
Efficient, quiet and environmentally friendly 
engines 

AEROCERT; CONSAVE 2050 

Air traffic control/management D8; EYE IN THE SKY; ONESKY; TALIS; 
VINTHEC II 

Airport capacity and operation None yet. 
Aircraft and operational safety 212034: Extending CabinAir; ESSAI; Air 

travel & venous thrombolism 
 
Detailed findings and policy implications for individual projects can be found in Annex I. 
Please refer to acronyms and project titles, respectively, listed above. 
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4.1 Advanced vehicle design 

4.1.1 Research objectives 

In this area research objectives include: 
• Developing a new standard of In-Flight Cabin systems capable to serve even super 

large passenger aircraft; 
• extensively applying new materials, e.g. composites in new aircraft designs with the aim 

to reduce weight, increase structural strength and address maintenance issues; 
• increasing flight safety through a new security system for fuel tanks; 
• developing new ultra-light aircraft; 
• addressing maintenance issues in the design of vehicles using composite materials; 
• optimising aircraft designs with respect to improved environmental performance, e.g. 

related to noise and emissions; and 
• developing Unmanned Aerial Vehicles (UAVs) for civil use in surveillance, border patrol 

and environmental monitoring. 
 

4.1.2 Main findings 

In the area of advanced airframe technology design guidelines for primary composite 
bolted joints based on analyses and tests, and basic research information on the behav-
iour of composite bolted joints has been compiled. 
Two software tools for automated creation of three-dimensional finite element models of 
bolted joints were developed, which enable this complex task to be performed quickly and 
reliably. Progressive damage analysis methods were developed and applied to predict fail-
ure of composite bolted joints loaded quasi-statically and in fatigue. Finally a tool for opti-
misation and damage tolerance studies of complex joints involving large numbers of fas-
teners was developed and implemented in a multi-processing environment. All the devel-
oped tools were validated with an extensive experimental test programme involving a large 
number of joint parameters and joints of varying complexity. Significant fundamental infor-
mation was generated from this test programme, leading to several publications in journals 
and conferences. 
 
A R&D project aimed at optimising the design of a new aircraft set featuring 3-point shoul-
der harness, backrest, an energy absorbing device, spreaders, seat pan, front beam, rear 
and front legs and fittings from the original DYNASAFE prototype. The primary focus was 
to reduce structural weight, production costs, assembly time and maintenance costs while 
also integrating styling and comfort aspects, and making the seat suitable for up to 95% of 
all passengers. The project specified design requirements for installation of the seat proto-
type in the Airbus A320 cabin, and carried out extensive simulations and analyses to com-
pare standard lap belts with 3-point shoulder harnesses, fully confirming the superior per-
formance of the latter. 
 
The complex and costly process of developing cockpit applications has been screened 
with the aim to harmonise target architectures, the interconnection of prototyping and 
specification tools, and to set up a suitable formalism. The major outcome have been 
guidelines for a UML based development methodology for Cockpit Display System (CDS) 
applications, with the IGF data format for exchange of graphical information of symbol-
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based displays as well as interactive displays having been established as a new aeronau-
tical standard. The research project came up with two specific design assistant tools: 
• Cockpit application development assistant tool for target system dependent perform-

ance assessment; and 
• cockpit application development assistant tool for target system independent human 

factors and performance assessment. 
 
 

4.2 Rotorcraft developments 

4.2.1 Research objectives 

In this area research objectives include: 
• Developing advanced rotor blades using composite materials; 
• improving the crashworthiness of helicopters on water; 
• improving passenger safety for helicopters; 
• reducing helicopter noise and vibration; 
• predicting rotorcraft handling, interactions and loads; 
• developing rotorcraft monitoring and diagnosis systems; 
• determining and evaluating new tilt-rotor configurations; 
• developing advanced civil tilt-rotor vehicles with a focus on dynamics and noise; and 
• developing active control technologies for tilt-rotor. 
 

4.2.2 Main findings 

None in the context of projects fully analysed for this paper. 
However, it should be noted that a significant number of research – namely from FP5 
Growth, KA4 "New Perspectives in Aeronautics" and national programmes – has dealt with 
developing improved conventional helicopters and civil tilt-rotor applications, respectively. 
 
 

4.3 Efficient, quiet and environmentally friendly engines 

4.3.1 Research objectives 

In this area research objectives include: 
• Coming up with advanced 3D compressor blade designs; 
• investigating the aero-elastic design of turbine blades; 
• advancing computational fluid dynamics for combustion; 
• analysing system requirements of liquid hydrogen fuelled aircraft; 
• modelling of unsteady combustion in low emission systems; and 
• developing a kerosene-burning rotary aero engine. 
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4.3.2 Main findings 

An assessment of the impacts of aircraft noise based on the analysis of flight profiles found 
a large variation in thrust settings at take-off, especially for large twin-engined aircraft that 
offer many opportunities for using flexed thrust in take-off, intersection take-offs and earlier 
turns, which could potentially reduce noise pollution. The need to modify noise certification 
procedures has not been confirmed while the use of certification noise map data in noise 
assessment procedures has been proposed. Among suggested options for better impact 
assessment regarding the emissions at and around airports has been the compilation of 
data on more aircraft and engine types, and certification data of additional thrust levels 
used in actual operations. Service deterioration of components was not found to signifi-
cantly alter an engine's noise performance, whereas the deterioration of noise protection 
liners in engines was found to negatively influence fuel consumption and NOx emissions. 
 
Acknowledging that technological developments require a considerable time for implemen-
tation, an in-depth research study has developed several robust, detailed and quantified 
scenarios for the time horizons 2020, 2050 and 2100 addressing the pressures arising 
from future air transport demand, its environmental impacts and related political measures. 
The concept focused on detailing radical scenarios allowing the definition of robust 
boundaries for the range of possible growth of aviation and its emissions until 2050. As an 
example, the discussed fleet-wide transition to hydrogen fuel technology in aviation will 
clearly require being aware of typical necessary response times to solve the problems aris-
ing, and to cope with challenges and constraints. 
The analysis of each of the scenarios clearly showed the future need for adequate political 
activities – at the European and global level – supporting the sustainable development of 
air transport and the aviation industry in the European Union. 
 
 

4.4 Air traffic control / management 

4.4.1 Research objectives 

In this area research objectives include: 
• Increasing autonomous flight of aircraft in the future Air Traffic Management system; 
• expanding on concepts for Automatic Dependent Surveillance of commercial aircraft; 
• upgrading the Mediterranean ADS scheme; and 
• assuring improved air and ground collaboration in traffic separation. 
 

4.4.2 Main findings 

Future airborne, low-altitude platforms will be able to support the development and valida-
tion of intelligent transport infrastructures based on the synergy of surveillance, communi-
cations and geographic information systems. The provision of images from sensors would 
offer advantages such as high spatial and temporal resolution, dedication to pre-identified 
areas for selected time-periods, near real-time downloading and acquisition of sensor data 
to ground station, and near real-time processing of data into traffic information systems. 
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The set of possible applications would comprise: 
• GPS/GSM-based mobile traffic sensing and traffic data transmission for inner-urban 

applications; 
• intelligent infrastructures for transport and security operations and provision of im-

provements for everyday mobility problems of people in cities; and 
• provision of dynamic fleet management services based on the actual traffic situation 

through vehicle and mobile equipment that is used for delivering traffic information ser-
vices. 

 
Redesigning airspace as part of the Single European Sky concept is currently not a mature 
exercise which is understood to require further input from local operational experts and as-
sessment by real-time simulation before it can be adopted for deployment. 
 
The regulated Swiss air transport market currently presents itself more monopolistic than 
the one in the EU with competition being decisive for lower fares and higher flight frequen-
cies. Due to additional traffic rights and market accessibility for regional airlines, liberalisa-
tion should also lead to the introduction of new direct flights, and – in the short term – Swit-
zerland’s participation in the European deregulation will have only minor impact, while a 
stronger impulse on the growth rate in the middle term is anticipated. 
 
Advancing the whole array of information services available in the aircraft cockpit, a project 
has conceived a concept of global, interoperable and dynamic availability of services such 
as traffic information service in contract mode, innovative weather service, and applica-
tions for increased pilot situational awareness. Technical features include the creation of a 
federated architecture for dynamic and component based service infrastructures, and the 
integration of flight deck browser. The entire concept has been demonstrated and verified 
using a cockpit simulator with the enhanced capabilities, linked to two application servers. 
 
To understand the implications of shared Situational Awareness (sSA) in aircraft operation 
a study has investigated critical Crew Resource Management (CRM) skills. Scenarios of a 
typical airline service from Amsterdam to London (on a Fokker 100 jet air-craft) have been 
developed for use in flight simulators which led to running a full-scale simulator experiment 
providing insight into shared Situational Awareness and serving as a 'proof of concept' 
demonstration of sSA measurement in realistic operational settings. 
 
 

4.5 Airport capacity and operation 

4.5.1 Research objectives 

In this area research objectives include: 
• Advanced airport surface movement, guidance and control systems; 
• satellite-based inertial future landing techniques; 
• investigating into significantly lower community exposure to aircraft noise; and 
• evaluating small airport laser visual aid guidance equipment. 
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4.5.2 Main findings 

None in the context of projects fully analysed for this paper. 
However, it should be noted that a significant number of research – namely from FP5 
Growth programmes and Eurocontrol's "Airport Operations Programme" – has dealt with 
increasing the air-side capacity of commercial airports, the seamless integration of surface 
operation, and general efficiency gains to address future air traffic growth. These activities 
need to be seen in the context of the Single European Sky initiative which has identified – 
apart from the dominating Air Traffic Control domain – airports as the apparent bottlenecks 
of tomorrow's air transport system. 
 
 

4.6 Aircraft and operational safety 

4.6.1 Research objectives 

In this area research objectives include: 
• Developing new fire/smoke detection and fire extinguishing systems for aircraft; 
• increasing safety by enhancing crew situational awareness; 
• developing a rescue system for light and ultra light aircraft; 
• assessing wake turbulence safety; 
• developing innovative aircraft de-icing systems; and 
• developing seat crash systems for small aircraft. 
 

4.6.2 Main findings 

Expanding on the work programme of an EU project on the cabin air quality of modern air-
craft, a UK study has monitored a BAe146 regional jet and a Boeing 737 narrowbody jet 
during real flight trials. Air quality parameters monitored involved cabin pressure, air and 
globe temperature, relative humidity, air speed and various gaseous components such as 
carbon monoxide, carbon dioxide and nitrogen dioxide which were all found to be within 
legal limits. In addition, semi volatile organic compounds contained in engine and hydraulic 
oil were tested for and were found to be only marginally present in the cabin environment. 
 
Situational awareness (SA) and threat management (TM) in aviation have been investi-
gated in depth starting with a literature review adopting the view that SA is an activity or 
skill rather than the 'mental state' of humans involved. It also showed the close relation of 
SA to decision-making and group processes, leading to the definition of threat manage-
ment (TA) avoiding the negatively perceived term crisis management. Major factors related 
to SA and TM were identified as Controlled Flight Into Terrain (CFIT), approach and land-
ing, and loss of control. 
 
A research study on air travel and venous thrombolism confirmed the information in previ-
ous medical literature on travellers' thrombosis and the causal mechanisms. Seated im-
mobility is a key risk factor independent of the form of travel, with long range flights posing 
a particular problem. Epidemiological studies further confirmed that travellers' risk of suf-
fering thrombosis sharply increases if other issues with the health condition of a person are 
present. This finding was also supported by the patho-physiological studies. 
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4.7 Research gaps 

Security has not been a high profile objective of the Fourth and Fifth Framework Pro-
gramme, though the September 2001 terrorist attacks in the USA changed the research 
agenda overnight. Given this timeline the lack of research findings related to aviation secu-
rity as reported in this paper is logical. However, it must be noted that it has indeed be-
come a major topic of FP6 and FP7 addressing a couple of specific objectives, such as: 
• Tightening air security, aiming at the prevention of illegal acts in the field of aviation; 
• introducing tougher controls at airports, and improving training and co-ordination of the 

staff responsible for security; and 
• elaborating international standards on the reinforcement of cockpit doors for commer-

cial aircraft. 
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Annex I: Contributing projects 
 

Preface  This Annex lists all the projects (European and national) which belong to the Air 
Transport theme, in alphabetical order of project acronym (for projects with acronyms), 
followed by projects without acronyms in alphabetical order of the project's name in Eng-
lish. Where results have been made available to the EXTR@Web project, a summary of 
key findings and policy implications relevant to this theme are given. 
 

 
In 'Origin' column, use country designators as follows: 

Austria – AT; Belgium – BE; Bulgaria – BG; Cyprus – CY; Czech Republic – CZ; Denmark – DK; Estonia – EE; 
European – EU; Finland – FI; France – FR; Germany – DE; Greece – GR; Hungary – HU; Iceland – IS; 
International – INT; Ireland – IE; Italy – IT; Latvia – LV; Lithuania – LT; Luxembourg – LU; Malta – MT; 
Netherlands – NL; Norway – NO; Poland – PL; Portugal – PT; Romania – RO; Slovakia – SK; Slovenia – SI; 
Spain – ES; Sweden – SE; Switzerland – CH; United Kingdom – UK; Other countries – Oth 

Theme: Air Transport Last update: 12 July 2006
Acronym Project title (in English) Origin Research sub-theme 
Key findings  /  Policy implications  /  Project website or contact 

212034: Extend-
ing CabinAir 

Extending CabinAir measurements to 
include older aircraft types utilised in 
high volume short haul operation 

UK Aircraft and operational safety 

Key findings
The results of monitoring the following air quality parameters within the cabin were as follows: 
• Cabin pressure – the average cabin altitude in cruise never exceeded the regulatory ceiling of 8000 ft.; 

for periods during climb and descent, the rates of altitude increase and decrease did exceed the rec-
ommended values; 

• air and globe temperature – mean values usually below 26°C; 
• relative humidity – during cruise, mean RH within the BAe146 was 12.7%, and 20.0% for the B737; 
• air speed – at head height were typically below 0.2 m.s-1; 
• carbon monoxide – all values were of a similar level or less than those found in studies of air quality in 

homes in England. Mean levels somewhat higher on the ground than during cruise; 
• carbon dioxide – mean levels were typically between 700 and 2000 ppm during cruise, and did not ex-

ceed regulatory requirements; 
• nitrogen dioxide – all levels were below the WHO recommendations, as well as below those values 

found within a sample of kitchens in gas cooking homes in England; levels of nitrogen dioxide were 
higher whilst on the ground than during cruise; 

• volatile organic compounds – all measured values are well within the available guidance on air quality 
for internal environments; the highest concentrations were found while the aircraft was on the ground; 

• carbonyls (e.g. formaldehyde, acetaldehyde, acetone, and acrolein) – low levels of all compounds, and 
well below World Health Organisation (WHO) limits, and HSE guidelines; 

• semi volatile organic compounds – for the BAe 146, analysis focused on testing for Exxon 2380 (used 
for engine and APU oil) and Skydrol (used for hydraulic oil); for the Boeing 737 flights, analysis focused 
on Aeroshell Turbine oil 560 (used for engine oil) and Skydrol; very low (if any) indication of these oils 
present in the cabin environment of those monitored flights; 

• bacteria and fungi – higher levels whilst the aircraft is on the ground than during cruise; 
• surface dust, dust mite allergens and cat allergens – very low levels found on board; and 
• ultrafine particles – elevated levels were always found during the ground phases – levels in cruise are 

several orders of magnitude lower. 
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Theme: Air Transport Last update: 12 July 2006
Acronym Project title (in English) Origin Research sub-theme 
Key findings  /  Policy implications  /  Project website or contact 
Policy implications

Overall, levels of measured air pollutants on board the scheduled 14 flights were always below any rec-
ommended health limits. Although it was not possible to make detailed comparisons with the newer types 
of aircraft monitored within the CabinAir project, the results from this study indicated that the levels of pa-
rameters measured in this project were broadly in line with the CabinAir measurements. Therefore, no ob-
vious difference in the cabin environment between these older types of aircraft and the newer types was 
seen. 

Project website

www.rmd.dft.gov.uk/project.asp?intProjectID=11455

3AS Active aeroelastic aircraft structure EU Advanced vehicle design 

Project contact

johannes.schweiger@m.eads.net

AAA Advanced Amphibious Aircraft EU Advanced vehicle design 

Project website (or contact)

none 

ACIDS Air conformal fibre optic ice detection 
system 

EU Advanced vehicle design 

Project contact

aikiades@iesl.forth.gr

ACT-TILT Active control technologies for tilt-
rotor 

EU Rotorcraft developments 

Project contact

marc.allongue@eurocopter.com

ADAMS 2 Human centred operations in aircraft 
dispatch and maintenance 

EU Air traffic control/management 

Project website (or contact)

none 

ADCOMB Advanced 3D compressor blade de-
sign 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

karl.engel@muc.mtu.de

ADFAST Automation for drilling, fastening, as-
sembly, systems integration and tool-
ing 

EU Advanced vehicle design 

Project website

www.euadfast.com
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Theme: Air Transport Last update: 12 July 2006
Acronym Project title (in English) Origin Research sub-theme 
Key findings  /  Policy implications  /  Project website or contact 
ADFCS-II Affordable digital fly-by-wire flight con-

trol systems for small commercial air-
craft (second phase) 

EU Advanced vehicle design 

Project contact

keith.rosenberg@baesystems.com

ADMIRE Advanced design concepts and main-
tenance by integrated risk evaluation 
for aerostructures 

EU Advanced vehicle design 

Project contact

aapicella@aeronautica.alenia.it

ADSEALS Investigation in advanced high tem-
perature seals 

EU Efficient, quiet and environmentally 
friendly engines 

Project website (or contact)

none 

ADS-MEDUP ADS Mediterranean Upgrade Pro-
gramme 

EU Air traffic control/management 

Project website

www.adsmedup.it

ADTURBII Aeroelastic design of turbine blades II EU Efficient, quiet and environmentally 
friendly engines 

Project contact

robert.elliott@rolls-royce.com

ADYN Advanced European tilt-rotor dynam-
ics and noise 

EU Rotorcraft developments 

Project contact

s.nagaraja@agusta.it

AERO2K Global aircraft emissions data project 
for climate impacts evaluation 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

dslee@qinetiq.com

AEROCERT Aircraft Environmental Impacts and 
Certification Criteria 

EU Efficient, quiet and environmentally 
friendly engines 

Key findings

• Assessed noise impacts based on certification data, which relies upon a few basic methods, with a 
large numbers of derivative methods, and found that significant improvements regarding accuracy of 
impact assessment are possible if additional noise data could be obtained; 

• found – through the investigation of flight profiles – a large variation in thrust settings at take-off, espe-
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Theme: Air Transport Last update: 12 July 2006
Acronym Project title (in English) Origin Research sub-theme 
Key findings  /  Policy implications  /  Project website or contact 

cially for large twin engined aircraft that offer many opportunities for using flexed thrust in take-off, in-
tersection take-offs and earlier turns, which could potentially reduce noise pollution; 

• did not identify a need to recommend changes to noise certification procedures, but proposed use of 
certification noise map data in noise assessment procedures; 

• identified possibilities for better impact assessment, regarding emissions at and around airports, by 
having information available on more aircraft and engine types, and obtaining certification data for addi-
tional thrust levels used in actual operations, because the current landing and take-off (LTO) cycle is 
regarded as a worst case situation for aircraft emissions at airports although it is still viable for certifica-
tion purposes; 

• found that inevitable in-service deterioration of components does not significantly alter an engine's 
noise performance; and 

• found that deterioration of noise protection liners in aircraft engines negatively influences fuel con-
sumption and NOx emissions. 

Policy implications

The major observations and results of the AEROCERT project – based on a wealth of flight data – are 
considered a sound basis for future research on tools, models and data required for improved impact as-
sessment and certification. A number of particular findings have already been identified as relevant to on-
going analysis within the noise work programme of International Civil Aviation Organisation (ICAO). Espe-
cially comparisons between certificated and actual noise performance are of interest to the JET-10 work-
ing group (a sub-group of ICAO's Committee on Aviation Environmental Protection), which is looking at 
noise certification requirements. In summary, there remains a strong need for gathering more basic flight 
data on various combinations of current aircraft and jet engines. 

Project website

www.nlr.nl/public/hosted-sites/aerocert/ACframes.htm

AERODROME 
VCR 

Aerodrome VCR – an Air Traffic Con-
trol (ATC) simulator for Air Traffic 
Control Officers (ATCOs) 

EU Advanced simulators 

Project website (or contact)

none 

AEROFIL New concept of high pressure hydrau-
lic filter for aeronautics preserving en-
vironment 

EU Advanced vehicle design 

Project contact

christophe.devillers@sofrance.com

AEROHEX Advanced exhaust gas recuperator 
technology for aero-engine applica-
tions 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

stephan.servaty@muc.mtu.de
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Theme: Air Transport Last update: 12 July 2006
Acronym Project title (in English) Origin Research sub-theme 
Key findings  /  Policy implications  /  Project website or contact 
AEROMEMS II Advanced aerodynamic flow control 

using MEMs 
EU Advanced vehicle design 

Project contact

clyde.warsop@baesystems.com

AEROSAFE Increase of flight safety by develop-
ment of a new security system for fuel 
tanks 

EU Aircraft and operational safety 

Project website (or contact)

none 

AEROSHAPE Multi point aerodynamic shape opti-
misation 

EU Advanced vehicle design 

Project contact

vselmin@aeronautica.alenia.it

AEROSME III Support for aeronautical SMEs, 
Phase III 

EU  

Project website (or contact)

none 

AEROSME IV Support for aeronautical SMEs, 
Phase IV 

EU  

Project website

www.aerosme.com

AFAS Aircraft in the future Air Traffic Man-
agement system 

EU Air traffic control/management 

Project website (or contact)

none 

AGEFORM Age formable panels for commercial 
aircraft 

EU Advanced vehicle design 

Project contact

ronan.dif@pechiney.com

AGNETA Advanced grinding technology of new 
aircraft engine materials 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

markus.fischbacher@tyrolit.com
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Theme: Air Transport Last update: 12 July 2006
Acronym Project title (in English) Origin Research sub-theme 
Key findings  /  Policy implications  /  Project website or contact 
AIR FREIGHT 
CONTAINER 

Development of temperature con-
trolled air freight containers 

EU Aircraft and operational safety 

Project contact

gunnar.ahlberg@envirotainer.com

AIRSCAN Development of stabilisation, route 
guidance, propulsion and ground seg-
ment control systems for the autono-
mous operation of unmanned surveil-
lance/scanning airships 

EU Air traffic control/management 

Project contact

andre.clot@remote-services.com

AITEB Aerothermal investigation of turbine 
endwalls and blades 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

frank.haselbach@brr.de

ALTTA Application of hybrid laminar flow 
technology on transport aircraft 

EU Advanced vehicle design 

Project contact

geza.schrauf@airbus.com

ANAIS Advanced network architecture for in-
flight cabin systems 

EU Advanced vehicle design 

Project contact

alain.tabard@thales-avionics.com

AROMA Acoustic radiation of small turbo-
machines 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

jean-louis.migeot@fft.be

ASAS-TN Airborne Separation Assistance Sys-
tem Thematic Network 

EU Air traffic control/management 

Project contact

francis.casaux@eurocontrol.int

ASICA Air management simulation for aircraft 
cabins 

EU Air traffic control/management 

Project contact

pascal.hermel@lts.liebherr.com
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Theme: Air Transport Last update: 12 July 2006
Acronym Project title (in English) Origin Research sub-theme 
Key findings  /  Policy implications  /  Project website or contact 
ASL Aircraft service logistics EU Airport capacity and operation 

Project contact

andreas.baatz@airbus.dasa.de

ASMGCS Advanced Surface Movement Guid-
ance and Control System 

EU Airport capacity and operation 

Project website (or contact)

none 

ATOS Advanced transmission and oil sys-
tem concepts 

EU Advanced vehicle design 

Project contact

michael.klingsporn@rolls-royce.com

AUTAS Automating FMECA for aircraft sys-
tems 

EU Advanced vehicle design 

Project contact

egirardelli@aeronautica.alenia.it

AVENUE An ATM validation environment for 
use towards EATMS 

EU Air traffic control/management 

Project website

www.eurocontrol.be/ardep-arda/servlets/SVLT014?Proj=CEC084

AWFORS Advanced welding technologies for 
repair and salvage of high valued en-
gine components on nickel and tita-
nium based alloys 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

arno.secherling@rolls-royce.com

AWIATOR Aircraft wing advanced technology 
operations 

EU Advanced vehicle design 

Project contact

rolf.henke@airbus.com

BASSA Bond assisted single step assembly 
of aircraft structural components 

EU Advanced vehicle design 

Project website (or contact)

none 
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Theme: Air Transport Last update: 12 July 2006
Acronym Project title (in English) Origin Research sub-theme 
Key findings  /  Policy implications  /  Project website or contact 
BOJCAS Bolted joints in composite aircraft 

structures 
EU Advanced vehicle design 

Key findings

The main results from BOJCAS were: 
• Design guidelines for primary composite bolted joints based on analyses and tests; and 
• basic research information on the behaviour of composite bolted joints. 
For instance: 
Two software tools for automated creation of three-dimensional finite element models of bolted joints were 
developed, which enable this complex task to be performed quickly and reliably. Progressive damage 
analysis methods were developed and applied to predict failure of composite bolted joints loaded quasi-
statically and in fatigue. Finally a tool for optimisation and damage tolerance studies of complex joints in-
volving large numbers of fasteners was developed and implemented in a multi-processing environment. All 
the developed tools were validated with an extensive experimental test programme involving a large num-
ber of joint parameters and joints of varying complexity. Significant fundamental information was gener-
ated from this test programme, leading to several publications in journals and conferences. 

Policy implications

BOJCAS generated a significant amount of new tools for design and analysis of composite bolted joints, 
which are expected to be assimilated into the design process in the European aerospace industry. It is 
recommended that the tools be developed further in future research actions. 

Project website

www.smr.ch/bojcas

CABINAIR Improving air quality in aircraft cabins 
using 'measurements in the sky' and 
innovative designs and technologies 

EU Advanced vehicle design 

Project contact

pererae@bre.co.uk

CALM Community noise research strategy 
plan 

EU Advanced vehicle design 

Project website

www.calm-network.com

CAPECON Civil UAV application and economic 
effectiveness of potential configura-
tion solutions 

EU Advanced vehicle design 

Project contact

apeled@comgate.iai.co.il

CASH Collaborative working within the aero-
nautical supply chain 

EU Airport capacity and operation 

Project contact

jean-claude.hochon@ixi.fr
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Theme: Air Transport Last update: 12 July 2006
Acronym Project title (in English) Origin Research sub-theme 
Key findings  /  Policy implications  /  Project website or contact 
CAST Crashworthiness of helicopter on wa-

ter: design of structures using ad-
vanced simulation tools 

EU Rotorcraft developments 

Project contact

v.rade@cranfield.ac.uk

CAST DOOR Study for cast doors EU Advanced vehicle design 

Project website (or contact)

none 

CE-APPP Centre of excellence on application of 
plasmas and pulsed-power technique 

EU Advanced vehicle design 

Project website (or contact)

none 

CERES Cost-effective rotordynamics engi-
neering solutions 

EU Rotorcraft developments 

Project contact

bernard.staples@rolls-royce.com

CFD4C Computational fluid dynamics for 
combustion 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

stefan.hohmann@muc.mtu.de

CHS Compartment cassette-handling sys-
tem 

EU Aircraft and operational safety 

Project website (or contact)

none 

COCOPAN Advanced digital network for new 
cockpit overhead panel 

EU Advanced vehicle design 

Project contact

hgrimaud@nec-aero.com

COLSME-ATR Services for collaborative SMEs aero-
nautical technical research 

EU  

Project website (or contact)

none 

COMPOSIT The future use of composites in trans-
port 

EU Advanced vehicle design 

Project website

www.compositn.net
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Theme: Air Transport Last update: 12 July 2006
Acronym Project title (in English) Origin Research sub-theme 
Key findings  /  Policy implications  /  Project website or contact 
CONSAVE 2050 Quantification of constrained scenar-

ios on aviation and emissions 
EU Efficient, quiet and environmentally 

friendly engines 

Key findings

The design of a representative set of robust constrained scenarios on aviation and its emissions for 2020, 
2050 with an outlook to 2100 has been completed. The scenarios are fully developed, quantified, tested 
and broadly reviewed, and based on newest information for the “Background Scenarios” for those fields 
which set the framework for the long-term development in aviation. This work is an important step beyond 
existing scenario work, delivering a foundation for the short-, medium-, and long-term planning, enabling 
more efficient consideration of possible futures and consideration of the implications for technology devel-
opment and other possible responses. The concept of CONSAVE to design a set of “pure”, even extreme, 
scenarios, allows the definition of robust boundaries for the range of possible growth of aviation and its 
emissions until 2050. 
The project has been able to successfully contribute to the development of a common European under-
standing of critical aspects of the long-term development of aviation and its related emissions. 
The CONSAVE study with its major time horizon year 2050 can be regarded as a complementary addi-
tional project, as some key developments for the future in aviation will become strongly relevant only be-
yond 2020. 
The project has clearly shown the sensitivity of air transport to technological and societal changes and po-
litical measures, and how different long-term futures for aviation can be conceived. They require quite dif-
ferent, even opposite strategies for actions and reactions of the stakeholders. 
Technological developments require a considerable time for implementation. With the help of the robust, 
detailed, and quantified scenarios developed by CONSAVE, there is the prospect for an improved stake-
holder response to pressures arising from future air transport demand, its environmental impact and re-
lated political measures, thus enhancing the competitiveness of the European aeronautics industry. 
The results of discussion in the CONSAVE project over a possible fleet roll-over to a new hydrogen fuel 
technology in aviation have clearly indicated the importance of being aware of typical necessary response 
times to solve the problems arising, and to cope with challenges and constraints. 
The concept of the project to develop the Background Scenarios for CONSAVE in close consistency with 
scenarios of the new IPCC/SRES work, which refers to the total emissions caused by human activities but 
does not explicitly identify aviation and its emissions, has the consequence that the CONSAVE findings 
can be regarded as detailed “zoomed-in” scenario information for the special field of aviation and related 
missions which are embedded in the “complete” scenarios for the emissions of all human activities. 
The analysis of each of the CONSAVE scenarios clearly shows the future need for adequate political ac-
tivities, at the European and global level, supporting the sustainable development of air transport and the 
aviation industry in the European Union. 

Policy implications

Technological developments require a considerable time for implementation. With the help of the robust, 
detailed, and quantified scenarios developed by CONSAVE, there is the prospect for an improved stake-
holder response to pressures arising from future air transport demand, its environmental impact and re-
lated political measures, thus enhancing the competitiveness of the European aeronautics industry. 
The results of discussion in the CONSAVE project over a possible fleet roll-over to a new hydrogen fuel 
technology in aviation have clearly indicated the importance of being aware of typical necessary response 
times to solve the problems arising, and to cope with challenges and constraints. 
The concept of the project to develop the Background Scenarios for CONSAVE in close consistency with 
scenarios of the new IPCC/SRES work, which refers to the total emissions caused by human activities but 
does not explicitly identify aviation and its emissions, has the consequence that the CONSAVE findings 
can be regarded as detailed “zoomed-in” scenario information for the special field of aviation and related 
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emissions which are embedded in the “complete” scenarios for the emissions of all human activities, thus 
supplementing and strengthening the work of IPCC/SRES. 
The analysis of each of the CONSAVE scenarios clearly shows the future need for adequate political ac-
tivities, at the European and global level, supporting the sustainable development of air transport and the 
aviation industry in the European Union. 

Project website

www.dlr.de/consave/index.html

CRAHVI Crashworthiness of aircraft for high 
velocity impact 

EU Aircraft and operational safety 

Project website

www.crahvi.net

CRYOPLANE Liquid hydrogen fuelled aircraft –  
system analysis 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

heinz-guenter.klug@airbus.dasa.de

C-WAKE Wake vortex characterization and 
control 

EU Aircraft and operational safety 

Project contact

geza.schrauf@airbus.com

CYPRESS Future engine cycle prediction and 
emissions study 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

jrtilston@qinetiq.com

D8 Deregulation of air traffic CH Air traffic control/management 

Key findings

• The regulated Swiss air transport market currently presents itself more monopolistic than the one in the 
EU; 

• competition is decisive for lower fares and higher flight frequencies; 
• due to additional traffic rights and market accessibility for regional airlines, liberalisation should also 

lead to the introduction of new direct flights; and 
• in the short term, Switzerland’s participation in the European deregulation will show only a weak, and in 

the middle term a stronger impulse on the growth rate. 
Policy implications
• Promotion of an indicator-system; 
• development of air traffic management; 
• clarification and legitimation of the proceedings for an air-traffic management; and 
• tension reduction between the airport-system and the residents Regulations and allocation systems 

should be created, which would permit the determination and charging of external costs to emission 
producers and, at the same time, would guarantee fair and non-discriminatory competition for all mar-
ket participants. 
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Project contact

carloliva@aol.com

DART Development of an advanced rotor for 
tilt-rotor 

EU Rotorcraft developments 

Project contact

marc.allongue@eurocopter.com

DOLSIG Development of lightweight stiff static 
sheet structures in gamma titanium 
aluminide 

EU Advanced vehicle design 

Project website (or contact)

none 

DREAM Dedicated research training in Europe 
on advanced aerospace materials 
and structures 

EU Advanced vehicle design 

Project website (or contact)

none 

DUTIFRISK Dual material titanium alloy friction 
welded (BLISK) 

EU Advanced vehicle design 

Project contact

olaf.roder@muc.mtu.de

EASN European aeronautics science net-
work 

EU  

Project website

lu.fme.vutbr.cz/easn/

ECARE European communities aeronautic re-
search 

EU  

Project website

www.hitech-sme.com

EECS Efficient and economic cabling sys-
tem 

EU Advanced vehicle design 

Project contact

jean-luc.ballenghien@airbus.aeromatra.com

EEFAE Efficient and environmentally friendly 
aircraft engine 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

neil.pickard@rolls-royce.com
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EHA Electro hydraulic actuator EU Advanced vehicle design 

Project contact

nick.mavrikakis@novintec.com

EM-HAZ Methods and technologies for aircraft 
safety and protection against electro-
magnetic hazards 

EU Aircraft and operational safety 

Project website (or contact)

none 

ENABLE Environmental noise associated with 
turbulent boundary layer excitation 

EU Advanced vehicle design 

Project contact

michel.ravachol@dassault-aviation.fr

EPISTLE European project for improvement of 
supersonic transport low speed effi-
ciency 

EU Advanced vehicle design 

Project contact

ulrich.herrmann@dlr.de

ERRORPRED 
(DEF) 

Development of error prediction tech-
niques for the design and certification 
of aircraft flight decks 

EU Advanced vehicle design 

Project website (or contact)

none 

ESACS Enhanced safety assessment for 
complex systems 

EU Advanced vehicle design 

Project contact

acavallo@aeronautica.alenia.it

ESSAI Enhanced safety through situation 
awareness integration in training 

EU Aircraft and operational safety 

Key findings

ESSAI has investigated the topics of situation awareness (SA) and threat management (TM) in great 
depth which led to a set of particular findings: 
• A literature review provided detailed orientation on situation awareness and threat management 

• adopting the view that SA is an activity or skill rather than the 'mental state' of humans involved, 
• showing the close relation of SA to decision-making and group processes, 
• leading to the definition of threat management (TA) avoiding the negatively perceived term crisis 

management, 
• evaluating TA in other domains, namely medicine, fire-fighting, nuclear power industry, offshore oil 

industry, military aviation, and naval operations, 
• investigating the state-of-the-art in aviation training schemes as initiated by airlines and aviation au-
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thorities; and 
• factors affecting SA and TM were identified, focusing on Controlled Flight Into Terrain (CFIT), approach 

and landing, and loss of control by: 
• screening accident and incident data interpreted by aviation experts, through interviews with flight 

crew and the evaluation of flight data recordings, and 
• SA and TM strategies for the flight deck, based on a novel Factors Affecting Situation Awareness 

(FASA) scale which comprises attention and information management, cognitive efficiency, auto-
mated procedures, and inter-human dynamics. 

Policy implications

The three airlines participating in ESSAI – AeroLloyd, British Airways and Alitalia – had planned to evalu-
ate options to integrate the new training scheme, at least partially, with existing programmes for recurring 
and ab-initio training after the end of the project. 

Project website

www2.nlr.nl/hosting/www.essai.net/

ETIS-LINK Thematic Network for European 
Transport Policy Information System 
Development 

EU  

Project website

www.etis-link.info

EUROLIFT European high lift programme EU Advanced vehicle design 

Project contact

peter.thiede@airbus.dasa.de

EUROPIV 2 A joint programme to improve PIV 
performance for industry and re-
search 

EU Advanced vehicle design 

Project contact

stanislas@ec-lille.fr

EUROTURFLO Support of the 5th European confer-
ence on turbomachinery – fluid dy-
namics and thermodynamics, Praha, 
March 18-21, 2003 

EU Efficient, quiet and environmentally 
friendly engines 

Project website (or contact)

none 

EVI-GTI European virtual institute for gas tur-
bine instrumentation 

EU Efficient, quiet and environmentally 
friendly engines 

Project website (or contact)

none 
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EYE IN THE SKY New services for (i) fleet management 

and customised mobility information 
plus (ii) emergency support for crises 
during large-scale events, based on 
the use of low-altitude platforms and 
floating car data 

EU Air traffic control/management 

Key findings

• Development and validation of intelligent transport infrastructures based on the synergy of surveillance, 
communications and geographic information/digital mapping technologies; 

• provision of images from sensor, mounted on low-altitude platforms, offering advantages such as high 
spatial and temporal resolution, or dedication to pre-identified areas for selected time-period; 

• near real-time downloading and acquisition of sensor data to ground station and near real time proc-
essing of the data into traffic information; 

• set up of a complete digital road/traffic database, for the first time for the specific urban area, to serve 
as a geo-reference for multiple layers of relative information like road types, signs and restrictions, to-
pographic data and the statistic traffic flow model; this geo-reference could also be used to geo-
reference the optical sensor’s outputs; 

• development of software for unification of data, derived of different sources (optical sensor, FCD), into 
an integrated information product; 

• development, implementation and validation of a GPS/GSM-based methodology for mobile traffic sen-
soring and traffic data transmission for inner-urban applications (FCD in urban areas); 

• development of intelligent infrastructures for transport and security operations and provision of im-
provements for every-day mobility problems of people in cities; 

• provision of dynamic fleet management services based on the actual traffic situation through vehicle 
and mobile equipment that is used for delivering traffic information services via FCD; and 

• exploitation of state-of-the-art technologies for the production of cost-effective general interest services, 
facilitating daily citizen needs. 

Policy implications

No policy implications directly related to this theme. 

Project website

www.isky.gr

FACE Friendly aircraft cabin environment EU Advanced vehicle design 

Project contact

apaonessa@aeronautica.alenia.it

FACTORY ITS Improving Thin Sheet Use EU Advanced vehicle design 

Project website (or contact)

none 
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FALCOM Failure, performance and processing 

prediction for enhanced design with 
non-crimp fabric composites 

EU Advanced vehicle design 

Project website (or contact)

none 

FANMAN Research and development of a per-
sonal flying system ‘The Fanman’ 

EU Advanced vehicle design 

Project website (or contact)

none 

FASOLLASI Fast solver for linear acoustic simula-
tions 

EU Advanced vehicle design 

Project website (or contact)

none 

FASTWING Foldable, adaptive, steerable, textile 
wing structure for aircraft emergency 
recovery and heavy load delivery 

EU Aircraft and operational safety 

Project contact

h.froehlich@autoflug.de

FIREDETEX New fire/smoke detection and fire ex-
tinguishing systems for aircraft appli-
cations 

EU Aircraft and operational safety 

Project contact

konstantin.kallergis@airbus.dasa.de

FLITE Flight test easy EU Aircraft and operational safety 

Project website (or contact)

none 

FLOMANIA Flow physics modelling – an inte-
grated approach 

EU Advanced vehicle design 

Project contact

werner.haase@m.eads.net

FRAP Free Routes Airspace in Northern 
Europe – Phases 2 and 3 

EU Air traffic control/management 

Project website

www.eurocontrol.int/frap/
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FRICTION 
TESTER 

To increase airport safety and acces-
sibility by developing a new continu-
ous friction measuring system 

EU Airport capacity and operation 

Project website (or contact)

none 

FUBACOMP Full barrel composite fuselage EU Advanced vehicle design 

Project contact

ian.leaver@baesystems.com

FULMEN Analysis of experimental data and 
models for upgraded lightning protec-
tion requirements 

EU Advanced vehicle design 

Project contact

franck.uhlig@aeromatra.com

GIFT GNSS – Inertial future landing tech-
niques 

EU Air traffic control/management 

Project contact

gilbert.letzelter@thales-avionics.com

GOING-SAFE Addressing technical & human factors 
involved in the implementation of  
3-point shoulder harnesses, on all 
seats, in passenger's aircraft 

EU Advanced vehicle design 

Key findings

GOING-SAFE has: 
• Specified design requirements for installation of the DYNASAFE seat prototype in the Airbus A320 ca-

bin; 
• optimised the design of the new GOING-SAFE seat in terms of structural improvements to reduce 

weight, production costs, assembly time and maintenance costs, as well as integrated all the styling 
and comfort aspects, while making the seat suitable for up to 95% of all passengers; 

• optimised design of 3-point shoulder harness, backrest, Discolock energy absorbing device, spreaders, 
seat pan, front beam, rear and front legs and fittings from the DYNASAFE prototype; and 

• carried out extensive simulations and analyses to compare standard lap belts with 3-point shoulder 
harnesses, fully confirming the superior performance of the latter. 

Policy implications

The GOING-SAFE seat concept has initially been foreseen for complete cabin layouts. However, currently 
such advanced seats are strictly required for front row economy seats only and on those aircraft which in-
deed require full dynamic certification compliance for passenger seats. This at the moment is relevant just 
for Airbus A340-500/-600 and Boeing B777 aircraft. Hence the market for a GOING-SAFE seat is limited 
to a mere 10% of all seats in economy. 
In general, as long as airworthiness regulations do not prescribe the use of seats featuring 3-point shoul-
der harness devices, their application will be limited to front rows of newly built aircraft. 
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Project contact

r.dewilde@sda.be

HEACE Health effects in aircraft cabin envi-
ronment 

EU Advanced vehicle design 

Project contact

mellert@aku.physik.uni-oldenburg.de

HELINOVI Helicopter noise and vibration reduc-
tion 

EU Rotorcraft developments 

Project contact

juergen.langer@dlr.de

HELISAFE Helicopter occupant safety EU Rotorcraft developments 

Project contact

e.uhl@autoflug.de

HELIX Innovative aerodynamic high lift con-
cepts 

EU Advanced vehicle design 

Project website (or contact)

none 

HIAER High level modelling of high lift aero-
dynamics 

EU Advanced vehicle design 

Project contact

stefan.wallin@foi.se

HIRETT High Reynolds number tools and 
techniques for civil transport aircraft 
design 

EU Advanced vehicle design 

Project website (or contact)

none 

HORTIA Heat and oxidization resistant titanium 
alloys applications 

EU Advanced vehicle design 

Project contact

philippe.perruchaut@turbomeca.fr

IARCAS Improve and assess repair capability 
of aircraft structures 

EU Advanced vehicle design 

Project contact

cedric.meyer@airbus.aeromatra.com
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ICAS-GT2 Fluid flow and heat transfer within the 

rotating internal cooling air systems of 
gas turbines (2) 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

peter.smout@rolls-royce.com

ICLEAC Instability control of low emission aero 
engine combustors 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

claude.berat@turbomeca.fr

IDA Investigation on damage tolerance 
behaviour of aluminium alloys 

EU Advanced vehicle design 

Project contact

wolfgang.entelmann@airbus.dasa.de

IMAGE Interoperable management of aero-
nautical generic executive software 

EU Aircraft and operational safety 

Project website (or contact)

none 

IMCAD Improving the cockpit application de-
velopment process 

EU Advanced vehicle design 

Key findings

IMCAD started with a study of current and proposed cockpit application development processes, method-
ology and guidelines. This included a survey of applicable information technologies and tools. After this 
study, choices have been made with respect to target architecture, interconnection of prototyping and 
specification tools in the development process, and a suitable formalism. This work resulted in guidelines 
for a UML based development methodology for Cockpit Display System (CDS) applications. 
The IGF format improves the transfer of the prototyping results towards the specification phase. The for-
mat supports exchange of graphical information of symbol-based displays as well as interactive displays 
based upon A661 widgets. The interactive part of the IMCAD IGF format was sent to the ARINC A661 
committee and has been accepted (after some minor modifications) as new aeronautical standard. 
The set of adapted tools consists of: 
• Improved prototyping tools for respectively symbol-based and interactive cockpit display applications, 

by adding IGF export capability for the graphical part and adding UML based export capabilities for the 
functional part of cockpit application prototype; 

• improved specification tool for the graphical part of CDS applications, by adding IGF import capabilities 
and support for connecting the graphical part with the functional part of the specification; and 

• improved specification tool for the functional part of CDS applications, by adding support for the import 
of UML based models specifying the functional part of the prototyping results, and by significantly in-
creasing the power of the dataflow specification language; the language, designed for the specification 
of the data-driven functionality of symbol-based applications, is extended with support for the event-
driven functionality of interactive applications. 

To further improve the cockpit application development process, support for human factors and perform-
ance assessment should be given in the early stage of the design process. Generally, performance bottle-

 
Deliverable D2.E-2.1 Third Annual Thematic Research Summary – Air Transport 

Issue 1.0  Page: 34 of 58 
 

mailto:peter.smout@rolls-royce.com
mailto:claude.berat@turbomeca.fr
mailto:wolfgang.entelmann@airbus.dasa.de


Contract No. GMA2/2001/52046-S07.13187 EXTR@Web 

Theme: Air Transport Last update: 12 July 2006
Acronym Project title (in English) Origin Research sub-theme 
Key findings  /  Policy implications  /  Project website or contact 
necks lead to mismatches between actual system performance and maximum system performance. Poor 
graphical performance can be caused by an inefficient graphical specification. Also, it is important to have 
the human factors of a cockpit application right. Costly corrections of the HMI during later stages of devel-
opment or even when the cockpit application is in service should be avoided. These considerations re-
sulted in the following two IMCAD design-time assistant tools: 
• Cockpit application development assistant tool for target system dependent performance assessment; 

and 
• cockpit application development assistant tool for target system independent human factors and per-

formance assessment. 

Policy implications

The IMCAD project showed that the IGF interchange format does improve the graphical part of the cockpit 
application development. A significant time gain is due to IGF automatic code generation by the HMI proto-
typing tools O3P and Vincent, which enables efficient use of prototyping results in the specification and 
design phase of the cockpit application development process. The IMCAD case study resulted in valuable 
hands-on experience of all involved stakeholders (research institutes, avionics manufactures, air framers 
and tool developers) with the proposed IMCAD methodology. These results can be further exploited by all 
stakeholders in the development of future aircraft in Europe. 

Project contact

dereus@nlr.nl

INCA Improved NDE concepts for innova-
tive aircraft structures and efficient 
operational maintenance 

EU Advanced vehicle design 

Project contact

wolfgang.bisle@airbus.dasa.de

INDET Integration of non destructive testing EU Advanced vehicle design 

Project contact

vanessa.mengeling@eads.net

INTENT The transition towards global air and 
ground collaboration in traffic separa-
tion assurance 

EU Air traffic control/management 

Project contact

ruigrok@nlr.nl

ISAWARE II Increasing safety by enhancing crew 
situation awareness 

EU Aircraft and operational safety 

Project contact

xavier.louis@thales-avionics.com
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ITEC-FDP Interoperability through European col-

laboration – Flight Data Processing 
EU Air traffic control/management 

Project website

www.itec-fdp.com

I-WAKE Instrumentation systems for on-board 
wake-vortex and other hazards detec-
tion warning and avoidance 

EU Aircraft and operational safety 

Project website (or contact)

none 

JAR TEL Joint Aviation Requirements: Transla-
tion and Elaboration of Legislation 

EU Aircraft and operational safety 

Project website

www.sofreavia.com/jartel/

JEAN Jet exhaust aerodynamics and noise EU Efficient, quiet and environmentally 
friendly engines 

Project contact

john.fitzpatrick@tcd.ie

KATNET Key aerodynamic technologies for air-
craft performance improvement 

EU Advanced vehicle design 

Project website (or contact)

none 

KERO Kerosene-burning Rotary Aviation 
Engine 

EU Efficient, quiet and environmentally 
friendly engines 

Project website (or contact)

none 

LACED Rescue system for light and ultralight 
aircraft 

EU Aircraft and operational safety 

Project website (or contact)

none 

LISA Light-weight low-cost surface protec-
tion for advanced aircraft structures 

EU Advanced vehicle design 

Project contact

martin.beneke@airbus.dasa.de
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LOADNET Low cost optical avionics data net-

works 
EU Advanced vehicle design 

Project contact

david.s.jones@bae.co.uk

LOPOCOTEP Low pollutants combustor technology 
programme 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

olivier.penanhoat@snecma.fr

MA-AFAS The more autonomous aircraft in the 
future Air Traffic Management system

EU Air traffic control/management 

Project contact

jane.martin@baesystems.com

MAGFLY Magnetic bearings for smart aero en-
gines 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

stephan.servaty@muc.mtu.de

MALVINA Modular avionics for light vehicles in 
aeronautics 

EU Advanced vehicle design 

Project contact

m.moreliere@tharsys.fr

MANHIRP Integrating process controls with ma-
nufacturing to produce high integrity 
rotating parts for modern gas turbines

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

kate.fox@rolls-royce.com

M-DAW Modelling and design of advanced 
wing tip devices 

EU Advanced vehicle design 

Project contact

alan.mann@baesystems.com

MENELAS Minority effluent measurements of air-
craft engine emissions by infrared la-
ser spectroscopy 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

rosencher@onera.fr
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MESA Magnetostrictive equipment and sys-

tems for more electric aircraft 
EU Advanced vehicle design 

Project contact

c.may@zip.uni-sb.de

MFF CNS/ATM Integrated Programme 
‘Mediterranean Free Flight’ 

EU Air traffic control/management 

Project website

www.ifatsea.org/html/mff1.html

MICROVOLT Development of a new, ultralight air-
craft 

EU Advanced vehicle design 

Project website (or contact)

none 

MMFSC Manufacturing and modelling of fabri-
cated structural components 

EU Advanced vehicle design 

Project website

www.mmfsc.net

MOB A computational design engine incor-
porating multi-disciplinary design and 
optimisation for blended wing body 
configuration 

EU Advanced vehicle design 

Project contact

a.j.morris@cranfield.ac.uk

MOLECULES Modelling of low emissions combus-
tors using large eddy simulation 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

ruud.eggels@rolls-royce.com

MOTIFES Multimedia optical-plastic technolo-
gies for in-flight entertainment 

EU Advanced vehicle design 

Project contact

plambkin@nmrc.ie

MUSCLES Modelling of unsteady combustion in 
low emission systems 

EU Efficient, quiet and environmentally 
friendly engines 

Project website (or contact)

none 
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NANOSCAN New and novel systems for composite 

aircraft NDE 
EU Advanced vehicle design 

Project contact

reiko.takahashi@twi.co.uk

NATACHA Network architecture and technolo-
gies for airborne communication of 
internet high bandwidth application 

EU Advanced vehicle design 

Project contact

harald.seidel@kid-systeme.de

NEFA New empennage for aircraft EU Advanced vehicle design 

Project website (or contact)

none 

NEPAIR Development of the technical basis 
for a new emissions parameter cover-
ing the whole aircraft operation 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

dhlister@qinetiq.com

NEWSCREEN Three large displays cockpit approach EU Advanced vehicle design 

Project contact

jean-luc.vassort@thales-avionics.com

NUP2 North European ADS-B Network Up-
date Programme Phase 2 

EU Air traffic control/management 

Project website

www.nup.nu

ONESKY One non-national European sky EU Air traffic control/management 

Key findings

This report gives examples of what can be achieved by taking a Single Sky view when redesigning air-
space, but that the designs described are relatively immature and would therefore need further input from 
local operational experts and assessment by real-time simulation before they should be considered for 
operational implementation or deployment. 

Policy implications

Looking at a scenario in which the present concepts are continued a so-called “capacity wall” will come 
about in the very near future – indicated by the highly overloaded initial designs within the clean sheet 
study –, leading to increased delays and costs. Therefore, adapting the principles of the “Single Sky” initia-
tive should be started as soon as possible. 

Project contact

www.oneskysite.org
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OPTISPRAY Optimisation of spray forming of ad-

vanced high quality components of 
superalloys for aeronautic applica-
tions 

EU Advanced vehicle design 

Project contact

inaki.madariaga@itp.es

ORDICO Oxidation resistant AL and PTAL dif-
fusion coatings with improved oxida-
tion and thermomechanical fatigue life

EU Advanced vehicle design 

Project contact

lothar.peichl@muc.mtu.de

PAMELA Prospective analysis for modular elec-
tronic integration in airborne systems 

EU Advanced vehicle design 

Project contact

joseph.huysseune@thales-avionics.com

PAMELA-2 Piezoactive motors for more aircraft EU Advanced vehicle design 

Project website (or contact)

none 

PARTEMIS Measurement and predictions of the 
emission of aerosols and gaseous 
precursors from gas turbine engines 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

cwwilson@qinetiq.com

PARVIS High performance damping material 
for aeronautical use 

EU Advanced vehicle design 

Project website

www.aero-scratch.net

PIVNET2 A European collaboration on devel-
opment, quality assessment, and 
standardization of particle image ve-
locimetry for industrial applications 

EU Advanced vehicle design 

Project website (or contact)

none 

POA Power optimised aircraft EU Advanced vehicle design 

Project contact

lester.faleiro@lli.liebherr.com
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POSICOSS Improved post buckling simulation for 

design of fibre composite stiffened fu-
selage structures 

EU Advanced vehicle design 

Project contact

rolf.zimmermann@dlr.de

PROJECT M3 High dissipative integrated modular 
electronic packages 

EU Advanced vehicle design 

Project website (or contact)

none 

PROMUVAL Prospective study on the state of the 
art of multidisciplinary modelling, si-
mulation and validation in aeronautics

EU Advanced vehicle design 

Project website (or contact)

none 

QUALISTIR Development of novel non-destructive 
testing techniques and integrated on-
line process control for robotic and 
flexible friction stir welding systems 

EU Advanced vehicle design 

Project contact

thierry.laffont@rd-tech.com

RAMGT Robust aerofoils in modern gas tur-
bines 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

john.schofield@rolls-royce.com

RHILP Rotorcraft handling, interactions and 
loads prediction 

EU Rotorcraft developments 

Project contact

philippe.rollet@eurocopter.com

ROBAIR Development of a robotic system for 
the inspection of aircraft wings and 
fuselage 

EU Aircraft and operational safety 

Project contact

mike@sonatest-plc.com

ROSAS Research on silent aircraft concepts EU Advanced vehicle design 

Project contact

eric.maury@airbus.fr
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Key findings  /  Policy implications  /  Project website or contact 
SAFECOMP Low energy cure laminates for high-

energy absorption in sports goods 
and other safety critical areas 

EU Aircraft and operational safety 

Project website (or contact)

none 

SAFE SOUND Safety improvement by means of 
sound 

EU Aircraft and operational safety 

Project contact

jean-luc.vassort@thales-avionics.com

SALVAGE Small airport laser visual aid guidance 
equipment 

EU Air traffic control/management 

Project website (or contact)

none 

SAMOVAR-
M.A.P. (DEF) 

Samovar houses transportation by 
manoeuvrable aerostat-powered ve-
hicle 

EU Advanced vehicle design 

Project website (or contact)

none 

SCRATCH  
Phase 3 

Services for collaborative SMEs aero-
space technical research 

EU  

Project website (or contact)

none 

SEAL-COAT Abradable seal coatings and clad-
dings for compressor applications 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

barry.oreilly@esil.ie

SEDF 3D Simulation of elastic die forming proc-
ess for 3 dimensional parts 

EU Advanced vehicle design 

Project website (or contact)

none 

SHINE Smart hybrid integrated navigation 
equipment 

EU Air traffic control/management 

Project website (or contact)

none 
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SIA-TEAM Soot in aeronautics – towards enhan-

ced aeroengine combustor modelling 
EU Efficient, quiet and environmentally 

friendly engines 

Project contact

clemens.naumann@dlr.de

SILENCE(R) Significantly lower community expo-
sure to aircraft noise 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

eugene.kors@snecma.fr

SMARTFUEL Third generation digital fluid man-
agement system 

EU Advanced vehicle design 

Project contact

h.d.schnell@autoflug.de

SOBER Sonic boom European research pro-
gramme: numerical and laboratory-
scale experimental simulation 

EU Advanced vehicle design 

Project website (or contact)

none 

S-WAKE Assessment of wake vortex safety EU Aircraft and operational safety 

Project contact

bruina@nlr.nl

SYNAMEC Synthesis tool for aeronautical 
mechanisms design 

EU Advanced vehicle design 

Project contact

didier.granville@samcef.com

TANGO Technology application to the near 
term business goals and objectives of 
the aerospace industry 

EU Advanced vehicle design 

Project contact

marc.vincendon@airbus.fr

TALIS Total information sharing for pilot situ-
ational awareness enhanced by intel-
ligent systems 

EU Air traffic control/management 

Key findings

TALIS has been an innovating project, on several levels. Key findings can be summarised as: 
• Conceiving the services concept for global, interoperable and dynamic availability of services; 
• creating a federated architecture for dynamic and component based service infrastructures; 
• integrating the principles of a flight deck browser for information; 
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Key findings  /  Policy implications  /  Project website or contact 
• conceiving applications for increased pilot situational awareness; 
• innovating the traffic information service in contract mode; 
• innovating weather service; 
• innovating a total information sharing protocol, ready for standardisation; and 
• studying contextual information for intelligent systems. 
For demonstration and verification of these features, the TALIS project developed a prototype at the prem-
ises of Thales Avionics in Toulouse, which shows a cockpit simulator with the enhanced capabilities, a 
Java-based TALIS infrastructure, and the two initial TALIS application servers. 

Policy implications

The high costs of air-ground integration are understood to be a major problem. All technologies supporting 
the integration of air and ground systems take a long time from research until implementation, due to mas-
sive safety concerns, the costs of avionics integration, and the necessity for global deployment of infra-
structures. Hence typical implementation cycles for new aviation technologies are measured in decades 
rather than in years as is the case e.g. for car or in the maritime sector. The TALIS concept targets the 
shortening of time-to-market for new avionics packages, and herewith reduces the costs of implementation 
through provision of early benefits coming from an earlier deployment of the operational concepts. 
The concept of intelligent and mobile transport systems has just been started to be explored, it bears a 
very high potential for research, with useful applications for the travelling public and the air transport sys-
tem, increased intellectual property for the research community, and last but not least overall benefits to 
the European society. 

Project website

talis.eurocontrol.fr

TAURUS Technology development for aeroela-
stic simulations on unstructured grids 

EU Advanced vehicle design 

Project contact

luciano.fornasier@m.eads.net

TBC PLUS New increased temperature capability 
thermal barrier coatings 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

reinhard.knoedler@power.alstom.com

TILTAERO Tilt-rotor interactional aerodynamics EU Rotorcraft developments 

Project contact

s.nagaraja@agusta.it

TITALUM Improvement of tools for the machin-
ing of aeronautic aluminium and tita-
nium alloys 

EU Advanced vehicle design 

Project contact

bt@triion.dk
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TRANSPOLIS Concept for High Trade Centres EU  

Project website (or contact)

none 

TRISYD Tilt-rotor integrated drive system de-
velopment 

EU Rotorcraft developments 

Project contact

s.nagaraja@agusta.it

TURBINECOAT Development of protective coatings 
for gas turbine components 

EU Efficient, quiet and environmentally 
friendly engines 

Project website (or contact)

none 

TURBONOISE-
CFD 

Turbomachinery noise source CFD 
models for low noise aircraft engine 
designs 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

brian.tester@rolls-royce.com

UAV-NET Civilian UAV thematic network: tech-
nologies, applications, certification 

EU Advanced vehicle design 

Project website (or contact)

none 

USICO UAV safety issues for civil operations EU Advanced vehicle design 

Project contact

reimund.kueke@airobotics.de

UTAT Unsteady transitional flows in axial 
turbomachines 

EU Efficient, quiet and environmentally 
friendly engines 

Project contact

stephan.servaty@muc.mtu.de

VELA Very efficient large aircraft EU Advanced vehicle design 

Project contact

dirk.vreith@airbus.dasa.de

VERDICT Virtual evaluation and robust detec-
tion for engine component non de-
structive testing 

EU Efficient, quiet and environmentally 
friendly engines 

Project website (or contact)

none 
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VICTORIA Validation platform for integration of 

standardised components, technolo-
gies, and tools in an open, modular 
and improved aircraft electronic sys-
tem 

EU Advanced vehicle design 

Project contact

joseph.huysseune@thales-avionics.com

VINTHEC II Visual interaction and human effec-
tiveness in the cockpit, Part II 

EU Air traffic control/management 

Key findings

VINTHEC II has: 
• Performed empirical investigations of shared Situational Awareness (sSA), including the difficulties in 

measurements that could validate the impact CRM courses actually have on pilot behaviour; 
• developed scenarios of a typical service from Amsterdam to London using a Fokker 100 jet aircraft, 

and for use in the NLR Research Flight Simulator; 
• tested scenarios, equipment, measurement systems and general procedures in pilot runs using BAE 

Systems' fixed base simulator; and 
• run a full-scale simulator experiment that provided insight into shared Situational Awareness, and 

served as a 'proof of concept' demonstration of shared SA measurement in an operationally realistic 
setting. 

Policy implications

VINTHEC II explicitly emphasised implementation and transfer of usable results to industry. Although the 
immediate focus of this implementation would be aviation (systems design and safety training communi-
ties and human factors certification), there are clear applications of the VINTHEC II methodology to other 
domains. This is because the shared Situational Awareness scenario is not unique to civil flightdeck op-
erations. 

Project website

www.vinthec.net

WAFS Welding of airframes by friction stir EU Advanced vehicle design 

Project contact

stewart.williams@baesystems.com

WAKENET2-
EUROPE 

A European thematic network for air-
craft wake turbulence 

EU Aircraft and operational safety 

Project website (or contact)

none 

X²-NOISE Aircraft external noise network, Phase 
II 

EU Efficient, quiet and environmentally 
friendly engines 

Project website (or contact)

none 
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– Aeronautical stakeholders tools for 

the European research agenda 
EU  

Project website (or contact)

none 

– Aerospace SME forum EU  

Project website (or contact)

none 

– Aircraft emissions and reduction tech-
nologies 

EU Efficient, quiet and environmentally 
friendly engines 

Project website (or contact)

none 

– Air travel & venous thrombolism UK Aircraft and operational safety 

Key findings

This study was designed as a series of inter-related studies with aims to determine: if the risk of venous 
thrombosis is increased by air travel; the magnitude of this risk; the effect of other factors on the associa-
tion; the causal mechanisms. The project contributes to the passenger transport theme, in particular pas-
senger transport services and passenger behaviour and choice. The results of the research indicated: 
• A consistent picture in line with previous medical literature on travellers' thrombosis and strengthening 

previous research due to larger number of subjects; 
• seated immobility is a risk factor for VTE and is present whatever form of travel; 
• that the longer the period of travel, the greater the risk; multiple flights in a short period probably reflect 

the same phenomenon; 
• the epidemiological studies risk of travellers' thrombosis increases sharply if other risks for VTE are 

present and these results supported by the patho-physiological studies; 
• taken overall, no changes in any coagulation parameters during an 8-hour flight or during a similar pe-

riod of hypobaric hypoxia in a hypobaric chamber (compared to control situations); and 
• careful analysis of the data from the Volunteer Study (which included subjects at increased risk for 

VTE) demonstrated a small population of 'hyper-responders'. 

Policy implications

Air operators and health and safety executives need to be aware of the main risk factors for VTE: seated 
immobility; A small risk present in all forms of travel and for all people population with increased risk with 
longer periods of travel; Risk increases if other risks for VTE are present. 

Project contact

mendiss@who.ch

– Assemblies of fibre reinforced thermo-
plastic parts out of qualified materials, 
using adapted welding techniques, for 
aerospace applications 

EU Advanced vehicle design 

Project website (or contact)

none 
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– Certification and human error consid-

erations – knowledge propagation into 
new safety critical technologies 

EU Aircraft and operational safety 

Project website (or contact)

none 

– Development of a new fuel tank sys-
tem with increased safety, beginning 
with light airplanes but also compati-
ble with any other fuel tank 

EU Aircraft and operational safety 

Project website (or contact)

none 

– Development of an innovative aircraft 
de-icing system 

EU Aircraft and operational safety 

Project website (or contact)

none 

– Development of stabilisation, route 
guidance, propulsion and ground 
segment control systems for the 
autonomous operation of unmanned 
surveillance/scanning airships 

EU Advanced vehicle design 

Project website (or contact)

none 

– Dissemination and applications of tur-
bulence research in Europe 

EU Aircraft and operational safety 

Project website (or contact)

none 

– Electro hydraulic actuator EU Advanced vehicle design 

Project website (or contact)

none 

– Eurocontrol ADS Programme – 
Stages 1 and 2 

EU Air traffic control/management 

Project website (or contact)

none 

– Flame retardant rare fibres fabrics for 
the aircraft industry 

EU Advanced vehicle design 

Project website (or contact)

none 
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– Leveraging on space technologies to 

enhance SME competitiveness 
EU Advanced vehicle design 

Project website (or contact)

none 

– Project for developing a very-light-
aircraft capable to be mainly emplo-
yed in agricultural treatments, disin-
festations, and to fight against locusts

EU Advanced vehicle design 

Project website (or contact)

none 

– Promoting awareness on European 
RTD activities in computational engi-
neering and science through the EC-
COMAS congress 

EU  

Project website (or contact)

none 

– Research and development of a chute 
extractor device for light aircraft 

EU Aircraft and operational safety 

Project website (or contact)

none 

– Rotorcraft monitoring and diagnosis 
systems 

EU Rotorcraft developments 

Project website (or contact)

none 

– Seat crash systems for small aircraft EU Aircraft and operational safety 

Project website (or contact)

none 

– Support to 4th European conference 
on turbomachinery, fluid dynamics 
and thermodynamics 

EU Efficient, quiet and environmentally 
friendly engines 

Project website (or contact)

none 

– Time-triggered protocol forum EU  

Project website (or contact)

none 
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– UAV civilian application workshop: 

environment/communication/safety 
EU Advanced vehicle design 

Project website (or contact)

none 

– Vacuum injected composite parts for 
small aircraft 

EU Advanced vehicle design 

Project website (or contact)

none 
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Annex II: General information on the Transport 
Research Knowledge Centre and ana-
lysis process used 

The Knowledge Centre's background 

The EXTR@Web project – Exploitation of Transport Research Results via the Web – at-
tempts to collect, structure, analyse and disseminate transport research results, covering 
not only EU supported but also nationally financed research in the European Research 
Area (ERA), as well as selected global transport RTD programmes and projects. 
 
The EXTR@Web consortium has brought together eight main contractors to combine 
strong and in-depth technical knowledge of transport technology and of EU and national 
transport RTD programmes with solid communication and dissemination experience. 
 
The current project's direct predecessor, EXTRA (a Fourth Framework Programme Trans-
port RTD project), co-ordinated dissemination activities on the European level for the first 
time. While FP4 addressed transport research on a mode-by-mode basis, the current Fifth 
Framework Programme (FP5) focuses on generic themes that consequently reflect trans-
port policy objectives. 
 
The EXTR@Web project will provide support to research at European and national levels 
by building up and promoting an electronic hub. The key objectives are: 
• To establish a comprehensive web-based Knowledge Centre, providing structured and 

timely access to both detailed and user-oriented summary information on transport re-
search programmes and their results across Europe; 

• to provide an electronic hub for inter-connecting European and national programmes 
and individual networks concerned with transport research into an easily navigable 
European network; 

• to establish a common best practice scheme for the structure and content of the re-
porting of transport research results; 

• to provide high-quality analytical outputs that are structured and tailored according to 
the type of stakeholder and medium; and 

• to raise awareness of the new service, the implications of emerging results, and the 
wider opportunities under national research programmes across Europe as a whole. 

 
EXTR@Web will provide a comprehensive pool of programme, project and results related 
information to users, principally in electronic format via the Internet. The approach is based 
on three main strokes of work covering: 
• Monitoring, analysis and information preparation; 
• website and electronic news service, the principal dissemination channels; and 
• management of knowledge transfer, including dissemination by non-electronic means, 

and also the maintenance of a contact database and e-mail enquiry service and 
evaluation of the performance of EXTR@Web. 
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Definition of transport research 

For inclusion into the Transport Research Knowledge Centre, Transport research pro-
grammes and projects have to be within the definition of research and transport simultane-
ously. This will define the eligibility of projects. 
 

Definition of research 

General OECD definition: 
"Creative work undertaken on a systematic basis in order to increase the stock of knowl-
edge, including knowledge of humanity, culture and society, and the use of this stock of 
knowledge to devise new applications." 
 
Additional transport research criteria: 
• Targeted – in line with transport policy aims, strategies and processes to solve the in-

herent problems for society. 
• Accessible – a public activity, open to scrutiny by peers. 
• Transferable – useful beyond the specific research project, applicable in principle to 

other researchers and research contexts as well as decision-makers in policy, industry 
and science. 

 

Definition of transport 

In order to clarify expectations from the Transport Research Knowledge Centre, and to en-
sure a common understanding of important terms, the Programme Analysis Group of 
EXTR@Web has come up with the following definition of transport. 
• Transport is the means by which a person or material of any kind is passed from its 

origin to its destination. 
• Transport comprises: 

• the transport users: passenger, business, freight; 
• the transport vehicles (full life cycle issues); 
• the transport infrastructure (full life cycle issues); 
• the transport system: the interaction of users, vehicles and infrastructure; 
• the impacts of transport: contribution to objectives, and hence to overall sustainabil-

ity; and 
• the transport tools: methods and instruments to help ensure an effective contribu-

tion to the objectives. 
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Three levels of analysis 

Project level analysis 

For European, national and international projects the following harmonized process was 
agreed: 
• For each eligible project, the project co-ordinator will be requested to draft a Project 

Profile; 
• the EXTR@Web consortium identifies, for each project all relevant themes (typically 

up to five), and provides the project linkage; 
• for each eligible project, the project co-ordinator will be requested to draft the other 

elements of the reporting scheme – Progress Summary and Result Summary – due to 
the project progress and provides the final report; 

• projects with highest relevance and best available final results will be selected for 
analysis; 

• for every such relevant theme within each project a short and concise paragraph – 
structured with bullet points as appropriate – will be written to present the key findings 
of the project in relation to the objectives of the theme; and 

• this information will be searchable on the Knowledge Centre website. 
 

Thematic analysis 

The thematic analysis has been exploiting existing project level analysis. The consolidated 
project wise findings have been structured and analysed along 30 themes, which are fixed 
for the project life time and fed into annual Thematic Research Summaries and Annual 
Compendia. However, for reporting purposes Thematic Research Summaries have been 
limited to 28 volumes (cf. Chapter 1). 
The sequence of outputs has been comprising an explanation of the overall structure, and 
regular reports treating national, European and international research in a comprehensive 
way. 
 
Deliverable

number 
Title Release date 

(final version) 

D2.A "Thematic structure and definitions – all themes" August 2006 
D2.B "European, national and international project database" July 2006 
D2.C "First annual thematic research summary"; 30 vol. December 2004
D2.D "Second annual thematic research summary"; 10 vol. March 2006 
D2.E "Third annual thematic research summary"; 28 vol. August 2006 

Table: The sequence of deliverables 

 

Policy level analysis 

Whilst the 30 themes are fixed, this type of analysis should give the flexibility to provide in-
formation on ad hoc policy priorities. Hence, policy level analysis will synthesize key find-
ings of projects across combinations of themes. As an output, policy brochures shall be 
prepared depending on ad hoc requirements by DG TREN or by the high-level Advisory 
Group (AG). 
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Annex III: Editorial team for Thematic Research 
Summaries 

Please note that – in principle – all EXTR@Web partners and sub-contractors will be con-
tributing to a particular Thematic Research Summary because all project level findings that 
are of some relevance to one of the 28 (30) individual themes are presented in the com-
prehensive format of these papers. 
The following summary of authors and peer reviewers is presented in alphabetical order 
while the main author of this paper is given on page i of the document. 
 
 
Fabien Dreveton, ISIS; France 
Mr Dreveton has an electrical engineering post-MSc degree, an MBA and over 8 years ex-
perience in Intelligent Transport Systems for road transport. He has been a senior engi-
neer with ISIS since 2001, specialising in traffic control, motorway management, ITS stan-
dards development process and system architecture. 

Co-author: Road Transport 
 
Prof J Augusto Felício, Neptune – CEGE/ISEG; Portugal 
Professor Felício, holding a PhD in management, is teaching graduate and post-graduate 
courses such as ‘Maritime transport and port management’ and ‘Land transport and logis-
tic management’ at ISEG, School of Economics and Management (Technical University of 
Lisbon). His activities include participation in transport research where he has published 
several related articles and books. 

Main author: Waterborne Transport, Intelligent Transport Systems 
Peer review: Efficiency, Vehicle Technology 

 
Dr Paul E Firmin, Institute for Transport Studies, University of Leeds (ITS); UK 
Dr Firmin has 30 years of experience in transport planning and engineering, including local 
authority, consultancy and academia. His research specialities are: traffic management, 
transport survey design & analysis, traveller information systems; driver route choice be-
haviour and transport telematics. He is currently the MSc(Eng) degree programme leader 
and international student adviser at ITS, University of Leeds. He teaches computing skills 
and traffic management, and supervises student dissertation projects. 

Main author: Information and Awareness 
Peer review: Safety and Security 

 
Dr Nils Gendner, Neptune – University of Bremen, ISL; Germany 
Dr Gendner has been working for more than four years at the University of Bremen, Insti-
tute of Shipping Economics and Logistics. His main topics include the analysis of proc-
esses, functions and data flows in shipping and within the rail sector. He contributes to on-
going efforts in intermodality by participating in several projects dealing with intermodal 
concepts and developments. 

Main author: Intermodal Transport, Integration 
Peer review: Financing Tools, Pricing and Taxation 
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Wolfgang Helmreich, Industrieanlagen-Betriebsgesellschaft mbH (IABG); Germany 
Mr Helmreich is a civil engineer from the Technical University of Munich. He has more than 
15 years experience with transport planning and infrastructure design in the rail, road and 
air sector, and sound knowledge of vehicle technologies. His expertise also includes pro-
ject management, web publishing and dissemination skills. He joined IABG in 1999 as a 
senior transport consultant after working as project manager at several German engineer-
ing companies. He is principal editor of all Thematic Research Summaries. 

Main author: Air Transport, User Aspects, Safety and Security 
Peer review: Regional Transport, Rail Transport, Waterborne Transport, Environ-

mental Aspects, Land Use Planning 
 
Cristina I Ivan, Group of Independent Experts Ltd (GIE); Romania 
Ms Ivan has a law degree and has graduated a Master course in project management. 
Ever since 1998 she has participated in various projects financed by international donors 
in Romania. The main areas of her expertise cover: project management, legal approxima-
tion of the EU acquis & drafting of environmental legislation, as well as the carrying out of 
awareness raising and dissemination activities, including those for the transport sector. 

Main author: EU Accession Issues 
Peer review: Economic Aspects, User Aspects, Transport Management 

 
Dr Ann Jopson, Institute for Transport Studies, University of Leeds (ITS); UK 
Dr Jopson is a Research Fellow whose main interests and expertise lie in the areas of 
travel behaviour psychology, transport marketing and urban transport planning and policy, 
with particular emphasis on travel demand management through attitudinal and behav-
ioural measures. Her PhD thesis was based on the role of psychology in reducing car use. 

Main author: Environmental Aspects 
Peer review: Rural Transport 

 
Dimitris Koryzis, Systema; Greece 
Mr Koryzis is a production & management engineer from the Technical University of Crete 
and holds an MSc in Decision Sciences from Athens University of Economics & Business. 
He has more than 8 years experience as technical and managerial consultant for 30 Euro-
pean programmes in the transport sector (road, maritime and intermodal) as well as in re-
search and innovation technology EC projects. 

Co-author: Pricing, Taxation and Financing Tools 
Peer review: Integration 

 
Ulrich Leiss, Industrieanlagen-Betriebsgesellschaft mbH (IABG); Germany 
Mr Leiss is an aerospace engineer from the Technical University of Munich. His profes-
sional career includes 24 years experience with research, technical analyses, monitoring 
and managing national and European projects and programmes. These activities cover the 
areas aerospace, transport, energy and new technologies. 

Main author: Other Modes, Vehicle Technology 
 
Bryan Matthews, Institute for Transport Studies, University of Leeds (ITS); UK 
Mr Matthews has 9 years experience of transport research and project management in 
both consultancy and university settings. His research expertise is in transport policy 
analysis and transport economics. He has worked on a number of EU, UK DfT and Re-
search Council projects. He also contributes to teaching activities, lecturing on Air Trans-
port Systems and supervising student projects. 

Main author: Rail Transport 
Peer review: Air Transport 
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Prof Anthony D May, Institute for Transport Studies, University of Leeds (ITS); UK 
Professor May has over 35 years' experience in transport planning and traffic engineering. 
He has been a professor at Leeds since 1977, and has served as Head of the Department 
of Civil Engineering, Dean of the Faculty of Engineering, Pro-Vice Chancellor for Research 
and Director of the Institute for Transport Studies. He also has practical experience with 
the MVA consultancy and the GLC in London. His research specialities include: land use 
planning, traffic management, road pricing, sustainable urban transport, integrated trans-
port and environmental impacts of transport. 

Supervision of entire process of thematic reviews 
 
Batool Menaz, Institute for Transport Studies, University of Leeds (ITS); UK 
Ms Menaz is a transport economist from the University of Leeds. She has been involved in 
a number of various projects including research into transport pricing reform issues in air, 
road and rail for the IMPRINT-Europe thematic network project, and research for the UK 
Rail Research Centre looking at the alternative visions for the future of the British rail sys-
tem. 

Main author: Regulation/Deregulation 
Co-author: Passenger Transport, Equity and Accessibility, Land Use Planning 
Peer review: Road Transport 

 
Christina Paschalidou, Systema; Greece 
Ms Paschalidou is a transportation engineer from Aristotle University (Thessaloniki), with a 
MSc in Urban and Regional Transport from Laboratory of Transport Economics in Lyon. 
Her field of interest is transport planning and engineering, EU and national transport poli-
cies, sustainability issues and research. She joined Systema in 2005, while her previous 
experience includes an internship in ISIS, traffic studies elaborated individually and re-
search activities in the Aristotle University. 

Main author: Transport Management 
Peer review: Information and Awareness 

 
Ignacio Rada Cotera, Neptune – IkerConsulting; Spain 
Mr Rada Cotera is a lawyer from Deusto University in Bilbao, holding a diploma and certifi-
cate of European studies from Deusto and Saarland Universities, respectively. He has 
been working on EU projects since 2000. His main expertise is European commercial and 
regional policy, maritime transport and port affairs, legal aspects of international economic 
relations, urban planning, regional benchmarking and development. 

Main author: Regional Transport 
 
Marco Valerio Salucci, Università di Roma "La Sapienza", DITS; Italy 
Mr Salucci holds a degree in mechanical engineering from the University of Rome “La Sa-
pienza”. His past research experience has focused on computer modelling of the opera-
tions of freight terminals and automatic passenger transport systems, the latter being car-
ried out within EC funded research projects. His current research for a doctorate is in the 
area of transhipment and information and communication technologies for intermodal 
freight transport. 

Co-author: Freight Transport, Urban Transport, Rural Transport, Efficiency,  
Decision-support Tools 

Peer review: Intermodal Transport 
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Dr Karsten Seidel, Neptune – European Networks and Cooperation; Belgium/Germany 
Dr Seidel has graduated as economist and holds a PhD from the University of Bremen. He 
has been working on EU projects since 1988. His main expertise is in European industrial 
and regional policy, telecommunication research projects, maritime transport and port af-
fairs, evaluation of technical aid, urban planning, regional benchmarking development. 

Co-author: Regional Transport 
 
Dr Paolo Delle Site, Università di Roma "La Sapienza", DITS; Italy 
Dr Delle Site holds an PhD, and is a senior research fellow at DITS, Transport Area, Uni-
versity of Rome “La Sapienza”. He combines professional experience with research activi-
ties, the latter mainly being carried out within EC funded research projects. Related activi-
ties comprise urban transport planning, urban public transport design, transport project as-
sessment, and policy analysis. His teaching activities include courses in transport plan-
ning. Furthermore, he is author of papers in Transportation Research Part A – Policy and 
Practice and in the European Journal of Transport and Infrastructure Research. 

Co-author: Freight Transport, Urban Transport, Rural Transport, Economic Aspects, 
Infrastructure Provision, Pricing, Taxation and Financing Tools 

Peer review: EU Accession Issues, Intelligent Transport Systems, Regulation/ 
Deregulation 

 
Damian Stantchev, Institute for Transport Studies, University of Leeds (ITS); UK 
Mr Stantchev holds a degree in Economics and Trade from Varna University of Economics 
in Bulgaria and an MA in Political Science from the Central European University in Hun-
gary. His early research experience was in the area of small business development in 
transitional economies of Central and Eastern Europe. Damian has also contributed to an 
extensive report on the role of the logistics and transportation sector in society for the Lo-
gistics & Transportation Corporate Citizenship Initiative of the World Economic Forum. His 
research for a doctorate examines the role of logistics in enhancing the competitiveness of 
the regional economy and encompasses all aspects of original research and data collec-
tion including the design, conduct and analyses of large scale surveys as well as the col-
lection of commercial data and development of case studies. 

Main author: Passenger Transport, Land Use Planning, Equity and Accessibility 
Peer review: Freight Transport 

 
Andrew Winder, ISIS; France 
Mr Winder is a transport planner with a BSc in transport management (Aston University, 
England) and over 15 years experience in consultancies and public transport authorities 
covering transport planning and policy, particularly at UK, French and Europe-wide levels. 
Since 1998 he has been a senior engineer at ISIS, responsible for a wide range of Euro-
pean projects focusing primarily on Trans-European Networks, ITS for road traffic man-
agement, urban and regional public transport and EU enlargement aspects. 

Main author: Road Transport 
Peer review: Passenger Transport, Urban Transport, Other Modes, Equity and Acces-

sibility, Infrastructure Provision 
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Ard Wolthuis, Università di Roma "La Sapienza", DITS; Italy 
Ard Wolthuis graduated in Science & Innovation Management, in the field of Transport and 
Mobility, from the University of Utrecht. He has been involved in transport projects and 
analysed socio-economic, environmental, political and legal aspects, such as the Phileas 
project, the Fokker bankruptcy, and innovation policy of companies in the Netherlands. 
Has participated in a European project on innovation in urban public transport systems. 
Since spring 2005 has joined DITS as a research fellow. His main areas of activities are 
policy analysis and dissemination of research results. 

Co-author: Efficiency, Decision-support Tools 
 
Dr Zhaomin Zhang, ANAST – University of Liege, Neptune; Belgium 
Dr Zhang has got the university degrees of Civil Engineering, Mechanical and Marine En-
gineering; Master of Transportation Sciences and Doctor of Philosophy. He is a senior en-
gineer and led the important projects related to the "Establishment of a mathematical traffic 
model on the Belgian waterway network" (Belgian national research program "Transport 
and mobility"), the project called "On computerisation and management in real-time of op-
erations relating to the exploitation of fluvial traffic to organise the waterway transport", Bel-
gian Regional Ministry of Public Works) and the Project related to the development of a 
transport cost model in the inland navigation sector. He has also been involved in numer-
ous simulation and operation research activities. 

Peer review: Decision-support Tools 
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