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Aeronautics and Air Transport
Beyond Vision 2020 - Towards 2050

The Role of Rotorcraft and
the Enhancement of Opportunities Provided by Vertical Flight

The development of a Vision for the future of Aeronautics and Air Transport System (which
includes vehicles, equipments and systems, air traffic management systems, ground
services and infrastructures, etc.) targeting year 2050, and then the launch of future R&T
initiatives in Aeronautics in the coming years, requires many different considerations in
several areas.

Technological development, needs of society, resiliency and security of air transport system,
just to say a few, are all areas that need to be addressed. To these themes, considerations
pertaining to environmental sustainability, use of energy, dynamics of markets, funding
schemes and others are then connected.

About a Future Scenario

Future scenarios for air transport systems are highly related to the evolution of the whole
society. There are areas that will have a high impact on the development of society, like
growth of population, use of energy resources, future model of business and people’s life
style. Technology development will also play an important role in steering the evolution of
society and the life of people (for example in the area of Information and Communication
Technologies, or the introduction of new energy sources), either through a technology (and
scientific) push or through a demand pull approach.

One thing is certain: that the long term scenario claiming the architecture of the future (air)
mobility will have two prevailing aspects:

e the saturation of the (air)space and the limitations of resources will impose an
integrated, optimised utilisation of diverse mobility options

o the potential divergence of the future scenario with respect to the best today’s
forecast, as a result of disruptive facts, will strongly play in favour of flexible solutions

Aeronautical industry has, in this context, either a responsibility seeking for excellence to be
a contributor to European development of economy and response to the needs of society,
but also has the know how to provide guidelines to work for the evolution of aeronautical
products and of the air transport systems as a whole.
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All type of vehicles (airplanes, rotorcraft, tilt-rotors, UAVs) will need to operate within a global
air mobility system managed by an efficient infrastructures and air traffic management
system. In future, transportation, operations, and in general, execution of all the missions
and activities included in the concept of air mobility system will be made easier, more
integrated (even with other mobility systems), safer, more secure.

In this frame, significance of vertical flight is to grow considerably with respect to today
conventional activity of helicopters. More attention and efforts should be devoted to
understand the major contribution the vertical flights could give to integrated system air
transportation and operations.

Looking ahead towards 2050, the rotorcraft concept as thought today, must be reviewed to
refer to a more general vertical lift or vertical flight capability. Attention should be given to the
benefit that air various operations could get from vertical take-off and landing, offering
flexibility of operations, and precise, punctual, safe, comfortable, fast and sustainable point-
to-point mobility.

Progress of technology will diversify and expand the rotorcraft platform solutions as today
existing. Advanced and improved helicopters will co-exist with various configurations of fast-
rotorcraft and tilt-rotors, capable to optimally respond to different mobility requirements.
VTOL/hover capacity will be joined with enhanced forward flight and cruise performance.

Operations will then be possible and sustainable day and night, in all weather conditions, 24
hours per day, 365 days per year, both in an integrated, non interfering way in large airports
and point-to-point.

Unmanned rotorcraft (like fixed wing) will also play a role in the future framework of air
mobility.

In other words a 2050 Vision needs to include vertical flight as a common and well-
established air mobility mode, which will cover a significant percentage of the future aviation
spectrum, as part of a continuum of the flying activity.

Along with the significant growth of the VTOL air mobility in 2050 scenario, as utility for the
population and as support to the development of the society, considerations must be given to
the growth of the European rotorcraft sector as source of high technology jobs and as
element in supporting international competitiveness for Europe.

Already, European rotorcraft industry enjoys world leadership, with over 50% of the global
market, dominance of the commercial sector and key international collaborations. Europe is
already active and can further develop as the forefront of rule-making for what concerns civil
rotorcraft standards and operations.
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From the point of view of rotorcraft manufacturer, some key elements on the above
mentioned aspects are considered of particular relevance:

o full exploitation of Vertical Flight capability
e R&T investments

o safety

e response to market

e environment sustainability

e education

Full Exploitation of Vertical Flight

Full exploitation of vertical flight must be ensured in future, such as: rotorcraft working as hub
feeder, for example, which can enter large and high-density traffic airports through a
simultaneous non-interfering satellite controlled path (saving hundreds of daily slots, freeing
them for more remunerative long haul flights, and avoiding unnecessary further airport
expansions); rotorcraft taking off from a downtown facility, so reducing the overall travel time
and increasing the possibility of seamless travel; tilt-rotor sized for 50-80 passengers
covering medium distances from downtown to hub; or downtown to downtown in a
competitive way (compared to other transportation means).

The achievement of this scenario requires the right investments in both the rotorcraft
platforms and the ground infrastructure and air traffic management.

R&T investments

To make the proposed Vision come true, steps ahead must be done in research and
innovation, and breakthrough technologies are needed and must be developed to move the
concept of hybrid aircraft from military, to wider commercially affordable applications.

Future R&T initiatives which are suggested under the vision 2050 (and developed by the
future SRA under ACARE’s) must therefore take also into considerations technology and
infrastructure development to exploit the potential of the vertical flight, within a frame of
economic affordability and environmental sustainability.

R&T investments shall be addressed to introduce advanced rotor configuration, new
materials with high strength-to-weight ratio but still ensuring good structural and damage
tolerance features, low specific fuel consumption and clean engines, advanced avionics and
flight controls systems, with highly sophisticated embedded functions, in which the human-
machine interface is particularly efficient in all the flight phases and type of missions, high
level of reliability at both system and aircraft level, improvements in all type of operations and
the approach to maintenance.
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Simplification to introduce breakthrough innovation within rotorcraft vehicles and to enhance
operations (for example advanced enabling technologies) shall be supported, and synergy
must be done with other industrial sectors to use R&T investments efficiently and effectively.

Safety

Safety will remain a lightship that will drive design, manufacturing processes and operations
of aircraft. In rotary-wing sector, in addition to continuous improvements in the design and
manufacturing processes, it is fundamental to recognize the role of operational environment
have in influencing the safety of vehicles, and finally flight crews and passengers. Efforts of
rotorcraft and aviation community shall address both design and operational environment to
seek for a steady and continuous decrease in the accident rate, and aiming to a “zero
accident” target (at least for fatal accidents). R&T can contribute to consistently lower
accident rate, leveraging, for example, on systems reliability and advanced on-board
functions. Operational issues of accidents shall be analysed (in the context of international
working groups on safety, of accident analysis and reporting, etc.), and also improvements in
these areas shall be addressed, like maintenance activities, advanced training systems,
human factors, safety culture.

Response to Market

Today, European helicopter industry, with its two world leader, controls over 50% of the
global supply. Furthermore, European companies have delivered 2/3 two-third of the total
commercial helicopters worldwide.

In the rotorcraft sector, Europe is able to respond to market needs, is ahead of the USA,
while new emerging countries coming into the game are still behind with a significant gap.

This picture needs to be communicated to society and explained to public opinion.
Also, supporting the use of rotorcraft will contribute to facilitate the mobility as social
integrator, so that it shall make “flying” easier and more affordable.

Future world leadership and competitiveness enhancement of EU products shall be also
maintained through investment in R&T to support technological development of aviation.
Encouraging and funding breakthrough technologies and the incorporation of the new
emerging technologies in the products of the future will be also fundamental. Simplifying the
development and certification process of new products and processes is considered
essential to shorten time-to-market.

Environment Sustainability
Environmental compatibility still remains an area in which R&T investments will be devoted.
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As far as emissions, R&T to search for energy sources alternative to current petrol-based
fuels, for increasing the efficiency of engines to decrease emissions, and in general, for more
efficient use of the energy on board, must be supported.

A “complete life cycle” approach (design, production, maintenance) of transport vehicle &
systems will be required to tackle more environmental sustainability. Research and
innovation in materials, processes and waste must be ensured to develop more
environmental friendly life cycle, aiming at recycling and achieving compatible processes, to
contribute to a “100% sustainable air transport” approach.

Noise will be addressed as well by R&T. Rotary-wing aircraft have their specificities, and
even the current and future certification rules will take this into account. External noise will be
dramatically decreased by introducing advanced configurations (variable speeds rotors,
aerodynamic improvements), that will grant full acceptance in populated areas. This will
require permanent support and investment on technical solutions aimed at reducing the size
and impact of ground infrastructures, and on efficient ATM

Education as Fundamental Element for Ensuring Leadership to Europe

Education systems will be considered an essential part for the success of European aviation
industry and air transportation systems. Availability of high-profile professionals will be
fundamental to face with global competition that is expecting aviation sector in the future.

Excellence of education systems must be sought and supported, addressing the entire
curricula, starting from secondary school, to higher level aviation and business education
systems in universities, post-graduate courses, research institutions, addressing also a life-
long learning approach.

In this frame, a continuous monitoring of the evolution of aeronautics and aviation will be
necessary, to assess the map of competences needed by Aeronautics industry and to
ensure the delivery of these competences within the European aviation.

Investments in education to guarantee the availability of state-of-the-art R&T skills, highly
qualified jobs, opportunities for future development of the European industry sector on the
Continent and worldwide, will foster the availability of professionals that will actively
contribute to support the growth and the success of European aeronautics and aviation.



