





Fig.22. Artist's impression of symbiotic
flight. Individual aircraft would be

interconnected to create one large flying
platform
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flight positioning producing rapidly changing
forces across the flow velocity gradients.

This is analogous to the control problems

of unstable aircraft in the need for control
forces to be applied much faster than a pilot’s
responses could sustain. This inclined the
group to think in terms of an operational
scenario in which automatic positioning and
docking were enabled. The operation would
allow aircraft to join the flock in a computer
determined best flock position which it
would approach on automatic control and
then latch to the flock. Aircraft leaving the
flock would need to have pre-programmed
their sequence of departure so that they
were not locked into the centre of the flock
when they needed to leave. Programming
this sequence of joining and leaving would
be a software challenge.

But the outstanding problem to be solved

is the technical one of determining the
parameters that govern the most efficient
position, not only of the aircraft-to-aircraft but
of the entire flock. If this is to be controlled
automatically there will be some sequence of
approach that presents the greatest benefit
and this would have to be identified. Other
challenges seen for the idea were that a safety
break process would need to be developed
allowing the rapid dispersal of the flock
without collision.

The other idea concept for optimising fuel
burn was towing light aircraft during the
take-off phase and climb to altitude. This could
be accomplished by a purpose designed tow
aircraft capable of towing two or three light
aircraft which would not expend any fuel in
the T/0 and climb but conserve their fuel for
the cruise phase of their flight. The overall fuel
burn would be reduced in this way according
to the originator.

9.6. In flight Refuelling allowing
the use of smaller
intercontinental aircraft

The concept intends to save overall
expenditure of fuel by allowing airliners to
take-off with light fuel loads and then to have
their tanks topped up.

Some ideas simply extended the concept

of flight refuelling from the Out of the

Box report. The underlying issues of
relative economy, parasitic weight of the
refuelling gear, cost etc were not developed
in any detail. The innovation would be

in integrating such technologies into
mainstream commercial operations.

Two other ideas had similar concepts based
on a Lighter than Air (LtA) vehicle carrying a
large fuel reserve and able to re-fuel airliners
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in mid air. One envisaged a very large toroidal aircraft in their own right. The top-up fuel
shaped LtA vehicle carrying the fuel reserves. for a long intercontinental flight for an A380
Its toroidal shape would be designed to allow it airliner would be about 250,000 litres. Even
to rotate whilst maintaining a fixed geographic if this was divided into 2 or 3 deliveries the
station. This rotating feature was thought to minimum tanker size would be of the order of
allow airliners to engage with the refuelling 100,000 litres of dispensed fuel. This indicates
booms whilst flying a circular path. The other an aircraft of about A320 size for the UAV.
idea had a large airship or Zeppelin carrying
fuel reserves and flying on a circuit such that The largest challenge remains the use of the
airliners could engage with the fuel booms in airship mother-vehicle. Topping up a stream
flight. Both ideas incorporated designs aimed of airliners with a take off frequency from
at alignment of the fuelling aircraft speed with a large hub of perhaps 40 per hour implies
the boom speed from the LtA. a very large refuelling operation even if

divided among several airships. The mission
An alternative would be a fleet of UAV tanker endurance of the airship would need to be
aircraft based around a large airship fuel several hours and might amount to a total
base. The mother-ship would cruise around a payload perhaps of the order of 10,000 tons,
defined orbit maintaining a speed sufficient massively greater than any airship to date. For
for the UAVs to dock with its replenishment an airship dispensing this very large load at a
booms. The maximum speed for airships is less rate of perhaps 15 tonnes per minute imply
than 100 mph so the UAVs would need to be enormous stability and control issues. Devices
able to fly to the booms at speeds perhaps exist to stabilize the lifting capacity of airships
as low as 85-90 mph and then also dock with as weight is transferred by pumping and
airliners travelling at something like 50% compressing or expanding gas from the liquid
faster (order of 80 knots for the airship up to state to gas or reverse. It is not known what
120+ knots for the airliner). size such a system would need to be to cope

with the rate of discharge but the amount
The challenges for the UAVs were seen to of gas that would need to be compressed to
be their macro flight paths - moving from compensate for fuel discharge would evidently
the airship to join the refuelling path of the be of the same order as the weight of fuel.
airliners — and their micro paths — controlled This gas management system would therefore
and automatic docking with both types of occupy a weight and volume comparable to
air vehicle. The UAVs would need to be large the fuel storage and discharge system.

<Fig.23.

Artist's impression of
mid air refuelling of civil
airliners
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Fig.24.»

Artist's impression of
projections on the cabin wall
and ceiling of future (BWB)
airliners

9.7. The advanced Cabin

A number of ideas addressed the issue of
passenger comfort during flight. Some of
these ideas were of a very practical nature.
One suggestion was to replace hard copy
brochures found in the airline pocket seats

by electronic brochures that would be
displayed on a small screen in front of each
seat. On intercontinental flights this is already
available for selecting on board entertainment
programmes. As on-board access to internet
will become widely available soon, more
elaborate entertainment options will become
available. The limiting factor may be the
availability of sufficient broadband data-links.

Some ideas were focused on passenger well
being. Suggestions ranged from on-board
massage, an on-board sauna, pool etc to picnic
buffet food. The idea behind that was that
passengers could choose from a wide range

of different meals that could be instantly
prepared by the passengers themselves in on-
board microwave ovens.

To make travelling more exiting, the idea

of a glass floor was tabled. The same idea
could be realized through virtual windows and
floor projections . These could be holographic
projections that would make flying a new
experience.

To reduce the noise in the cabin, anti noise
devices were mentioned again. Some aircraft
are already equipped with either passive

or active anti noise systems. An alternative
solution would be to incorporate the anti
noise devices in the head sets or seats of the
passengers.

Again the idea of passengers standing
rather than sitting was discussed. A variation
would be the horizontal passenger space,

as previously suggested in the Out of the
Box project. One suggestion was to create
opposite seating arrangements in the

cabin to increase comfort and speed up the
boarding process. Another was to install side
facing seats.

One of the more original ideas was to
separate the aircraft outer skin from the
pressure hull. Although the idea may not be
completely new it may be worthwhile to look
into the issue in future. The pressure hull
could be inflated or deflated at convenience
to create the ideal pressure inside the

cabin. This could be beneficial for high
flying vehicles. It may also solve some of the
pressurisation problems of Blended Wing
Body aircraft and other flying vehicles that
will not have a circular outer skin.



9.8. Alternative aircraft
configurations

Alternative configurations seemed a natural
point of interest for our delegates and many
ideas were put forward.

The ideas presented were not, on the
whole, highly innovative but were much
more inclined to be evolutionary and
developmental. Such ideas on aerodynamics
as the Box Wing, the Ring Wing, the Broad
Delta and variations of the BWB have been
explored before but the ideas as presented
made useful additional points.

The Ring Wing idea was, for example,
explored by SNECMA in the Coleopter
design as the Atar Volant in the 1950's and
earlier by Heinkel in the Lerche. The Broad
Delta by the Avro Vulcan, and the Box wing
(unsuccessfully) by Bleriot/Voisin in 1906. But
the number of geometrical configurations

is finite and each needs to be re-visited

from time to time to assess whether the
challenges to the successful achievement of
its perceived benefits can be overcome in the
light of modern techniques. History should
be a guide but never a limitation in this
area. In the idea presented for the Blended
Wing Body (BWB) the additional point was
that the outer wings of the aircraft could be

Fig.25.Artist's impression of a possible
WIGE aircraft at take off

fashioned to make large hydrogen fuel tanks
for this fuel source.

One idea was presented for a “pure freighter”
aircraft with a box wing configuration. It
would have purpose designed access for
loading, rapid change facilities and would be
designed for very high economy of operation
and capital utilisation. It is claimed that
box-wing configurations generate less wake
vortices and therefore the capacity at airports
can be increased.

New aircraft concepts put forward included
a plasma aircraft, a sub-orbital transport,

a Ground Effect Vehicle with sea dipping
propulsion pod, a scramjet aircraft, a coanda
effect personal transport vehicle and a large
commercial autogyro. It would be difficult
to say that these were fundamentally
innovative ideas but each might have
important innovative aspects that could alter
their reception today.

There was, as an example, a very large
body of work done, notably by the Former
Soviet Union, on Ground Effect Aircraft-
GEV (sometimes known as WIGEs, Wing In
Ground Effect) such as the Ekranoplan.

The idea discussed initially was a WIGE with
a propulsion pylon suspended beneath the
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Fig.26.»
Artist's impression of a future
WIGE aircraft

vehicle to drive it by water propulsion units.
The group that discussed it determined quite
quickly that the hazards of this system and the
additional drag that it would impose would

obviate any benefits from the water propulsion.

However, the group went on to explore why
WIGE vehicles might have been abandoned
after the substantial Ekranoplan efforts by the
Soviet Union. It is clear that these vehicles are
sensitive in pitch and factors that disturb their
pitch stability are of central importance. It was
thought that the use of advanced control and
sensing technologies might make a substantial
difference to their pitch control. A system

was sketched out showing a forward looking
LIDAR (Light Detecting and Ranging) system
that sensed the height of approaching waves
coupled to a control computer that could
compensate for the pitch impulse. The size

of the vehicle would also be a factor in pitch
sensitivity and a large vehicle seemed to have
many benefits.

A large WIGE would create a new niche

not occupied by any other heavy lift vehicle
whereas smaller types could be thought
comparable to other means of transportation.
The vehicle sketched out had a 1000 tonne
payload and a design speed of about 400
knots. It had a large central stub wing set
slightly behind the CG and compensated by
a control canard connected to the LIDAR
scanner system through the flight computer.
The large ducted fan engines would be set

above and forward of the main plane to be
used in conjunction with the lift devices to
assist initial lift off.

The market for such a large vehicle was
thought to be either military strategic
transport or, in the civil area, fast medium
length littoral water ferry routes, or routes
with a high fraction of fast movement items
over stages that would too long if transported
by conventional sea freighter.

The supersonic combustion RAM-jet (scramjet)
has been studied at some length by NASA
among others. It would enable a very high
speed if the launch and acceleration phases
could be solved. The idea put forward
envisaged a lighter than air vehicle to lift the
vehicle to altitude from where the acceleration
profile could be initiated.

The plasma aircraft concept is usually
understood to be a microwave projector that
ionises the air ahead of the vehicle giving
rise to significantly reduced drag. This, it is
said, would open the way for economical
supersonic airliners.

A short discussion identified a possible role for
a hypersonic freighter. This would have the
benefits of great speed and the assignment of
a separate landing area would, it was thought,
permit hypersonic operation. The economics
of fast freight are believed by some to be
much more favourable than passenger flights.



The additional stress of hypersonic flight and
“wave-riding” would also be less important for
freight. Many agencies have studied this and
related concepts including Lawrence Livermore
Laboratory and the Fast Forward Group. Freight
under these concepts could travel point-to-
point anywhere on earth in about 2 hours.

Quite different would be the re-use of the
autogyro for commercial aircraft. This was tried
back in the 1950’s but modern technological
advances, perhaps especially in the control area
might give the autogyro a new lease of life in
certain applications which might be able to
make good commercial use of the relatively
short take-off and landing capability.

The Coanda effect has been known for many
years and various studies have been proposed
that exploit the attachment effects of the
Coanda effect. For the most part these have
been of a disc-like form and have expressed
themselves in flying examples of UAVs and
other small craft. Adapting these concepts to
the scale of a commercially economic aircraft
would be very innovative.

Several ideas employed the concept of
morphing or a controlled change in the

aircraft configuration to optimize the aircraft
for particular phases of flight or to assist the
flight in other ways. Ideas envisaged the

use of flapping or movable wings. In some
fundamentals the idea is not new and we have
examples in the European Tornado, Russian
fighters and the US F-lll as aircraft with variable
geometry wings. However these ideas extend
those principles to parts of the aircraft structure
which are not usually variable. The motivation
for these three ideas was to optimise the aircraft
configuration progressively or step-wise for
different mission phases - e.g. for T/O, landing,
loitering, high economy, high speed, high lift
etc. Morphing to optimize a sea plane for better
cruise efficiency was the subject of one idea that
envisaged using bi-state panels to form a more
traditional chine shape or be amended to form a
more cylindrical section on command.

9.8.1. Alternative Propulsion

Ideas for alternative propulsion mechanisms
are of interest because the world reserves of
naturally occurring hydrocarbons are reducing
and finite. At some stage a strategy for dealing
with this inevitability will be needed.

Several ideas concentrated upon saving the
initial expenditure of energy or recovering
energy. These included recovering energy
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expended in braking or in creating vortices or
in the water, heat or CO, and making use of
this for propulsion.

Several generic problems arise when
considering these energy recovery systems.
How will the energy be economically
recovered? How will the recovered energy be
used or stored? Will the weight and associated
fuel cost of the systems necessary be cost
effective when compared with the benefits?
Each of these ideas would need to be studied
in more depth to answer these questions and
it is clear that some of the ideas (e.g. braking
energy recovery) have technology to draw
upon from similar applications in other sectors.

Entirely new engines formed the basis of
ideas for superconducting engines and for
electrical engines and high power batteries.
The linking technologies that were part of
these ideas were superconducting electrical
motors that promise much greater efficiency
allied to new ways to produce and store the
electrical energy. Superconducting motors

are being studied in a variety of places and
the challenges are fairly well understood,
cooling the materials being the most obvious.
Producing the electrical power could be
directly by fuel cells that might be powered

by hydrogen and if not directly coupled could
have intervening batteries able to manage the
power balancing that direct coupling lacks. The
use of ground-based power is also included in
these ideas to provide the power needed to
produce hydrogen fuels.

Beamed power was the subject of two similar
ideas, the concept being to gather energy,
perhaps from solar collectors, on earth and
beam the power to the aircraft. This would
obviate the weight of fuel carried and,
depending on transmission and conversion
efficiencies might also produce highly effective
as well as economic aircraft. Although there

is a good deal of innovation needed in
operational aspects employing these advanced
power concepts the centre of the innovation

is making them work at feasible airliner scale.
Not surprisingly these concepts have been

the subject of intensive research already. It is
already possible, for example, to power a small
flying aircraft by light alone.

The general applicability of space-based solar
energy collection and wireless transfer to
Earth has been investigated in the SERT NASA
project and also been proven in a number of
laboratory scale experiments.
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The remaining idea was for a gravity
reduction “engine” that would work on
superconducting principles and have the
effect of lift as well as thrust. These difficult
concepts have been studied for some years
and to date no practical scaled and viable
gravity reducing engine has emerged. One of
the main difficulties is that such technologies
have important military applications and so
the emergence of commercially deployable
technology is further hindered. However work
groups around the world continue to study
the idea of converting energy to efficient
emission-free thrust whether this is by a self
contained engine and fuel source or by using
beamed laser or other power projectors.

9.9. Alternative Aircraft Systems

This group of ideas deals with a number of
separate aspects of the landing phase. The
first envisages a “no landing gear system”
with the aircraft taking off with some kind of
ground power assistance (e.g. a catapult, or
rail system) and approaching to land on fixed
or variable skids or runners. This system was
thought to offer substantial weight savings
over conventional approaches. The idea could,
it was thought, be combined with devices

for slowing the aircraft by means of electro-
magnetic devices that could also be used as
shock absorbers.

Fig.27. Artist's impression of a possible future small air taxi
aircraft with VTOL capabilities w

9.10. Increasing safety

As pilots are still crucial in modern day
aviation, one suggestion was to monitor
the health of the pilot continuously. Such
information could be relayed to some
ground station via satellite connections.

If such a telemetry system would discover

a critical health situation onboard, the
function of the pilot could be taken over by
ground controllers. A similar system is being
developed to monitor safety data in order
to avoid the use of so called black boxes on
airplanes.

It was also suggested to increase survivability
and reduce injuries by installing airbags in
seats. The idea may stem from experiments
done for helicopters to reduce the crew
injuries in case of a crash. The function

of these airbags could also be enhanced

if devices could be used to produce foam
inside the cabin. This foam could reduce the
impact effects of crash landings. However
these should not disrupt the emergency
evacuation procedures.

A totally different idea addressed the issue
of bird strike prevention. Bird strikes are a
major (cost and safety) hazard in aviation.
KLM alone encounters some 900 bird strikes
per year. The problem of bird strikes will



become even more severe if airports at sea
are to be developed. The idea that came up
during the CREATE workshop was to avoid
costly ground infrastructure and to emit
sound from the approaching airplanes. This
could be ultra sound devices that cannot be
heard by humans. The advantage would be
that the airlines and airspace users which
suffer from bird strikes are made responsible
for bird strike avoidance rather than the
airport operator. New aircraft could be fitted
with the sound device. A retrofit programme
should be feasible.

9.11. Small Aircraft
and Personal Air Transport

Ideas about personal air transport were
discussed, including very efficient wings that
would allow efficient low and slow travel.

In contrast, ideas were mentioned to develop
high speed personal aircraft. These could

be equipped with variable sweep wings,
morphing wings or have a hybrid propulsion
system. These would use a propeller system
for slow and silent take off and a small jet or
turbofan engine for cruise flight.

During the last 40 years many flying cars
were designed, mainly by individuals. They
represent a man’s dream, however their
market penetration was absent due to
certification hurdles and their non-optimal
implementation capability into the ground
and the air transportation system. It proved
very difficult to design a car that could fly or
an airplane that could drive.

The concentration in these former discussions
was very much about the flying machine.
There was rather little consideration given to
the other challenges that would be faced such
as ATC, flying competences, auto-controls,
collision avoidance etc.

9.12. ATC

The idea submitted is that controllers would
be provided with a 3D holographic display

of the airspace they control. In fact a similar
system has already been developed in the
frame of the Eurocontrol innovative research
programme. So the technology is at hand. The
biggest problem is to develop an ATC control
environment in which these devices could be
used in an optimal way.

B <Fig.28.

| Picture of 3D
presentation
on your computer
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Fig.29. Artist's impression of a small
aircraft with detachable fuselage that can
be mounted on a city bus to increase multi-
modal transport applications
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9.13. Maintenance & Manufacturing

In general some issues related to aircraft
maintenance were mentioned. Maintenance
seems to deserve interest from the technical
community to provide innovative concepts.
Several issues e.g. design for maintainability,
open software architectures, maintenance fees
per mile, retrofits etc. were mentioned. Some
of these issues are already being developed.

Apart from novel design parameters the idea
was mentioned that aircraft design could
favour aircraft that have a shorter lifetime but
could be produced much cheaper than the
current generation of airliners.

10. Ideas used
for the assessment test
in the CREATE process

The following ideas were selected for the
variety of issues that they raised and their
utility for the purposes of developing the
concepts of the Portal and of Assessment. They
were not selected for any reason connected
with their appeal as ideas or to imply that they
are better in that regard than other ideas.

10.1. The multi modal
passenger container

Developing a passenger container, which can
be fully loaded and unloaded from the aircraft
would be a potential solution for significantly
decreasing the overall turnaround time. Cabin
boarding -and de-boarding - as well as cleaning
and catering processes would be relocated to
the landside of the airport, inside the terminals.
In the case of a multi-modal container concept
this could even be specific to passenger
boarding terminals e.g. downtown of world
metropolises, before the complete container

is moved into the aircraft. Additionally multi-
modality could be employed if the container is
compatible with other ground and water based
means of transport. Multi-modal transport,
that is using two or more transport modes for
a trip between which a transfer is necessary,
seems an interesting approach to solving
today’s transportation problems with respect
to the deteriorating accessibility of city centres,
recurrent congestion, and environmental
impact.

Within the field of passenger transportation
multi-modality can be referred to as the



Fig.30. a

Artist's impression of a short/medium haul aircraft that will transport cargo containers from
ports to the inland destination. The cargo containers will be light weight and will fit into the

standard sea containers

ability to switch seamlessly between transport
types with limited waiting times and smooth
transitions. However, efficient multi-modality
between air and ground based transportation
both, for cargo and passenger application,
has (hardly) been realised. This is mainly

due to the fact that weight, space and
structural limitations hamper the application
of containers within an aircraft. Although
conventional aircraft cargo containers have
already been used for several decades, they
cannot be efficiently used in a multi-modal
transport system, because they are solely
optimized for aircraft application primarily due
to weight and space constraints.

One alternative could be to design cargo
containers that would be slightly smaller than
the standard containers and fit into containers
used in shipping and road transport. These
containers would be light weight so these
could be transported on aircraft. Air transport
could be used to alleviate the congestion due
to trucking to and from harbours. Containers
with high value goods could be transported by
small aircraft directly to their destination.

Bulk transport could be realized by using
larger dedicated aircraft that could be docked
at the European shores and lakes.

In case of the proposed idea of a multi-modal
passenger container, one has to be aware
that the integration of such a container will
certainly have a big influence on the aircraft
design and structure as well as on airport
design, and therefore poses a great technical
challenge. First approaches for a passenger
airplane container system that comprises a
pod can be found in the US patent Passenger
Airplane Container System.

Fig.31.

Artist impression

of a future span

loader aircraft that

can transport cargo
containers over longer
distances and can
make use of shores,
lakes and rivers to land
and depart v
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Using a multi-modal passenger cabin system will
positively affect both the travelling and non-
travelling public. Boarding and de-boarding
processes will be faster and more convenient
for passengers, as long as getting into the
container is not required long before the flight.
Thus, where people will have to get into the
container, in the airport or at specific boarding
terminals downtown has also to be studied. Also
the question has to be addressed whether the
different logistics that would be used for the
passenger capsule might impose unwelcome
changes on some passengers or not. For
example, if the inter-modal system would make
a longer stay at the airport gate impossible,
some passengers could miss the “shopping
experience” before the flight. This will also have
an impact on airport non-aviation revenues.
The introduction of a multi-modal transport
system connecting air and ground transport will
potentially reduce ground traffic to and from
the airport as well as local airport emissions.

The introduction of the proposed multi-

modal passenger container will require radical
changes of aircraft, airport and ground
transportation systems. The philosophy of
boarding and de-boarding inside the airport
or at passenger boarding terminals downtown
poses a totally different system compared

to today’s aircraft turn-around processes.
Aircraft, airports as well as ground and water
based transportation will have to be strongly
adjusted in order to enable an implementation
of the revolutionary multi-modal concept. If
successfully implemented the concept promises
radical efficiency improvements in the sectors
of ground handling as well as passenger flows
to and from the airport.

Although the execution of the idea will bring
up several technical issues, the laws of physics
are not prejudiced. The aircraft design for
integrated passenger containers sets a mainly
technical challenge (e.qg. criticality of aircraft
weight), whereas the multi-modal traffic system
involves operational hurdles based on existing
infrastructure constraints (e.g. vehicle dimension
for integration in road or rail systems).

10.2. The vortex recovery system

At each wingtip of an aircraft, a strong vortex
is generated during flight as the flow from the
lower wing side turns around the wingtip to
follow the lower pressure at the upper wing
surface. The energy of the vortex is linearly
proportional to the lift generated by the wing
and is related to the wing induced drag.

For more than 50 years the aircraft
manufacturers have been trying to reduce
the tip vortex by defining specific wing tip
devices; some devices are a “prolongation”
of the wing, but changed in a vertical or 45°
declined form relative to the wing plan-form.
Others resemble a specifically designed end
plate. The motivation to reduce the vortex

is primarily to reduce the spacing between
aircraft and thus increase the runway capacity
at airports. Despite these tip devices there is
still a very strong vortex generated at each
wing tip.

The question remains, whether there are
means and possibilities to recover energy
from the forming wing tip vortex and use
or store this energy on board. Previously
Airbus has shown and presented an idea of
a Wing Tip Turbine (WTT). This WTT concept
contained a propeller fixed on an axle
behind the wing tip. Thus, the tip forming
vortex energy could be transferred to an
electric generator integrated in the wing tip.
The tests have shown that for both flight
phases a positive effect could be shown, but
the additional masses and complexity had

a negative outcome. The situation today
with much higher fuel prices suggests that

a new trial with some broader geometrical
investigation should be started again and
may come up with a positive overall benefit.

The target for the vortex energy recovery
should be mainly focused on cruise flight.
The shaft energy produced by the wing tip
device (propeller, impeller, or other) should
be optimized for the total cruise phase. This
energy produced could be used on board and
the classical electrical energy system could

be reduced accordingly or the energy could
be stored. The energy recovery clearly has

to dominate the additional mass and cost
complexity of the new wing tip device system.

In addition, there will most probably be

a reduction in vortex strength behind the
aircraft which will help the air transport system
by reducing the separation distances between
aircraft in cruise and approach conditions.

But different benefit strategies will have to

be developed in parallel to the geometrical
positioning of the energy recovery device
(ERD) to optimize the overall benefit.

The credibility of the physics is not an issue.
The main problem is to define a technical
concept which: (a) Defines a good position
behind the wing (b) Is not too far behind,



to keep torsion loads on the wing box
reasonable, () Is not too big for airport
handling and for cruise tip speed (noise),
(d) Has a turning device (ERD) to gather
the energy and (e) Is retractable for
ground handling.

10.3. Space based solar power

Most modern industrial transport, agricultural
and industrial systems depend on the
availability of fossil fuel at relative low cost.
The point in time when the maximum rate

of global petroleum extraction is reached is
known as peak oil. Predictions vary greatly

as to the year when this peak oil will occur.
However, product life cycles in the aviation
industry typically range from 40 to 60 years.
Given these long life cycles it is necessary to
think today about alternative fuels for aviation,
even if the exact year of peak oil is not known.
One possible solution is the development of
substitutes for petroleum, e.g. bio-fuels. A
second aspect is the environmental impact.

The development of electric propulsive systems
for aircraft seems to be a promising long term
approach. Thereby, the aircraft runs on electrical
power rather than internal combustion engines,
with electricity coming from fuel cells, solar
cells, ultra-capacitors, power beaming and/or
batteries. A major factor when designing an

4Fig.32.

Artist's impression

of wing mounted
generators to retrieve
energy from the vortex
produced when flying

aircraft is weight. Fuel cells, ultra-capacitors or
batteries do not seem to create weight savings.
The effectiveness of aircraft-mounted solar cells,
on the other hand, would be limited by cloud
coverage, the available fuselage and wing area
and solar power availability. Power beaming

is another possibility of providing an aircraft
with the necessary electrical power. With this
concept, only a small amount of energy needs
to be stored onboard for take-off and landing.
During cruise, energy is provided by a power
beaming mechanism. An almost unlimited
source for this power beam is given by the sun.
Space based solar power is a concept that has
been explored since the 1970s.

Space-based solar power consists of three parts:
a means of collecting solar power in space,

for example via solar cells or a heat engine,

a means of transmitting power to earth, for
example via microwave or laser and a means of
receiving power. The proposed concept of solar
energy conversion in space and wireless power
transfer to aircraft can be segmented as follows.

First, sunlight needs to be converted to electric
energy. Recent research describes either thin-
film solar cells or solar dynamic power systems
as two possible approaches.

The next step concerns the transmission of
this electric energy. The two main mechanisms
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for this are either microwave or laser

power transmission. Based on the mode of
transmission, the electric energy needs to be
converted accordingly.

Lastly the transmitted energy has to be
converted back to electric energy. Along this
process aspects such as conversion efficiency,
beam quality, transmission losses, beam
steering or pointing quality need to be taken
into account.

With the proposed concept a completely
new power system could be introduced to
air transport. Although electrical propulsion
systems are already tested in small aircraft,
the adoption in commercial aircraft still has
to occur. Radical changes will be necessary in
the equipment of the aircraft with respect to
the reception and conversion of the beamed
energy as well as to the electrical engines. An
additional radical impact is of course given
by the satellite infrastructure and the related
energy beaming mechanism.

The general applicability of space-based solar
energy collection and wireless transfer to
Earth has been investigated in the SERT NASA
project and also been proven in a number

of laboratory scale experiments. Therefore,

Fig.33.»

Avrtist's impression of an
aircraft powered by beamed
energy. The beam would be
produced by a space based
mirror that collects sunlight

the basic concept must be considered
technologically viable. From a physical point
of view the overall concept should therefore
be realizable.

The proposed concept requires changes

to aircraft and airport systems as well as a
completely new satellite infrastructure. Aircraft
need to be equipped with energy reception
and conversion devices as well as electric
engines. For this, aircraft manufacturers

need to design the aircraft accordingly. The
reception and conversion devices need to be
developed. Airport systems need to be adapted
as far as charging onboard batteries for take-
off and landing is concerned. Furthermore, the
satellite infrastructure needs to be transported
into space. For this, it has to be investigated
whether existing transport capabilities are
sufficient or whether new vehicles need

to be developed.

A limiting factor to scalability is the number of
aircraft that can be fed by a single given space
solar power satellite. This number is limited

by the maximum useful size of a single space
solar satellite. Furthermore, an increasing
number of aircraft would also require a larger
number of space solar power satellites. On the
other hand, a certain amount of respectively




equipped aircraft would be needed in order to
create positive cash flow for a minimum space
solar power satellite infrastructure.

10.4. The flying car

When the first planes flew there were already
creative people, who wanted to let their

cars fly. That's a nice idea but was also a big
problem in the early 20t century. There was
no lightweight material, cars were made from
steel, and building a combination of planes
and cars seemed to be an insuperable barrier.
New technologies and materials reached the
market, and so flying cars made several flights.
But these were all experimental vehicles. In the
last 40 years many flying cars were designed
mainly by individual persons. They represent

a man’s dream, however their market
penetration was absent due to certification
hurdles and their non optimal implementation
capability into both, the ground and the air
transportation system. It proved very difficult
to design a car that could fly or an aeroplane
that could drive.

Traffic jams are a big problem, people want to
escape from this situation. Flying cars give the

Fig.34. a
Avrtist impression of a future flying car that can provide
personal air and ground transport

assurance of unlimited freedom, that's what
makes them famous. However, safety aspects
play an important role. Users of flying cars
need both - a driver license and a private pilot
license. A major related capability will be Air
traffic Control. This also opens up the issue of
preferred routes and prohibited areas.

The next challenge is the estimation of an
innovative, low-emission propulsion system.
Developing flying cars could bring new
partners together: The automotive industry
and the aircraft industry.

Not all the technologies required to build
and use flying cars are state of the art. It is
absolutely no problem to design and build
combinations of cars and planes. But the
creative aspect will be to develop a car that
is future oriented and will fit into a novel air
transportation system.

10.5. The Ultrasound projector
for bird strikes

Bird strikes are a major safety hazard in
aviation. It is assumed that more than 200
people died in civil aviation crashes related
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Fig.35.

the incoming aircraft w

to bird strikes since 1988. The annual cost
resulting from bird strikes is estimated at
$1.3 billion worldwide (estimate from 2000)
for commercial flights only (excluding GA
aircraft and helicopters). The majority of bird
strikes (85%) cause little damage. 90% of
all accidents occur near airports: FAA states
that less than 8% of bird strikes occur above
900meters (2,953 feet). Analysis reveals that
the major treat to airliners and executive
jets is engine ingestion. Aircraft up to 5,700
kg and helicopters are most at risk from
windshield penetration. Birds do not only
present a danger in the air but also on the
runway.

It is estimated that 80% of the bird strikes are
not reported. Sources indicate that in the past
more than 6000 bird strikes were reported
annually. In the UK it is mandatory to report
bird strikes and in 2007 in the UK alone there
were 1,299 bird strikes reported. One of the
most recent examples of a bird strike accident
was US airways flight 1549 from La Guardia
to Charlotte on January 15, 2009. The aircraft
ditched in the Hudson river after experiencing
a loss of both engines due to bird strikes.

Civil aviation authorities try to predict bird
migration and to spot birds at airports. New

Avrtist's impression of aircraft mounted devices that would scare away birds in the flight path of

radar systems like the British Tarsier, the Dutch
ROBIN and the US Merlin systems are in use.
These can provide real time alerts related to
bird strikes.

Airports are encouraged to develop their
bird control management plan to assess their
bird strike risk and to define and implement
control measures. These measures include
habitat management to remove vegetation
and potential food sources. In New Zealand
electrified mats are used to reduce worms
that attract seagulls. One of the problems is
that areas outside the airport perimeter can
attract birds.

Other techniques to scare the birds off are:
broadcasting recorded bird distress calls
appropriate to the bird species (bio-acoustics
like the UK Scarecrow system), pyrotechnics
and other noise, lights, lasers, trained hawks
and dogs, radio controlled hovercrafts, UAV's,
scarecrows, kites and balloons etc.

There are combinations of multi sensor acoustic
and radar systems that should localize and scare
birds. US patent 6407670 proposes to combine
light sources, acoustics and a water canon to
provide unconditioned stimuli to prevent birds
from entering the airport perimeter.



All these measures seem to have some effect

but still the number of bird strikes is alarming.

This is of special importance if airports would
be constructed at sea.

The idea that came up during the CREATE
workshop was to avoid costly ground
infrastructure and to emit sound from the
approaching airplanes. The advantage would
be that the airlines and airspace users which
suffer from bird strikes are made responsible
for bird strike avoidance rather than the
airport operator. The introduction of a
potential system will be fully scalable. New
aircraft could be fitted with the sound device.
A retrofit programme should be feasible.

It is expected that ground based systems will
stay in use for a number of years as there

will be a long test period required and the
introduction of a system will be gradual. The
involvement of EASA is yet unclear, but EASA
has at this moment no authority over bird
strike prevention at airports. However as soon
as the system is aircraft based, EASA will need
to certify the system.

The idea is to emit sound in front of the
aircraft that will scare birds away. The sound
should not be annoying to human beings.
Therefore the original idea was to emit ultra
sound waves in front of the aircraft. This
would only be operated near airports and

in airspace where concentrations of birds
are detected by radar. The sound emitted by
aircraft could be the result of noise sources
located at strategic locations on the aircraft.
The system should not only protect large civil

airliners but also be adoptable to small aircraft

and helicopters as most fatalities due to bird
strikes fall in that category.

The original idea was to emit ultra sound
(20 kHz and above) in front of the airplane.

Some studies indicate that ultrasound has
been proven to be effective to scare birds off
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Besides the frequency, the sound intensity
(loudness) and the relevance of the signal
play an important role. Acoustic signals

have to meet 3 basic conditions: detectable,
audible and relevant. Constant signals will be
biologically irrelevant.

The initial incubation study should identify
the noise characteristics needed to scare

away birds in the flight path of aircraft. Then
it should verify if such a system would be
acceptable for human beings in the vicinity of
airports. Finally the outlines of such a system
(location, energy requirements, loudspeakers,
operations) should be established. It is
important to evaluate the basic capability

of the proposed system to achieve sufficient
safety levels regarding bird strike threats. Only
if these elements are researched and proven
to be desirable and feasible, the system could
be offered for regular research programmes.
It is recommended to perform small scale tests
during the incubation period to validate the
feasibility of the system.

buildings. Other literature studies indicate that
birds will not hear ultra sound or indicate that
different bird species are sensitive to different
frequencies of sound. For most, this is about
1-4kHz (which is in the domain of audible
sound of 101Hz to 20kHz) but some species are
sensitive to lower and higher frequencies. Few
species are sensitive to low frequency sound
(20Hz - 100Hz) and a few may be to infrasound
(below 20Hz). Tests in the UK may not have
demonstrated any response from birds to
infrasound emissions.
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Appendix A: Arrangement and Ranking of Criteria for Assessment

TOP LEVEL CRITERIA MAIN SYSTEM ATTRIBUTES
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Appendix B: Main System Attributes; Marking Format

At section 6.6.4. the method of assigning
ranking marks to individual main system
attributes of the proposal is outlined. The scale
against which these rankings are to be assessed
is as follows:

Strong Positive +3
Weak Positive +1
Neutral 0
Weak Negative -1
Strong Negative -3

The non-linearity displayed by the marking
structure was intended to provide a better
delineation of results. In such a scale the
numerical values can be changed to suit each
purpose but the abstract descriptions should
remain fixed. While in most cases it should be
clear what defines a positive or negative impact,
in some cases this definition is subject to the
individual outlook. Thus, for each criterion this
definition must be explicitly stated.

For the purposes of the CREATE assessment
process we consider a “neutral” ranking to be
the minimum value required for an idea to

be worthy of incubation with respect to the
criterion ranked.

While the set of criteria presented above was
designed to be as comprehensive as possible,
given the wide range of ideas likely to be
submitted to the IDEA portal it is possible that
some criteria may not be significant in relation
to a specific idea. In this case it is permitted

to rank these criteria as “not applicable”.
Basically, this special ranking is similar to
“neutral” but can be used to normalise the
overall rankings of ideas.

Detailed examples of rankings applied to
second level criteria

In the following examples the detailed
descriptions for second level criteria are
illustrated. Such a comprehensive and detailed
listing was found to be necessary when during
the assessment activity questions inevitably
arose regarding the semantics and intended
interpretations for the criteria. Certainly this
affected some criteria more than others and
this is why the lengths of the descriptions
differ greatly. In addition an explanation is
given on how to apply the ranking scale for

each criterion. The descriptions of the criteria
and the ranking instructions are intended to
remove personal bias from the assessment as
far as possible. However, there may still be
cases in which the ranking instructions will
not fully match the particulars of a given idea.
In these cases the ranking instructions are

to be considered as guidelines outlining the
intentions behind a criterion.

The examples given are for

a) Emissions

b) Energy Efficiency

¢) Impact on Ethical Consideration

Although similar explanations are provided for
every criterion.

a) Emissions

15t level criteria: Benefits and Societal
acceptability

Description: Contribution of the idea to the
change of local and global emissions with
respect to state-of-the-art technology per RPK/
RTK

Ranking scale:
" Significant contribution
Strong positive

@3)

towards a reduction of
emissions

Weak positive Minor contribution towards a

(1) reduction of emissions

No contribution either positive
or negative wrt the emissions
caused according to the current
state of the art technology

Neutral (0)

Weak negative Minor contribution towards an

(-1) increase of emissions

Significant contribution

Strong negative .
gneg towards an increase of

(-3) o
emissions

b) Energy efficiency
15t level criteria: Benefits and Societal
acceptability
Description: Contribution of the idea to a
change in energy efficiency, referring to both
the relative use of energy per RPK/RTK and
the absolute use of energy needed to satisfy
transportation demands.
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Ranking scale:

Significant contribution
Strong positive (3)  towards increased energy
efficiency

Minor contribution towards

Weak iti 1
eak positive (1) increased energy efficiency

No contribution either
Neutral (0) positive or negative with
respect to energy efficiency

. Minor contribution towards
Weak negative (-1) .
reduced energy efficiency

Significant contribution
towards reduced energy
efficiency

Strong negative

(-3)

c) Travel Costs:

15t level criteria: Benefits

Description: Travel costs will continue to be
related to a variety of separate cost drivers
and it will not be possible to be precise about
the impact of a particular idea on these. This
will be both because the idea is, by definition,
unproven and because the economics of 20/30
years hence are unknown.

Nevertheless, it remains an important issue
for every idea at the scale being encouraged
by CREATE and some ideas will be seen by
assessors as having markedly greater or less
probability of being able eventually to deliver
lower travel costs. Where such a judgement
simply cannot be made the appropriate mark
could be zero or Not Applicable.

Ranking Scale:

Strong perception of eventually
+3  contributing significantly to lower travel
costs

Weak perception of eventually
+1  contributing significantly to lower travel
costs

0 Neutral, Don't Know

Weak perception of eventually
-1 contributing significantly to higher travel
costs

Strong perception of eventually contributing
significantly to higher travel costs

d) Impact on ethical considerations

1t level criteria: Societal acceptability
Description: As ethics are a vast subject and
actually a complete sub-branch of philosophy,
it is impossible to give a comprehensive
definition of what is meant by “ethical
standards” in this context. However, there

are indisputably a number of issues that

must be dealt with regarding such ethical
standards. We will illustrate this by a number
of examples. First, we consider the idea of
“narcotic airlines”, where passengers would
be anaesthetized or otherwise mentally
incapacitated prior to flight. Of course, this
procedure might have advantages regarding
space efficiency, reduction of necessary flight
crew numbers and on-board facilities, on-
board security as well as a lot less boredom
inflicted on passengers. Still, such a technique
might be considered unethical as even a
temporary incapacitation would violate

the passengers’ rights to physical integrity.
Another example frequently cited is the use of
backscatter X-ray scanners. Is the unavoidable
exposure to such a device a violation of the
individuals' human dignity? Furthermore, this
example also illustrates the fact that the effect
of such measures will be judged differently by
people of different ethnological, cultural and
religious backgrounds. We will not be able to
answer all questions of this kind conclusively,
but it is nevertheless important that ethical
matters concerning human rights and dignity,
consumer rights and personal beliefs are taken
into consideration.

These considerations should not extend to
matters that are explicitly covered by other
criteria, such as: emissions (including noise),
safety, security and environmental impact.

Ranking scale:

Strong  Significant positive impact on
positive (3)  perceived ethical considerations

Weak positive  Moderate positive impact on
(1) perceived ethical considerations

No impact on perceived ethical

Neutral (0) . .
considerations

Weak Moderate negative impact on
negative (-1)  perceived ethical considerations

Strong  Significant negative impact on
negative (-3) perceived ethical considerations
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Appendix C:
Assumptions and Costs for operating an innovative system based on CREATE

The estimates of throughput and the associated costs are gathered together here as a coherent
structure.

Throughput:

The key to appreciating the throughput of the system is the high rate of attrition that will occur

to any large initial set of innovatory ideas — such as might be produced at a Creative Workshop.

It is not known how many initial ideas could in fact be produced on a sustained basis or what the
experienced rate of attrition would be. The assumption set made as a possible indicator of how the
cost and effort might work out is below:

Initial ideas generated annually 150 per annum Mixture of ideas from workshops, from
individuals and companies.

Number of these ideas that are registered 40 per annum Additional 10 per annum assumed to

and on which some development work is be directly submitted by competent

undertaken enterprises

Number of these ideas that are pursued 25 per annum

and for which incubation submissions are
prepared or considered.

Number of submissions to Assessment 7 per annum
that are recommended as suitable
for incubation

Number of these ideas that are funded for 4 per annum It is assumed that this is the approximate
incubation within the funding available flow rate funded through incubation.
Number of these ideas that successfully 2 per annum On this basis a portfolio of about 20
establish their potential in incubation differentiated schemes with potentially

useful concepts for the future would not
be accumulated for 10 years

Costs:
Using the table above as a guide to volume costs will be accrued at the following stages

PHASE ITEM CLASSIFICATION ESTIMATED ANNUAL COST EUROS.
Creative Creative Workshops' Direct ~60,000
Creative workshop report Direct 25,000
Portal? Direct 60,000
Direct 70,000
Support activity ( IT)? . 20,000
Direct (IT infrastructure)
Retained Experts* Direct 10,000
Sub Contract Total 250,000
Assessment Assessment Panels® Direct 25,000
Incubation Contracts® Direct ~3,000,000
Contract management Indirect 150,000
Estimated Indicative Total Cost 3,425,000
Notes:

-

. Assumes each full scale workshop costs about €60,000 and that there will be a mixture of full scale and focused workshops.
2. This covers the work of putting the originators in touch with experts, advising the Reviews etc
3. Covers the cost of facilities and equipment, costs for registration of ideas and submissions, preparing information etc. This sum
may depend upon the nature of the contracting party and whether they need to establish an independent office unit and where
this might be.
4. Assumes that 100 experts will be retained and that they will be paid by the Portal for up to 2 hours advisor work each on the
basis of 25 submissions x 4 expert views each. Any further cost will be borne by the originators.
Assumes that there will be 4 one day sessions of 5 panel members each attracting €1250 per day in travel and fee costs.
. Assumes that an average incubation project is completed in about 18 months (range 12-24 months) and that the average cost of
a contract is €750K (range €500K to max €3M) and the average annual rate of expenditure per project will be about €500K per
project per year which would support the approximately 4 project starts each year on a sustainable basis.

o u
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Appendix D:
IPR and the CREATE Process

IPR Practice in FP7
The principles of IPR management for FP7
projects include the following:

* Promoting the use and dissemination of FP
projects results is a key objective of FP7.

e That the Foreground knowledge created in
the project should belong to the creating
participant unless created jointly and where
it is impossible to attribute amongst the
participants. In that case the Foreground
should be owned jointly.

e Participants may wish to perform a patent
search in order to ascertain the “current
state of the art” before submitting a
proposal as the state of the art is a key
criterion during the evaluation process.

e Joint owners must agree among themselves
on the allocation and the terms of exercising
the ownership of the Foreground. In the
absence of such an agreement (or pending
its conclusion), a default joint ownership
regime applies.

e Ownership of Background knowledge is
unaffected by the FP7 project.

e Each participant shall ensure that the
foreground it owns is disseminated as swiftly
as possible. However, any dissemination
(including publications or on web-pages)
should be delayed until a decision about its
possible protection has been made (through
IPR or trade secrets). The other participants
may object to the dissemination activity if
their legitimate interests in relation to their
foreground or background could suffer
disproportionately great harm.

e Under the EC grant agreement access
to another participant’s foreground or
background is only to be granted if the
requesting participant needs that access in
order to carry out the project or to use its
own foreground.

e Participants can freely define in any manner
(for example in a positive or negative
way) what is needed for the project (i.e.
background available for access by each
other).

e In principle, the granting of access rights
does not include the right to sublicense
(not even to parent/affiliate companies of
consortium members), unless the owner
of the foreground or background at stake
consented thereto.

e Valuable foreground should be protected.
Protection is not mandatory in all cases,
though the decision not to protect

foreground should preferably be made in
consultation with the other participants,
which may wish to take ownership. If
valuable foreground is left unprotected,
the Commission may take ownership.

e Various provisions of the EC Grant
Agreement have a limited duration (e.g.
access rights). Agreements between
participants may be needed to properly
manage the post-contract phase.

These principles are important not just because
they apply to Framework Programme projects
but because they reveal the attitude of the EC
to IPR matters and because they are familiar
to the European aerospace community.

The consortium has therefore attempted

to base its recommendations for the IPR
regime to be used for the CREATE process on
these principles, as far as this is possible and
adapting the FP7 IPR principles to CREATE.

Applying the principles

The work done within the Creative Phase
may generate background knowledge as a
consequence of work done on the concept,
although this will be unusual. The EC's
principles encourage any material that is to
be regarded as relevant background to be
recorded at the outset.

Insofar as work is done within the CREATE
process envelope this may be regarded as
starting with the phase between registration
and any formal decision to incubate the
concept. There are, however, possible objections
to this on the grounds that none of the work
in this phase will be undertaken under contract
and may not therefore be subject to any
formal agreements and may not be subject
(subject to the terms under which the Portal is
established) to any EC jurisdiction. This may be
a difficulty because during this phase is when
the originator may consult with other experts
recommended by the Portal to enlarge the
concept and make it stronger. This implies that
the concept may embody more specifically
relevant background knowledge at time of
Assessment than it started it with. In order to
enter the first contractual period of Incubation
this changed state of the IPR might need to be
recognised.

It is important to recognise that in all
probability no such difficulty will arise in most
of the concepts considered. However, to align
with the EC principles provision will probably
need to be made for that minority of cases
where the issue is important.



When the concept is assessed, and if incubation
is approved, the existence of any specific and
relevant background will need to be recorded
before incubation starts if the owner of it
considers it important. The ownership of the
IPR created during incubation will, according
to the principles of the FPs rest with the
agency that does the work.

There are two potential problems that might
arise in practice:

a) The main part of the knowledge
accumulated during incubation will belong
to the incubation contractor. This knowledge
will perhaps be significant and may influence
the way in which the concept is developed
thereafter. It does not, of course, dictate that
the incubation contractor must continue to
be a leading player but they would have
to agree to license relevant and necessary
Foreground on “fair and reasonable terms”
—which are capable of interpretation. The
incubation contractor would, for practical
as well as for IPR reasons probably become
a favoured source for future research
work unless, as might well be the case,
their expertise was related solely to some
issues, perhaps particular risks, within the
incubation contract.

b) Given our recommendation that incubation
will be funded at 95% - it is likely that such
an assignment of IPR would be a significant
motivating factor for participation.

The nature of CREATE-type ideas will mean

in most cases that the incubation contractor
will not be in a position to exploit the idea
commercially. The CREATE recommendation is
therefore that any contractor working on an
incubation level project should be required to
undertake, before the award of the incubation
contract, that he will make available on

fair and reasonable terms the Foreground
knowledge created in the incubation to

any subsequent research or development
contractor seeking to exploit the idea.

At the end of Incubation the contractor will
need to record any specific and relevant
knowledge that he has accumulated and
asserts ownership over. This will become
background material that enters later research
and development projects.

Specific and Relevant Knowledge:

It is clear from general IPR practice and
from the EC Guide on IPR for FP7 that the
background knowledge that is protected
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by the principles is confined to that specific
information that is necessary for the discharge
of the project including that necessary to the
use of the Foreground knowledge. The partner
(in FP7 projects) has to make that background
knowledge available to the project but is not
bound to dilute his ownership of it. There is no
sense in which the participant can claim that
other information, e.g. his general body of
knowledge, not necessary to discharging the
project, should be covered by the principles.

It is likely in CREATE, therefore, that claims by
originators to bring important background
knowledge to the party will infrequently be
successful — and probably not be made. The
role of Expert Advisers might also be overcome
by setting the conditions of their contribution
to exclude any knowledge that the expert
believes to be his proprietary knowledge.

Access Rights:

It is a principle of the EC that Access Rights
for use purposes (i.e. in further research

or for exploitation) may be requested by a
participant only if it needs them for using its
own foreground resulting from the project. In
all other cases it may negotiate access rights
but there is no requirement for these to be
granted by the holder.

The EC Guide to IPR" in FP7 says “Access rights
for use purposes, both to background and to
foreground, may be granted either royalty-
free, or on fair and reasonable conditions to
be agreed. Participants may of course opt

for a combination of the two (for example
royalty-free for further research purposes and,
as is often the case, on fair and reasonable
conditions for other use purposes). Under

FP7, the conditions for such access rights can
be agreed at any time, which means that

the choice between royalty-free and fair and
reasonable conditions need not be made
before the signing or acceding to the grant
agreement. However, making this choice
before may be preferable for reasons of

legal certainty. For instance, certain potential
participants may prefer to pull out of the
project before it starts, rather than embarking
in it under detrimental conditions (if the terms
and conditions appear to be unacceptable).”
This has clear signals for the CREATE process
and may come into play during incubation.

1 Reference: Guide to Intellectual Property Rules for FP7
projects by the European Commission. Version 2
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List of organisations having participated in the Workshops organised throughout

the CREATE project

Airbus INTA

Alenia Aeronautica Liebherr Aerospace

Altran L-Up

Audi Universita Politecnica delle Marche
Aviogroup MTU Aero Engines

BAE Systems

University of Patras

Bauhaus Luftfahrt

University of Pisa

bmvit

QinetiQ

Bombardier

Recol

Brno university of technology

Rolls-Royce plc

Budapest University

RWTH Aachen University

CIRA SAAB Aerostructures
Cranfield University Safran

DHL Sirris

DLR Smiths Detection Group
EADS Stork

Enterprise Ireland

Technology Partners Foundation, Warsaw

Eurocontrol Thales

Eurocopter TNO Defence, Security and Safety

Fokker TU Delft

GE Aviation Technische Universitdt Hamburg - Harburg

IBK Innovation

Technische Universitat Minchen

Imperial College London

Institute of Aviation of Warsaw

Warsaw University

Glossary

EASN European Aeronautics Science Network
EC European Commission

FET Future and Emerging Technologies
FP Framework Programme

FUSETRA  Future Seaplane Traffic

BWB Blended Wing Body

IPR Intellectual Property Rights

0OO0B Out of the Box

SME Small and Medium Enterprises

SP2 Strategic Prioritisation and Planning
TRL Technology Readiness Level

™ Technology Watch

WP Work Package
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