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(57) Abstract: There is described an air-
foil combination for aircraft turbofan, de-
signed to save fuel in aircraft operation,
which is composed by two wings (5) and
two supports (6) articulated or not, for
each of the wings (5). These two wings (5)
are located inside the turbofan, internally
to the outer fairing (3) of the turbofan and
externally to the other components of the
turbofan. In one of the embodiments, the
two wings may have high-lifting devices,
such as flaps. The two wings use the
"blown" air at great speed by the fan (1) to
generate a pre-determined lifting effect
pursuant to the flight phases and the oper-

*v ating regimes of the turbofans to compen-
‘\\ ’/ sate totally or partially the weight of the
\S ’ turbofan itself, reducing the lift effort to
be generated by the aircraft wings. As the
lift force generated by a wing is directly
proportional to the square root of the air
speed which passes over its surfaces, the
Fig.5 lift effect obtained as described above is
proportionally very high in relation to the
area of the wings (5) that are the subject

matter of the present invention.
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“AIRFOIL COMBINATION FOR AIRCRAFT TURBOFAN”

TECHNICAL FIELD

The present invention refers to systems that
generate lift in transport aircraft, diminishing the need for
lift generated by the wings of these aircraft, and allowing
lesser angles of attack in the various phases of the flight.

Reducing the angles of attack needed results in
drag reduction, and in lower fuel consumption, with increased
efficiency, reduction in cost and less pollution emission.

The present invention refers to an airfoil
combination for aircraft turbofan, designed to reduce the
required lift effort generated by the wings of an aircraft
having certain weight and speed. The reduction of 1lift by
the wings of the aircraft enables a significant decrease of
the effort momentum, resulting in lower resistance to the
running of the aircraft, with increased efficiency and
reduction of fuel consumption.

BACKGROUND OF THE INVENTION

There are various inventions designed to utilize
the efflux of the gases and the air from the turbofans and
aircraft turbo jets to generate additional 1lift, and also to
equip the aircraft with the capacity to take off and land on
short runways.

One of the current techniques consists of placing
the turbofans on the front part of the aircraft wings and in
a position such that the efflux of gases and bypass air from
the turbofans runs tangentially to the upper surface of the
wings. According to this technique, when lift-increasing

devices are driven (extended flaps), the efflux of gases from
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the turbofans is directed downwards, significantly increasing
the 1ift force.

US Patents 2.991.961, 4.019.696 and 4.392.621 are
based on this technique. One of the drawbacks of this
solution consists in the need for placing the turbofans on
the front and upper part of the wings, which is not in line
with the positioning adopted on the vast majority of
commercial aircraft driven by turbofans, in which said turbo-
fans are mounted on supports under the wings.

Patent GB 1.071.764 of June 14, 1967 describes a
vehicle in which the increase or improvement in 1ift is
obtained by the efflux of jet engine gases on or under the
wings of the vehicle, each of the two jet engines being
positioned ahead of the front edge of each of the two wings
of the vehicle. The vehicle described in patent GB 1.071.764
has a very particular configuration, altogether different
from the configuration adopted in the vast majority of
commercial aircraft driven by turbofans, in which said turbo-
fans are mounted on supports under the wings.

In contrast to the arts described above, the
present invention does not require any special positioning of
the turbofans, and can be adopted in any configuration of
aircraft driven by turbofans, which can be mounted on pylons
under or over the wings.

Another technique designed to generate additional
lift in aircraft driven by turbofans consists of diverting
the air blown by the fan which passes externally to the
combustion chamber and direct it through ducts to orifices

that release this air tangentially to the upper surface of
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the wings. This technique 1is described in patents US
4.117.995 and 4.326.686.

The drawbacks of this solution lie in the reduced
efficiency of the turbofan as a means of propelling the
aircraft during the time in which the air is diverted to
generate lift, as described above, in the load losses that
occurs when a fluid is diverted from its original path, and
in the need to equip the aircraft with ducts and control
systems that occupy internal space.

In contrast to the arts described above, the
present invention generates additional 1lift in all the phases
of the flight, does not divert the air blown by the turbo-
fans from its priority function, which consists of generating
propulsion for the aircraft, and does not require any special
positioning of the turbofans, and can be adopted in any
configuration of aircraft driven by turbofans. It is
comprised of few parts, has low weight, and is extremely
simple to carry out.

According to the present invention, the arrangement
and the location of the aircraft Jjet engines (turbofans
supported by pylons fastened to the wings) is not altered or
affected.

SUMMARY OF THE INVENTION

The present invention is designed to reduce the
required lift force of the wings of an aircraft, resulting in
significant decrease of the effort momentum referred to
above, resulting in lower drag, increased efficiency and
reduced fuel consumption.

Accordingly, an objective of the present invention

is to solve the problems of the state of the art by reducing
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the angle of attack needed for aircraft driven by turbofans
to maintain the 1ift under any weight, speed and air density
condition.

This reduction in angle of attack results 1in a
reduction of aerodynamic drag, with fuel savings, resulting
in better yield and efficiency. These savings are even
greater in the take-off phase and in the ascend phase of the
aircraft up to cruising altitude. In these phases, the fuel
consumption is proportionally greater because the aircraft
needs an effect of greater lift than its own weight in order
to gain altitude.

Another objective is to reduce the need for 1lift by
the horizontal stabilizer of the aircraft, with a reduction
of the aerodynamic drag, resulting in greater yield and
efficiency for aircraft driven by turbofans.

Another objective of the present invention is to
lessen the strain on the wing structures of aircraft, whereby
extending the useful life of these structures, with reduction
in risk of subsidence accidents of structures, and with
reduced maintenance costs thereof.

A further objective of the present invention is to
reduce the distances required in take-off and landing of
aircraft driven by turbofans, since the present invention
increases the lift capacity both on take-off and landing with
greater safety.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure n®° 1 is a partially cut upper view of the
inside of a turbofan illustrating the components of the

present invention.
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Figure n®° 2 1s a partially cut side view of the
inside of a turbofan.

Figure n° 3 is identical view to that of figure n °
2, except for the position of the left wing. In this figure,
the left wing 5 is forming an angle of attack X with an
imaginary line that passes through the longitudinal geometric
axis of the turbofan.

Figure n°® 4 is a partially cut side view of the
inside of a turbofan. In this figure, the wings 5 have high-
lifting devices, specifically flaps 8.

Figure n° 5 is a perspective view of the turbofan,
with some of the components of the present invention.

In figures 2, 3 and 4, there 1is represented a
vector running perpendicularwise to the longitudinal
geometric axis of the turbofan relating to the weight of the
turbofan, as well as a representation, in the form of a
vector also running perpendicularwise to the longitudinal
geometric axis of the turbofan and oppositewise to the vector
which represents the weight, relating to the 1lift force
generated by the two small wings 5 that are the subject
matter of the present invention.

DETAILED DESCRIPTION OF THE MODES OF EMBODIMENT OF
THE INVENTION

A conventional turbofan is composed by a fan 1, a
stator 2, an outer fairing 3, which involves the fan and the
stator, and an inner fairing 4, which involves the
compressors, the combustion chamber and the turbines. The
airfoil combination for aircraft turbofan of the present

invention, as illustrated in Figure 1, additionally comprises
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two wings 5 and two articulated supports 6, for each of the
wings 5.

As it is known, the heavier the total weight (own
weight + weight of fuel + weight of load transported) of an
aircraft flying at a certain speed, the greater the angle of
attack required to obtain the appropriate 1lift. In turn, the
running resistance (drag) tends to augment with the increase
in the angle of attack, resulting in higher fuel consumption.

This 1increase 1in resistance results from the
augmented effort momentum which opposes the advance. The
effort momentum is proportional to the aircraft wingspan, and
to the value of the aerodynamic drag of each wing section.
The value of the aerodynamic drag D is calculated by the
formula:

D=CDx]'2pr2xS
wherein D is the aerodynamic drag force;

Cp is the drag coefficient, which varies according
to the wing section, but which considerably increases with
the augmentation in the angle of attack:;

p is the air density:

V is the speed in feet per second;

S is the area of the wing in square feet.

Since the 1ift force generated by a wing is
directly proportional to the squared speed of the air which
passes over its surfaces, the 1lift effect obtained in the
form described above is proportionally very high in relation
to the area of the wings 5 that are the subject matter of the
present invention.

The two wings 5 are located inside the turbofan,

internally to the outer fairing 3 of the turbofan and
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externally to the other components of the turbofan, such as
compressors, combustion chamber and turbines, which will not
be detailed here.

Each one of the wings 5 1is connected by two
articulated supports 6, which fasten each of the wings 5 on
the structure of the turbofan, there being provided servo
mechanisms 7, one for each of the wings 5, which when driven
allow the angle of attack X (Figure 3) of the wings 5 to be
changed in relation to the longitudinal geometric axis of the
turbofan. '

The four supports 6, two for each of the wings 5,
are preferably located approximately in the same cross-
section of the center of gravity of the turbofan, and
approximately in the same cross-section of the location of
the center of 1ift of each of the two small wings 5 that are
the subject matter of the present invention.

With this device, the wings 5 use the “blown air”,
the blown air being represented in figures 2 and 3 by arrows
with directions substantially parallel to the longitudinal
geometric axis of the turbofan, by the fan 1 at great speed
to generate a pre-determined 1lift effect, which is
represented in figures 2 and 3 by a direction vector
perpendicular to the longitudinal geometric axis of the
turbofan, to offset totally or partially the weight of the
turbofan itself, the weight being represented in figures 2
and 3 by a vector also perpendicular to the longitudinal
geometric axis of the turbofan, but oppositewise to the

vector which represents the 1ift.
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The variation of the angle of attack of the wings 5
enables the 1lift force generated to be adjusted to the
various operating regimes of the turbofans.

In another embodiment of the invention (Figure 2),
the airfoil combination is composed of two wings 5 and two
non-articulated supports 6 for each of the wings 5. The two
wings 5 are located inside the turbofan, internally to the
outer fairing 3 of the turbofan and externally to the other
components of the turbofan.

In the same way as the prior embodiment, each of
the wings 5 is connected to the structure of the turbofan by
two non-articulated supports 6. Accordingly, the wings 5 use
the “blown” air, which is represented in figure 2 by vectors
with directions parallel to the longitudinal geometric axis
of the turbofan, by the fan 1 at great speed, to generate a
desired 1lift effect, which is represented in figure 2 by a
vector perpendicular to the longitudinal geometric axis of
the turbofan, to offset totally or partially the weight of
the turbofan itself, the weight being represented, in figure
2, by a vector perpendicular to the longitudinal geometric
axis of the turbofan, but oppositewise to the wvector that
represents the 1lift.

In another embodiment of the invention (Figure 4),
the airfoil combination is composed of two wings 5, two
supports 6 for each of the wings, and a flap 8, one for each
of the wings 5. The two wings 5 and their respective flaps 8
are located inside the turbofan, internally to the outer
fairing 3 of the turbofan and externally to the other

components of the turbofan.
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Each of the wings 5 is connected to the structure
of the turbofan by two supports 6. Accordingly, the wings 5
use the “blown” air, which is represented in figure 4 by
vectors with directions parallel to the longitudinal
geometric axis of the turbofan, by the fan 1 at great speed,
to generate a desired 1lift effect, which is represented in
figure 4 by a vector perpendicular to the longitudinal
geometric axis of the turbofan, to offset totally or
partially the weight of the turbofan itself, which is
represented in figure 4 by a vector perpendicular to the
longitudinal geometric axis of the turbofan, but opposite to
the vector which represents the 1lift.

The flaps 8 are driven by servo commands (not
illustrated), which enable their respective slant angles to
be altered in relation to the two wings 5, to adjust the
effect of 1lift to the various aircraft flight phases and to
the various operating regimes of the turbofans.

Those skilled in the art will note that other
devices for modifying the profile of the wings may be used as
substitution and/or addition to the flaps exemplified herein.

Now returning to figure 2, there is presented a
side view of the left wing 5, as well as a vectorial
representation of the 1lift effort generated by the passage of
the flow of air over the left wing 5 and which offsets
(totally or partially) the weight of the turbofan,
represented by a vector oppositewise to the 1lift effort cited
above.

Additionally, figure 3 is identical to figure 2,

except in terms of the position of the 1left wing 5. In
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figure 3, the left wing 5 forms an angle of attack X with the
longitudinal geometric axis of the turbofan.

Additionally, figure 4 is a side view of the inside
of a turbofan, in which the wings 5 have high-lifting
devices, specifically the flaps 8.

The above description of the preferred embodiments
is provided so that any person skilled in the art may create
or make use of the present invention. Various changes to
these embodiments will be readily apparent to those skilled
in the art, and the general principles defined herein may be
applied to other embodiments without straying from the spirit
or scope of the invention. Therefore, the present invention
should not be limited to the embodiments illustrated and
described herein, but should be in accordance with the
broader scope consistent with the principles and

characteristics described herein.
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CLAIMS

1. Airfoil combination for aircraft turbofan, the
turbofan being composed by a fan (1), a stator (2), an outer
fairing (3), appropriate for involving the fan and the
stator, characterized by comprising at least two wings (3)
disposed inside the turbofan, inside the outer fairing (3) of
the turbofan and externally to the inner fairing (4) of the
turbofan, being destined to generate a pre-determined 1lift
effect for total or partial offset of the weight of the
turbofan itself.

2. Airfoil combination for aircraft turbofan, the
turbofan being composed by a fan (1) a stator (2), an inner
fairing (4) and an outer fairing (3), appropriate for
involving the fan and the stator, characterized by the fact
that there is provided at least two wings (5) with devices
for increasing the 1lift of the flaps (8) kind, having servo
mechanisms (7) to alter the slant angle of the flaps in
relation to the two wings (5) to provide a differentiated
1lift effect.

3. Airfoil combination for aircraft turbofan,
according to claim 1 or 2, characterized wherein each of the
wings (5) is provided with at least two articulated supports
(6) disposed internally to the external fairing (3) of the
turbofan.

4. Airfoil combination for aircraft turbofan,
according to claim 1 or 2, characterized by the fact that
each of the wings (5) is provided with at least two non-
articulated supports (6) provided internally to the outer

fairing of the turbofan.
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5. Airfoil combination for aircraft turbofan,
according to claim 1 or 3, characterized by the fact that
each of the wings (5) having at 1least two articulated
supports (6), is provided with servo mechanisms (7), which,
when driven, allow an angle of attack of the wings (5) to be
changed in relation to the direction of the air flow blown by

the turbofan (1).
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