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Description

[0001] The present invention relates to a panel adapt-
ed to control aerodynamic phenomena on a body im-
mersed in a subsonic fluid current.
[0002] Aerodynamic phenomena occurring in transon-
ic conditions on a body having a conical, cylindrical or
another aerodynamically "squat" shape create shock
waves that interact with the development of the boundary
layer, thus causing disorderly recirculation phenomena
or air flow turbulences.
[0003] Such turbulences may consist, for example, of
alternated separation and reattachment of vortex struc-
tures; this phenomenon is called vortex shedding.
[0004] A body comprising at least one circular or sem-
icircular or elliptical or aerodynamically squat portion cre-
ates a trail of vortices detaching from the body itself in
an alternated, non-stationary manner when the body it-
self is hit by a subsonic fluid flow.
[0005] The detachment frequency and intensity of the
vortices are a function of the size of the body itself and
of the incident fluid current. This phenomenon increases
aerodynamic resistance, leading to the structure being
subject to greater stress. Said stress involves both the
body itself and the aircraft portion whereto said body has
been applied.
[0006] Such aerodynamic phenomena, like vortex
shedding, arise on high-performance civil and military
aircraft. Of course, aircraft of this type include a compu-
terized flight control system, abbreviated with the acro-
nym FCS.
[0007] To be fully functional, such a system requires
real-time acquisition of a plurality of parameters, such
as, for example, aircraft position and trim and flight con-
ditions in terms of speed, height and pressure. These
parameters are normally referred to as air data, the ac-
quisition of which is entrusted to an additional data ac-
quisition system called air data sensor or ADS.
[0008] A typical system for acquiring said parameters
performs multiple acquisition of redundant data.
[0009] The redundant acquisition of said parameters
requires the installation, in various parts of the aircraft,
of at least two structures, within which a plurality of sen-
sors and/or probes are suitably arranged in order to ac-
quire said air data.
[0010] Such a structure is typically cylindrical or conical
in shape, referred to as integrated multi function probe
or IMFP. Said IMFP has a substantially longitudinal ex-
tension, perpendicular to the flight direction and normal
to the surface of the aircraft.
[0011] Through said sensors and/or probes, which are
arranged in a plurality of slots provided at different angles
of the circular section of said IMFP, the acquisition sys-
tem can acquire the air data, such as local pressure.
[0012] The shape of said circular-section IMFP’s caus-
es aerodynamic phenomena, like vortex shedding, when
subjected to a subsonic flow.
[0013] Vortex shedding causes a pressure drop down-

stream of said IMFP, in the flow direction, resulting in
erroneous detection of data which are essential to the
aircraft’s computerized control system.
[0014] Furthermore, in particular flight and height con-
ditions the vortex shedding phenomenon also causes in-
creased noise in frequency bands which can also be
heard by the human ear.
[0015] In summary, the most important problems
caused by these aerodynamic phenomena are:

• structural fatigue caused by increased aerodynamic
resistance;

• noise generation;
• acquisition of disturbed signals, e.g. due to local

pressure drop.

[0016] The prior art has attempted to solve these tech-
nical problems by acting upon the shape of said body or
IMFP, by adapting its profile in order to make it more
aerodynamic and minimize the vortex shedding phenom-
enon.
[0017] Sensors, antennae or aerodynamic excres-
cences are typically installed to the outer covering of an
airplane on a smooth surface created with special care
from the aerodynamic viewpoint, so as to minimize wall-
triggered turbulences that might hit the body and jeop-
ardize the proper operation thereof. Directly modifying
the shape of the body or object in order to make it com-
patible with the local aerodynamic flow field is not always
possible.
[0018] The shape of the body is often dictated by func-
tional requirements. Functional requirements often devi-
ate from aerodynamic ones, so that the body will tend to
develop aerodynamic phenomena, such as turbulent and
vortical structures, which may originate the above-de-
scribed problems.
[0019] These solutions cannot effectively eliminate
such aerodynamic phenomena because aerodynamic
phenomena vary as a function of many parameters, so
that it is difficult to create an aerodynamic profile capable
of ensuring high-performance in every flight condition of
an aircraft, such as speed, altitude, etc.
[0020] The solutions known in the art, in fact, are aimed
at solving particular aerodynamic phenomena in partic-
ular flight conditions, but they may become sources of
other uncontrollable aerodynamic phenomena in other
flight conditions, different from those for which they have
been designed or studied.
[0021] United States patent application US4664345
has disclosed a device that can eliminate the problems
relating to the separation of the boundary layer of a down-
stream laminar flow, with respect to the air flow, caused
by a step in the aircraft structure. Said device is unidirec-
tional.
[0022] It is also known from the above-mentioned US
patent application that the device has 2 distinct chambers
connected by a valve, each chamber being assigned a
univocal function as a flow inlet or outlet.
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[0023] It is known from US patent application
US4664345 a device comprising suction inlets in the sur-
face just upstream of a disturbance and blowing outlets
just downstream of the disturbance and by a flow channel
interconnecting these inlets and outlets. Passage of a
portion of the flowing medium through these passages
is automatically assured due to a pressure differential
between the inlets and outlets.
[0024] Furthermore it is also known from US patent
application US5628565 an aerodynamic air data sensing
probe adapted for mounting to an air vehicle and capable
of generating signals related to a fluid flowing relative to
the air vehicle. A fluid inlet positioned on a first end of
the strut faces generally transverse to the fluid flow se-
lectively admits fluid to an internal strut cavity due to a
pressure differential there across. In operation, the pres-
sure differential forms between the first end surface of
the aerodynamically-shaped, forward-inclined strut and
probe exhaust ports.
[0025] It is also known from the above-mentioned US
patent application that the device has 2 distinct chambers
connected by a valve, each chamber being assigned a
univocal function as a flow inlet or outlet.
[0026] The present invention aims at providing a panel
associated with a body for controlling the aerodynamic
phenomena generated by the body, which has an aero-
dynamically squat shape, and which can be positioned
on the surface of an aircraft; said panel comprises at least
one inlet aperture and at least one outlet aperture,
through which a portion of the fluid flow in which said
body or object is immersed can pass, thereby generating
an output flow that interferes with the aerodynamic phe-
nomena generated by the body and thus eliminating the
above-mentioned problems. The solution proposed
herein allows to dampen the pressure and/or tempera-
ture and/or velocity oscillations generated by the incident
flow, while reducing the total weight of the panel and at-
tenuating any acoustic disturbance.
[0027] One aspect of the present invention relates to
a panel associated with a body for controlling aerody-
namic phenomena, having the features set out in the ap-
pended independent claim 1.
[0028] Auxiliary features are set out in the appended
dependent claims.
[0029] The features and advantages of the panel ac-
cording to the present invention will become apparent
from the following patent description and from the an-
nexed drawings, wherein:

• Figures 1A, 1B and 1C show a body or object that
creates aerodynamic phenomena; in particular, Fig-
ure 1A shows the body without the panel according
to the present invention, whereas Figures 1B and
1C show the body with the panel positioned at its
base, according to a preferred embodiment of said
panel;

• Figure 2 is a sectional side view of the preferred em-

bodiment of the panel associated with the body or
object of Figures 1B and 1C, showing at least one
inlet aperture and at least one outlet aperture in com-
munication with each other;

• Figure 3 shows a perspective view of a section of
the panel according to the present invention, wherein
the cavity communicating with the inlet and outlet
apertures is visible;

• Figure 4 shows a second embodiment of the panel
according to the present invention.

[0030] With reference to the above-listed drawings, the
panel 3 is associated with a body "0" for the purpose of
controlling, preferably in a passive way, the aerodynamic
phenomena generated by the body "0" with which it is
associated. Said body "0" is placed on a surface of an
aircraft "V", which surface is preferably flat or slightly
curved, and has at least one longitudinal extension which
is normal to the surface of the aircraft "V" whereon said
body "O" is positioned. Said body "O", or at least a portion
thereof, is directly in contact with the surface of the aircraft
"V".
[0031] Said panel is preferably associated with the
base of said body "O". The body "0" comprises at least
one region "S" with at least one profile having a circular
or semicircular or elliptical or aerodynamically squat sec-
tion, of the body "0" itself. Said profile region "S" is nor-
mally subject to shock waves which are characteristic of
transonic and/or supersonic conditions. Said local tran-
sonic or supersonic conditions are generated by velocity
variations imposed on the air flow, of the incident sub-
sonic fluid, deviated by the outer profile of the body "O".
The interaction between these complex and particular
aerodynamic phenomena promotes, for example, the for-
mation of a trail of alternate-detachment vortices.
[0032] Said body "0", as shown by way of example in
Figure 1A, is substantially shaped like a cone or a pyra-
mid or a truncated cone or a truncated pyramid. The base
of said body "0" has a diameter ratio such that the ratio
between the major diameter and the minor diameter is
less than two, as shown by the following formula: a/b<2.
[0033] Said panel 3 comprises at least one inlet aper-
ture 322 and at least one outlet aperture 322’ placed in
communication with each other, through which a portion
of the fluid flow "W" in which said body "O" is immersed
can pass.
[0034] Said inlet aperture 322 is located upstream of
said body "0" and said outlet aperture 322’ is located
downstream of said body "O", with respect to the direction
of the fluid flow "W".
[0035] For the purposes of the present invention, the
expression "aperture located upstream of the body "O" "
means that said aperture, depending on the direction of
the fluid flow "W", is hit by the flow before the body "O",
because it is in front of the body "O" with respect to the
direction of the fluid "W".
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[0036] For the purposes of the present invention, the
expression "aperture located downstream of the
body "O" " means that said aperture, depending on the
direction of the fluid flow "W", is hit by the flow after the
body "O", because it is behind the body "0" with respect
to the direction of the fluid "W".
[0037] More in detail, said at least one outlet aperture
322’ is so shaped as to generate an output fluid flow W’
which is mostly perpendicular to the direction of the fluid
flow "W" acting upon said body "O", as shown by way of
example in Figure 2.
[0038] For the purposes of the present invention, the
expression "mostly perpendicular output fluid flow"
means that the direction of maximum intensity of the fluid
is substantially perpendicular to the direction of the fluid
flow acting upon said body.
[0039] In the preferred embodiment, said at least one
outlet aperture 322’ is so shaped as to generate an output
fluid flow "W’ " which is substantially perpendicular to
both the direction of the fluid flow "W" acting upon said
body "O" and the surface of the aircraft "V" whereon the
body "0" is positioned.
[0040] In general, the panel 3 according to the present
invention is multidirectional, i.e. it can control undesired
aerodynamic phenomena even if the fluid flow "W" acting
upon the body "0" has, for example, an opposite-sign
equal direction, i.e. a reverse flow. In particular, said at
least one inlet aperture 322 can become at least one
outlet aperture 322’; at the same time, the outlet aperture
322’ can become an inlet aperture 322.
[0041] Said panel comprises a cavity 31 in communi-
cation with said at least one inlet aperture 322 and at
least one outlet aperture 322’, which defines the path
followed by said portion of the flow "W".
[0042] Preferably, said panel 3 comprises only one
cavity 31.
[0043] In the preferred embodiment, the cavity 31 is
toroidal and preferably has a constant height, as shown
by way of example in Figures 1B, 1C, 2 and 3.
[0044] More preferably, the toroidal cavity 31 has a cir-
cular perimeter.
[0045] In the preferred embodiment, shown in Figures
1B-3, said at least one inlet aperture and said at least
one outlet aperture are a plurality of through holes 323.
[0046] The present embodiment allows to obtain a uni-
versal panel that can adapt itself to variations in the flow
"W"; in fact, depending on the direction of the fluid flow
"W", the through holes 323 may be either inlet apertures
322 or outlet apertures 322’; by way of example, if the
flow "W" changes direction and becomes opposite to the
previous direction, the through holes 323 that previously
were inlet apertures 322 will become outlet apertures
322’, and vice versa, while still preserving the technical
characteristics that control the aerodynamic phenomena
acting upon the body "O".
[0047] The size of a single hole 323 is preferably in the
range of 142 mm.
[0048] The panel 3 has an average porosity in the

range of, for example, 5 to 20 %.
[0049] Describing more in detail the preferred embod-
iment, said cavity 31 is defined by a face-sheet 32, com-
prising said plurality of through holes 323, and a back-
sheet 33, defining the base of the panel 3.
[0050] The face-sheet 32 preferably has an average
porosity in the range of 8 to 12 %, thus ensuring control
of the aerodynamic flows as aforementioned and making
the panel 3 of the present invention suitable for adjusting
the flow of any kind of body "O".
[0051] Any condensate or rain water that might accu-
mulate within the cavity 31 will be automatically drained
through the same holes 323 of the face-sheet 32. The
panel 3 according to the present invention may also in-
clude additional draining systems.
[0052] In the second embodiment illustrated in Figure
4, there are only one inlet aperture 322 and only one
outlet aperture 322’. Said inlet aperture is located up-
stream of the body "O", at such a distance that the same
aperture 322 can cause aerodynamic phenomena that
can interfere with the body "O". The outlet aperture 322’
is so shaped as to generate an output fluid flow "W’ "
which is substantially perpendicular to both the direction
of the fluid flow "W" acting upon said body "O" and the
surface of the aircraft "V" whereon the body "O" is posi-
tioned.
[0053] In general, the panel 3 is preferably secured to
the aircraft "V" by means of at least one fastening portion
34.
[0054] Said fastening portion 34 comprises at least one
through hole into which a fastening means is inserted, e.
g. a screw, in order to secure the panel 3 to the aircraft "V".
[0055] In a first embodiment, the panel 3 is placed on
the flat surface of the aircraft "V", at the base of the body
"O" with which it is associated.
[0056] In the preferred embodiment, as shown in Fig-
ures 1B, 1C and 2, the panel 3 is integrated into the flat
surface of the aircraft "V" whereto the body "0" is applied,
thus not affecting the profile of the theoretical surface of
the aircraft "V". This embodiment allows to recover the
offset of the pressure signal that may occur in the em-
bodiment wherein the panel 3 is placed on the flat surface
of the aircraft "V".
[0057] Preferably, said panel 3 is made of nylon or alu-
minium alloy, preferably by fast sintering or numerical-
control mechanical machining, or it is made of composite
materials by using preformed moulds.
[0058] The panel 3, which is preferably perforated, may
be made as one piece, e.g. by only using the sintering
technique, or may be assembled from several pieces, if
manufactured by using the other techniques mentioned
above.
[0059] The holes 323 may be made while manufactur-
ing the panel 3 itself, or may be made during a drilling
step after having made the face-sheet 32.
[0060] In the assembled embodiment of the panel 3,
the face-sheet 32 can be assembled together with the
back-sheet 33, thus creating the cavity 31.
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[0061] As aforementioned, said bodies "O" are aero-
dynamic protuberances whose shape and function do
not allow for any aerodynamic improvements, but they
include, for example, various types of sensors that pro-
vide indispensable measurements for the correct navi-
gation of the aircraft. For example, said bodies "0" are
conical probes called IMFP (Integrated Multi Function
Probe). The control of the aerodynamic flows of a body
"0" allows, therefore, to improve the quality of the pres-
sure signals recorded by an aircraft’s on-board system,
for the purpose of ensuring a more accurate, precise and
univocal indication of the height, speed and trim of the
aircraft itself during the flight. This embodiment applies
the concept of passive porosity, thus eliminating or dras-
tically reducing the aerodynamic disturbance generated
by the turbulent trail downstream of a body "0" on the
aircraft in transonic flight conditions. In practice, the panel
according to the present invention acts indirectly at the
base of the body "0" with which it is associated, by gen-
erating a number of output fluid flows "W’ " which are
orthogonal to the main plane in which the vortex struc-
tures develop, thereby providing an effective solution to
the problems mentioned above and illustrated, for exam-
ple, in Figures 1A-1C.
[0062] In an alternative embodiment (not shown), said
body "O" can rotate about its own longitudinal axis, which
substantially coincides with the normal to the surface of
the aircraft "V" whereon it is located. The panel 3 remains
stationary with respect to the surface of the aircraft "V",
while the body "O" can turn.
[0063] As aforementioned, the panel 3 according to
the present invention may be either associated with the
body "O", by positioning the same panel 3 on the flat
surface of the aircraft "V", or integrated with the surface
of the aircraft "V", thus becoming a part of the same flat
surface, whereon the body "O" to be associated with the
panel 3 will be placed.
[0064] The panel according to the present invention
allows to obtain a significant reduction in the magnitudes
and frequencies of the aerodynamic phenomena. The
resulting magnitudes "M’ " of the vortices generated by
the body "O", with which the panel 3 according to the
present invention has been associated, are reduced by
up to 50% compared to the magnitudes "M" of an aero-
dynamic phenomenon normally generated by the body
"0". The panel 3 according to the present invention allows
to obtain a reduction in the frequency associated with the
wavelength "λ" of said aerodynamic phenomena, e.g. as
shown in Figure 1A. The frequencies associated with the
resulting wavelengths "λ’ " of the vortices generated by
the body "O", with which the panel 3 according to the
present invention has been associated, are reduced by
as much as 50% compared to the frequencies associated
with the wavelengths "λ" of an aerodynamic phenome-
non normally generated by the body "O".
[0065] Such reductions can be observed by comparing
Figures 1A, 1B e 1C.
[0066] The panel according to the present invention

allows to control the aerodynamic flows within very broad
ranges of aircraft speed, trim and altitude. The high per-
formance of the panel 3 according to the present inven-
tion is mainly due to the frequency decoupling that is
effected between the trail vortices of the body "O" and
the vibratory environment of the aircraft.
[0067] The method for controlling the aerodynamic
phenomena generated by a body "O" placed on a flat
surface of an aircraft (V), implemented by the panel ac-
cording to the present invention, essentially comprises
the following steps:

• detecting an aerodynamic phenomenon generated
by the body "O";

• channelling a portion of a fluid flow "W" in which said
body "0" is immersed upstream of the same body
"O" with respect to the direction of the fluid flow "W";

• directing the channelled fluid downstream of said
body "O", with respect to the direction of the fluid
flow "W", thereby generating an output fluid flow "W’ "
interfering with the fluid flow "W".

[0068] Besides being carried out passively as in the
embodiments illustrated herein, the step of detecting an
aerodynamic phenomenon may be semi-automatic, e.g.
by detecting a pressure drop in the sensors comprised
in the body "O". When an aerodynamic phenomenon is
detected, through an actuator or a mechanical system it
is possible to open at least one inlet aperture 322 and
then go to the step of channeling a portion of the flow.
[0069] Said actuator can be associated with a door
adapted to selectively open or close an inlet aperture 322
similar to that shown in Figure 4.
[0070] The step of channeling a portion of the flow is
carried out as previously described.
[0071] In the case of active detection of the aerody-
namic phenomenon, while opening the inlet aperture 322
it is possible, through an actuator or a mechanical sys-
tem, to open also said outlet aperture 322’, and thus be
able to switch to the next step of directing the channelled
fluid.
[0072] This last step is carried out by generating an
output fluid flow "W’ " which is mostly perpendicular to
the flow "W" and preferably vertical, e.g. normal to the
surface of the aircraft "V" whereon the body "0" is located.
[0073] A further advantage obtained by installing the
panel 3 according to the present invention lies in a gen-
eral reduction of the dispersion or noise of the pressure
signal acquired by the sensors or probes, leading to a
monotonic and regular pressure-velocity correlation
curve. Such linearity allows, as a result, to reconstruct or
determine, in a univocal manner, the air parameters es-
sential to the pilot and to the FCS control system.
[0074] In summary, the panel 3 according to the
present invention provides the following advantages:

• aerodynamic load reduction; the aerodynamic loads
acting upon the body "O", especially those orthogo-
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nal to the main direction of the aerodynamic flow
"W", are minimized in terms of both the frequency
associated with the wavelength "λ’ " and magnitude
"M’ ", which is beneficial in view of the structural di-
mensioning for limit loads and fatigue loads of the
body "0" and the surface of the aircraft "V" whereto
the body "0" is to be applied, thus allowing the use
of a lighter structure and gaining the advantages of
a lower total weight;

• acoustic disturbance reduction; this improves cock-
pit comfort, especially in those situations where sen-
sors, antennae, aerodynamic excrescences are po-
sitioned near the cockpit of the aircraft "V";

• improved signal acquisition; in this specific case, lo-
cal pressure and/or temperature and/or velocity
measurements are more accurate, and the frequen-
cy at which the measured parameter varies is re-
duced. This last feature goes to advantage of the
frequency decoupling from any other vibratory fields
where the sensor may have to operate.

[0075] As far as the integration of this invention into an
airplane is concerned, no restrictions apply in terms of
application or time duration. No extraordinary mainte-
nance work is required. Production of the panel is simple
and economical, and can be extended to the use of metal
materials based on aluminium alloys.
[0076] In the specific case wherein the panel is ar-
ranged in the proximity of the sensor cones of the IMFP,
the same air data system will be able to provide a "clean-
er" signal with reduced noise and a more "regular" signal
with reduced variance, thereby reducing the work to be
done by data processing and filtering systems and im-
proving the output quality and response speed of the flight
control system.
[0077] The panel according to the present invention
requires no modifications to the structure of the body "O"
with which it is associated.

REFERENCE NUMERALS:
Panel 3
Cavity 31
Face-sheet 32
Inlet aperture 322

Outlet aperture 322’
Hole 323
Back-sheet 33
Fastening portions 34
Through hole 342
Aircraft "V"

Body "O"
Profile "S"
Wavelength "λ"
Resulting wavelength "λ ’ "
Magnitude "M"
Resulting magnitude "M’ "

Claims

1. Panel (3) assembled with a body (O) for controlling
the aerodynamic phenomena generated by the body
(O) with which it is associated; said body (O) is suit-
able to be positioned on a surface of an aircraft (V);
said body having at least one longitudinal extension
normal to the surface of the aircraft;
upon said body (O), a fluid flow (W) can act, thereby
generating undesired aerodynamic phenomena;
the panel (3) is assembled at the base of said body
(O), i.e. it is positioned in correspondence to that
portion of the body (O) which is in contact with the
surface of the aircraft (V);
said panel (3) fixed to the body (O) is characterized
in that:

• the panel (3) comprises at least one inlet ap-
erture (322) and at least one outlet aperture
(322’), and a cavity (31); said cavity is in com-
munication both with said at least one inlet ap-
erture (322) and with said at least one outlet ap-
erture (322’), defining a path where a portion of
the flow (W) can selectively pass;
• said inlet aperture (322), which selectively al-
lows a portion of the fluid flow (W) to enter, is
located upstream of said body (O) with respect
to the direction of the fluid flow (W), and said
outlet aperture (322’), from which an output fluid
flow (W’) comes out, is located downstream of
said body (O), with respect to the direction of
the fluid flow (W);
• said at least one outlet aperture (322’) is so
shaped as to generate an output fluid flow (W’)
which is mostly perpendicular to the direction of
the fluid flow (W) acting upon said body (0), in-
terfering with the aerodynamic phenomena gen-
erated by the body (0);
• said body (0) is an aerodynamic protuberance
comprising sensors and/or probes arranged in
order to acquire air data, and said body (0) com-
prises at least one region (S) with at least one
profile having a circular or semicircular or ellip-
tical section.

2. Panel according to claim 1, wherein said body com-
prises, inside of it, electronic measurement and com-
munication devices suitable to be electrically con-
nected to the aircraft (V).

(continued)

Fluid flow "W"
Output fluid flow "W’ "
Max. longitudinal dimension of body "a"
Max. lateral dimension of body "b"
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3. Panel according to claim 1, wherein said cavity (31)
is toroidal.

4. Panel according to claim 1, wherein said at least one
inlet aperture and at least one outlet aperture consist
of a plurality of through holes (323).

5. Panel according to claims 3 and 4, wherein said cav-
ity is defined by a face-sheet (32), comprising said
plurality of holes (323), and a back-sheet (33), de-
fining the base of the panel (3).

6. Panel according to claim 3, wherein said panel (3)
has an average porosity in the range of 5 to 20 %.

7. Method for controlling the aerodynamic phenomena
generated by a body (0) positioned on a surface of
an aircraft (V) and immersed in a fluid flow (W); char-
acterized in that said body is fixed to a panel so as
to form an assembly as defined in claim 1, and in
that the method comprises the following successive
steps:

• detecting the arising of an aerodynamic phe-
nomenon generated by the body (0), whether
actively or passively;
• channelling a portion of the fluid flow (W) in
which said body (O) is immersed upstream of
the same body (O) with respect to the direction
of the fluid flow (W);
• directing the channelled fluid downstream of
said body (O), with respect to the direction of
the fluid flow (W), thereby generating an output
fluid flow (W’) interfering with the fluid flow (W);

said output flow (W’) is mostly perpendicular to the
flow (W).

8. Aircraft (V) comprising at least one surface charac-
terized in that it comprises an assembly comprising
a panel and a body according to claim 1.

9. Aircraft (V) according to claim 8, in which said panel
(3) is integrated into the surface of the aircraft (V)
whereon the body (O) is positioned.

10. Aircraft according to claim 8, in which said panel (3)
is secured to the aircraft (V) by means of at least one
fastening portion (34).

Patentansprüche

1. Paneel (3), welches mit einem Körper (O) zusam-
mengebaut ist, zur Steuerung der durch den Körper
(O) erzeugten aerodynamischen Phänomene, mit
denen er in Zusammenhang steht; wobei der Körper
(O) geeignet ist, auf einer Oberfläche eines Luftfahr-

zeugs (V) positioniert zu werden, wobei der Körper
zumindest eine Längsausdehnung senkrecht zu der
Oberfläche des Luftfahrzeugs hat;
wobei auf dem Körper (O) eine Fluidströmung (W)
wirken kann, wodurch unerwünschte aerodynami-
sche Phänomene erzeugt werden;
wobei das Paneel (3) an der Basis des Körpers (O)
montiert ist, i.e. es ist in Übereinstimmung mit dem-
jenigen Teil des Körpers (O) positioniert, welcher in
Kontakt mit der Oberfläche des Luftfahrzeugs (V)
steht;
wobei das Paneel (3) am Körper (O) befestigt ist,
dadurch gekennzeichnet, dass:

• die Platte (3) zumindest eine Einlassöffnung
(322) und zumindest eine Austrittsöffnung (322’)
und einen Hohlraum (31) aufweist; wobei der
Hohlraum in Kommunikation mit der zumindest
einen Einlassöffnung (322) und der zumindest
einen Austrittsöffnung (322 ’) steht, so dass ein
Pfad definiert wird, in dem ein Teil der Strömung
(W) selektiv passieren kann;
• die Einlassöffnung (322), welche selektiv einen
Teil des Fluidstroms (W) eintreten lässt, sich
stromaufwärts des Körpers (O) in Bezug auf die
Richtung des Fluidstroms (W) befindet, und die
Austrittsöffnung (322 ’), aus der ein Austritts-
Fluidstrom (W’) austritt, sich stromabwärts des
Körpers (O) in Bezug auf die Richtung des Flu-
idstroms (W) befindet;
• wobei die zumindest eine Austrittsöffnung (322
’) derart geformt ist, dass ein Austritts-Fluid-
strom (W’) erzeugt wird, welcher hauptsächlich
senkrecht zur Richtung des auf den Körper (O)
wirkenden Fluidstroms (W) ist, und mit den von
dem Körper (O) erzeugten aerodynamischen
Phänomenen interferiert;
• wobei der Körper (O) eine aerodynamische
Ausstülpung ist, welche Sensoren und/oder
Sonden aufweist, die angeordnet sind, um Luft-
daten zu gewinnen, und wobei der Körper (O)
zumindest eine Region (S) mit zumindest einem
Profil aufweist, welches einen kreisförmigen
oder halbkreisförmigen oder elliptischen Ab-
schnitt hat.

2. Paneel nach Anspruch 1, wobei der Körper im Inne-
ren elektronische Mess- und Kommunikationsvor-
richtungen aufweist, die dazu geeignet sind, mit dem
Luftfahrzeug (V) elektrisch verbunden zu werden.

3. Paneel nach Anspruch 1, wobei der Hohlraum (31)
toroidal ist.

4. Paneel nach Anspruch 1, wobei die zumindest eine
Einlassöffnung und die zumindest eine Austrittsöff-
nung aus einer Vielzahl von Durchgangslöchern
(323) besteht.
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5. Paneel nach den Ansprüchen 3 und 4, wobei der
Hohlraum durch eine Frontplatte (32) definiert ist,
welche die Vielzahl von Löchern (323) aufweist, und
durch eine Rückplatte (33), welche die Basis des
Paneels (3) definiert.

6. Panel nach Anspruch 3, wobei das Paneel (3) eine
mittlere Porosität im Bereich von 5 bis 20% aufweist.

7. Verfahren zum Steuern der aerodynamischen Phä-
nomene, die durch einen Körper (O) erzeugt werden,
der auf einer Oberfläche eines Luftfahrzeugs (V) po-
sitioniert und in einem Fluidstrom (W) eingetaucht
ist;
dadurch gekennzeichnet, dass der Körper an dem
Paneel derart befestigt ist, dass ein Zusammenbau,
wie in Anspruch 1 definiert, gebildet wird und dass
das Verfahren die folgenden aufeinanderfolgenden
Schritte aufweist:

• Erfassen der Entstehung eines durch den Kör-
per (O) erzeugten aerodynamischen Phäno-
mens, entweder aktiv oder passiv;
• Kanalisieren eines Teils der Fluidströmung
(W), in welche der Körper (O) stromaufwärts
desselben Körpers (O) in Bezug auf die Rich-
tung des Fluidstroms (W) eingetaucht ist;
• Lenken des kanalisierten Fluids stromabwärts
des Körpers (O) in Bezug auf die Richtung des
Fluidstroms (W), wodurch ein Austritts-Fluid-
strom (W’) erzeugt wird, welcher mit dem Fluid-
strom (W) interferiert;

wobei der Austritts-Fluidstrom (W’) hauptsächlich
senkrecht zu dem Strom (W) ist.

8. Luftfahrzeug (V), aufweisend zumindest eine Ober-
fläche, dadurch gekennzeichnet, dass es einen
Zusammenbau mit einem Paneel (3) und einen Kör-
per (O) nach Anspruch 1 aufweist.

9. Luftfahrzeug (V) nach Anspruch 8, bei dem das Pa-
neel (3) in die Oberfläche des Luftfahrzeugs (V) in-
tegriert ist, auf welcher der Körper (O) positioniert ist.

10. Luftfahrzeug nach Anspruch 8, bei dem das Paneel
(3) mittels zumindest eines Befestigungsteils am
Luftfahrzeugs (V) befestigt ist.

Revendications

1. Panneau (3) assemblé avec un corps (O) pour ré-
guler les phénomènes aérodynamiques générés par
le corps (O) auquel il est associé ; ledit corps (O) est
apte à être positionné sur une surface d’un aéronef
(V) ; ledit corps comportant au moins une extension
longitudinale normale à la surface de l’aéronef ;

sur ledit corps (O), un flux de fluide (W) peut agir, en
générant de ce fait des phénomènes aérodynami-
ques indésirables,
le panneau (3) est assemblé à la base dudit corps
(O), c’est-à-dire qu’il est positionné en correspon-
dance avec cette portion du corps (O) qui est en
contact avec la surface de l’aéronef (V) ;
ledit panneau (3) fixé sur le corps (O) est caractérisé
en ce que :

- le panneau (3) comprend au moins une ouver-
ture d’entrée (322) et au moins une ouverture
de sortie (322’), et une cavité (31) ; ladite cavité
est en communication avec ladite au moins une
ouverture d’entrée (322) et avec ladite au moins
une ouverture de sortie (322’), en définissant
une voie dans laquelle une portion du flux (W)
peut sélectivement passer ;
- ladite ouverture d’entrée (322), qui permet sé-
lectivement à une portion du flux de fluide (W)
d’entrer, est située en amont dudit corps (O) par
rapport à la direction du flux de fluide (W), et
ladite ouverture de sortie (322’), de laquelle un
flux de fluide de sortie (W’) sort, est située en
aval dudit corps (O), par rapport à la direction
du flux de fluide (W) ;
- ladite au moins une ouverture de sortie (322’)
est façonnée de manière à générer un flux de
fluide de sortie (W’) qui est majoritairement per-
pendiculaire à la direction du flux de fluide (W)
agissant sur ledit corps (O), en interférence avec
les phénomènes aérodynamiques générés par
le corps (O) ;
- ledit corps (O) est une protubérance aérody-
namique comprenant des capteurs et/ou des
sondes agencés pour acquérir des données
d’air, et ledit corps (O) comprend au moins une
région (S) avec au moins un profil présentant
une coupe circulaire ou semi-circulaire ou ellip-
tique.

2. Panneau selon la revendication 1, dans lequel ledit
corps comprend, à l’intérieur de celui-ci, des dispo-
sitifs électroniques de mesure et de communication
aptes à être raccordés électriquement à l’aéronef
(V).

3. Panneau selon la revendication 1, dans lequel ladite
cavité (31) est torique.

4. Panneau selon la revendication 1, dans lequel ladite
au moins une ouverture d’entrée et ladite au moins
une ouverture de sortie se composent d’une pluralité
de trous traversants (323).

5. Panneau selon les revendications 3 et 4, dans lequel
ladite cavité est définie par une face avant (32), com-
prenant ladite pluralité de trous (323), et une face
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arrière (33), définissant la base du panneau (3).

6. Panneau selon la revendication 3, dans lequel ledit
panneau (3) présente une porosité moyenne dans
la plage de 5 à 20 %.

7. Procédé pour réguler les phénomènes aérodynami-
ques générés par un corps (O) positionné sur une
surface d’un aéronef (V) et immergé dans un flux de
fluide (W) ; caractérisé en ce que ledit corps est
fixé sur un panneau de manière à constituer un en-
semble selon la revendication 1, et en ce que le
procédé comprend les étapes successives
suivantes :

- la détection de la survenance d’un phénomène
aérodynamique généré par le corps (O), soit ac-
tivement soit passivement ;
- la canalisation d’une portion du flux de fluide
(W) dans lequel ledit corps (O) est immergé en
amont dudit corps (O) par rapport à la direction
du flux de fluide (W) ;
- la direction du flux canalisé en aval dudit corps
(O), par rapport à la direction du flux de fluide
(W), en générant de ce fait un flux de fluide de
sortie (W’) en interférence avec le flux de fluide
(W) ;

ledit flux de sortie (W’) est majoritairement perpen-
diculaire au flux (W).

8. Aéronef (V) comprenant au moins une surface ca-
ractérisée en ce qu’elle comprend un ensemble
comprenant un panneau et un corps selon la reven-
dication 1.

9. Aéronef (V) selon la revendication 8, dans lequel le-
dit panneau (3) est intégré à la surface de l’aéronef
(V) sur laquelle le corps (O) est positionné.

10. Aéronef selon la revendication 8, dans lequel ledit
panneau (3) est fixé sur l’aéronef (V) au moyen d’au
moins une portion de fixation (34).
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