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Description

[0001] The present description refers to the technical
field of the production of electric energy and in particular
it concerns a wind turbine having horizontal axis.
[0002] Renewable energy sources are increasingly
widely used for the production of electric energy. In the
field of renewable energy, there is currently particular
interest in the conversion of wind energy into electric en-
ergy. Such conversion takes place by means of suitable
electromechanical machines, called wind turbines, ca-
pable of transforming the kinetic energy of the wind into
electric energy ready to be entered into an electric net-
work. It is possible to distinguish wind turbines of two
different types, in particular wind turbines with vertical
axis and wind turbines with horizontal axis.

[0003] Wind turbines with horizontal axis, currently
more common than those with vertical axis, generally
comprise a vertical support structure, an orientable na-
celle pivotably hinged to the top of the vertical support
structure, a wind rotor comprising a group of blades fixed
to a hub, a rotary shaft connected to the hub and an
electric alternator housed inside the nacelle and adapted
to convert the rotational mechanical energy of the shaft
into electric energy. The wind rotor through the effect of
the wind intercepted by the group of blades is such as to
rotate around a generally horizontal axis, or slightly in-
clined to an exactly horizontal axis, to set the rotary shaft
in rotation.

[0004] Inthe production of electric energy, for wind tur-
bines with horizontal axis there are generally two oper-
ating thresholds, minimum and maximum, respectively,
linked to the wind speed. Indeed, below a minimum wind
speed, for example if such a speed is below 3m/s, the
wind rotor remains stationary, or is held immobile, and
in such a condition the wind turbine does not deliver elec-
tric energy. Moreover, if the wind speed exceeds a max-
imum threshold, for example if it is above 25 m/s, for
safety reasons and to avoid damaging the wind turbine
it is foreseen to forcibly lock the wind rotor. Also in this
case no electric energy is delivered. Therefore, as a func-
tion of the wind speed, generally highly variable, wind
turbines, in terms of the production of electric energy,
have generally intermittent operation. On the other hand,
the electronic management system of the wind turbine,
generally arranged at the base of the vertical support, is
generally always kept fed with power and in an operating
state, and therefore if the wind rotor is immobile because
the wind speed is outside of the operating range between
the aforementioned minimum and maximum threshold,
it is foreseen to draw electric energy from the network
instead of supplying electric energy. The starting opera-
tions of the wind rotor generally also involve drawing en-
ergy from the electric network.

[0005] Theintermittentoperation described above rep-
resents probably the greatest drawback of a wind turbine
with horizontal axis.

[0006] GB2067247 discloses a prior art wind turbine
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comprising a Robinson’s anemometer that only serves
to control the wind turbine outside its actual operating
range. However, said prior art wind turbine does not solve
the above explained drawback.

[0007] The purpose of the presentdescription is to pro-
vide a wind turbine that is such as to at least partially
avoid the drawback described above with reference to
turbines of the prior art.

[0008] Such a purpose is achieved through a wind tur-
bine as defined in general in claim 1. Preferred and ad-
vantageous embodiments of the aforementioned wind
turbine are defined in the attached dependent claims.
[0009] The invention will become clearer from the fol-
lowing detailed description of a particular embodiment
given as an example and, therefore, in no way limiting,
in reference to the attached drawings, in which:

- figure 1 shows an elevated side view of an embod-
iment of a wind turbine with horizontal axis compris-
ing a nacelle, a primary wind rotor and a secondary
wind rotor;

- figure 2 shows an elevated side view of the nacelle
and of the secondary wind rotor of the turbine of fig-
ure 1;

- figure 3 shows a plan view from above of the nacelle
and of the secondary wind rotor of the turbine of fig-
ure 1; and

- figure 4 shows a perspective view of the nacelle and
of the secondary wind rotor of the turbine of figure 1.

[0010] In the figures, elements that are the same or
similar will be indicated with the same reference numer-
als.

[0011] With reference to the attached figures, a non-
limiting embodiment of a wind turbine with horizontal axis
is shown, globally indicated with 1.

[0012] In accordance with an embodiment, without for
this reason introducing any limitation, the wind turbine 1
is a so-called mini-wind turbine since itis able to develop
an electric power below 200 kW, for example equal to
about 50-60 kW.

[0013] The wind turbine 1 comprises a support tower
30 that in the example represented is fixed to a steelwork
support base 32 and it is secured to it through a plurality
of cables 31, for example made of steel. The support
base 32 is for example suitable for being buried so that
an upper face thereof is flush with the level of the ground.
[0014] The wind turbine 1 also comprises a nacelle 2,
comprising a head portion 11 and a tail portion 12. The
nacelle 2 is fixed to the top of the support tower 30 and
it is for example pivotably hinged to it, so as to be able
to be oriented in a controllable manner, for example
through a servomotor, not shown in the figures. In ac-
cordance with a preferred embodiment, the nacelle 2
comprises a lower base portion 20 and an upper shell
22, for example shaped like a dome, fixed to the lower
base portion 20. Between the upper shell 22 and the low-
er base portion 20 a housing space is defined suitable
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for housing some of the mechanical, electrical and elec-
tromechanical components of the wind turbine 1.
[0015] The wind turbine 1 comprises a primary wind
rotor 3 pivotable with respect to the nacelle 2 around a
primary rotational axis A1 and comprising a primary
group of blades 4, a fastening hub 5 for said blades 4
projecting from the head portion 11 of the nacelle 2 and
a shaft, not shown in the figures, operatively connected
to the hub 5 and adapted for being rotatably moved by
the primary wind rotor 3.

[0016] Inaccordance with an embodiment, the primary
group of blades 4 has just two blades 4.

[0017] The primary rotational axis A1 is a horizontal
axis. This means that such an axis A1 can be exactly
horizontal or, like in the example represented, slightly
inclined with respect to an exactly horizontal axis, for ex-
ample inclined by about 5°.

[0018] The wind turbine 1 also comprises at least one
primary electric generator comprising at leastone prima-
ry electric stator integral with the nacelle 2 and a primary
electric rotor integral with the shaft or operatively con-
nected to it. The aforementioned components are not
visible in the attached figures since they are housed in-
side the nacelle 2.

[0019] The primary electric generatoris such as to con-
vert wind energy intercepted by the primary group of
blades 4 into electric energy, and in particular into alter-
nating current electric energy.

[0020] Inaccordance with an embodiment, the primary
electric generator is a synchronous permanent magnet
generator capable of developing a unitary nominal power
of about 50 kW.

[0021] In accordance with a further embodiment, the
primary electric generator includes two generators ar-
ranged aligned, for example each capable of developing
a unitary nominal power of about 27 kW.

[0022] The wind turbine 1 also comprises an electrical
box 35, comprising an AC/DC/AC converter for the con-
nection of the wind turbine 1 to an electric network into
which the electric energy produced by the primary electric
generator is inserted. From such an electric network the
electric energy necessary for the operation of the wind
turbine 1 is also optionally taken, for example to supply
power to the electrical box 35, to feed power to the ac-
tuators comprised in the wind turbine, for example for the
actuator foreseen to controllably orient the nacelle 2 in
order to maximise/optimise the production of electric en-
ergy.

[0023] The AC/DC/AC converter is for example a static
converter in back to back configuration and it is such as
to make the alternating current electric energy supplied
by the primary wind turbine compatible with the charac-
teristics imposed by the electric network. In the electrical
box 35 it is optionally possible to house the control elec-
tronics of the wind turbine 1, intended to manage/control
the operation of the wind turbine 1 itself and optionally
to remotely collect and transmit status information of the
wind turbine 1. In a per sé known way, the electrical box
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25 is operatively connected to the nacelle 2 through elec-
trical through cables through the support tower 30.
[0024] The wind turbine 1 also comprises an auxiliary
wind rotor 15 pivotably hinged to the tail portion 12 and
comprising a secondary group of blades 25 pivotable
around a secondary rotation axis A2 perpendicular to the
primary rotational axis A1. In accordance with a preferred
embodiment, the secondary axis A2 is arranged, with
respect to the level of a surface for installing the wind
turbine 1, at a greater height with respect to the primary
axis A1. According to a further embodiment, as is clearly
shown in figures 1-3, the secondary rotation axis A2 is
an horizontal axis.

[0025] In the particular example represented, the sec-
ondary wind rotor comprises, without for this reason in-
troducing any limitation, a group made up of ten blades
25. In accordance with an embodiment, such blades 25
are concave on one side and convex on the opposite
side and are essentially spoon shaped. In the particular
example represented in the figures, the blades 25 of the
secondary group of blades also have a shape thatin plan
is essentially similar to a droplet or to a petal. The afore-
mentioned blades 25 project from a cylindrical central
hub 27 to which they are stably fixed.

[0026] In accordance with an embodiment, the tail por-
tion 12 of the nacelle 2 comprises a fork 6 having two
support arms 16. For example, the fork 6 is fixed to the
lower base portion 20 of the nacelle 2. The auxiliary wind
rotor 15, and in particular its cylindrical central hub 27,
is pivotably hinged to the fork 6 being fixed between said
support arms 16. In accordance with an advantageous
embodiment, each of the support arms 16 of the fork 6
is bent so as to have an elbow 26, foreseen to decentre
the secondary wind rotor 25 with respect to the nacelle
2. For example, such an elbow is such that each of the
arms 26 is bent by an angle o equal to about 30°.
[0027] In accordance with a further embodiment, the
secondary wind rotor 15 comprises a secondary electric
rotor, for example contained inside the cylindrical central
hub 27 and not visible in the figures. The wind turbine 1
comprises a secondary electric generator comprising the
aforementioned secondary electric rotor and a second-
ary electric stator integral with the tail portion 12 of the
nacelle 2 and not visible in the figures. The secondary
electric stator is relatively inside the aforementioned sec-
ondary electric rotor, therefore arranged inside the cylin-
drical central hub 27, and it is adapted to cooperate with
the latter to convert the wind energy intercepted by the
secondary wind rotor 15 into electric energy. For exam-
ple, the secondary electric generator is a permanent
magnet generator. In accordance with an embodiment,
such a secondary electric generator is capable of sup-
plying electric energy with a nominal power of about 1 kW.
[0028] In accordance with an embodiment, the sec-
ondary electric generator is connected to the electric net-
work, for example through the electrical box 35 itself. In
this case, the AC/DC/AC converter comprised inthe elec-
trical box 35 has a first inlet adapted for receiving alter-
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nating current electric energy produced by the rotation
of the primary wind rotor 3, and therefore by the primary
electric generator, and it has an auxiliary inlet adapted
for receiving alternating current electric energy produced
by the rotation of the secondary wind rotor 15 and there-
fore by the secondary electric generator.

[0029] With reference to figure 1, in accordance with
an embodiment the nacelle 2 is orientable and when it is
oriented so that the main axis A1 is oriented along a pre-
vailing direction of the wind W, the secondary axis A2 is
arranged with respect to the nacelle 2 at a height such
thatthe nacelleis such asto partially shield the secondary
wind rotor 15 from the wind in an asymmetric manner
with respect to the secondary axis A2. For example, itis
possible, as represented in the attached figures, to fore-
see for the secondary wind rotor 15 to be arranged at a
height such that half, or about half, of said secondary
wind rotor 15 projects upwards above the nacelle 2, or
rather above the upper shell 22 of the nacelle 2.

[0030] In operation, the system under the supervision
of the control electronics operates so that the primary
wind rotor 3, like in wind turbines of the state of the art,
can only rotate if the characteristics of the wind satisfy
predetermined conditions, with particular reference to the
minimum and maximum operating thresholds described
above. The secondary wind rotor 15, also called tail rotor,
on the other hand having a smaller mass and involving
less safety problems with respect to the primary wind
rotor 3, can be made to rotate independently from the
characteristics of the wind, determining a continuous pro-
duction of electric energy that at least counterbalances
or partially compensates the electric energy taken from
the network for the operation of the wind turbine 1 itself,
with particular reference for example to the energy nec-
essary for the orientation of the nacelle 2 or to the inrush
energy necessary to set the blades 5 of the primary wind
rotor 3 in motion, etc. Moreover, advantageously, the tail
rotor 15 makes it possible to have the impression that in
any case the wind turbine 1 is a machine that is always
working and operative, even when the primary wind rotor
3 is stationary and this certainly contributes to improving
opinion and the community with regard to this type of
machines, at times criticised precisely because they are
immobile and have a negative impactin terms of appear-
ance and fitting into the landscape.

[0031] From the description that has just been made
it is possible to understand how a wind turbine of the type
described above achieves the predetermined purposes
and therefore is capable of overcoming or at least mini-
mising the drawbacks described above with reference to
wind turbines of the prior art.

[0032] Of course, a man skilled in the art can bring
numerous modifications and variants to the wind turbine
described above, in order to satisfy contingent and spe-
cific requirements, all of which are in any case covered
by the scope of protection of the invention, as defined by
the following claims.
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Claims

1. Windturbine (1) for converting wind energy into elec-
tric energy, comprising:

- a nacelle (2) comprising a head portion (11)
and a tail portion (12);

- a primary wind rotor (3) pivotable with respect
tothe nacelle (2) around a primary rotational axis
(A1) and comprising a primary group of blades
(4), a fastening hub (5) for said blades (4) pro-
jecting from the head portion (11) of the nacelle
(2) and a shaft adapted for being rotatably
moved by the primary wind rotor (3);

- at least one primary electric generator com-
prising at least a primary electric stator stably
fixed to the nacelle (2) and a primary electric
rotor stably fixed to said shaft or operatively con-
nected to said shaft, the primary electric gener-
ator being adapted to convert wind energy inter-
cepted by said primary group of blades (4) into
electric energy;

- a secondary wind rotor (15) pivotably hinged
to the tail portion (12) and comprising a second-
ary group of blades (25) pivotable around a sec-
ondary axis (A2) perpendicular to the primary
rotational axis (A1);

wherein the wind turbine (1) is adapted to be con-
nected to an electric network, and wherein the wind
turbine (1) further comprises an AC/DC/AC convert-
er (35) adapted to make the alternate current electric
energy supplied by the primary electric generator
compliant with specifications imposed by said elec-
tric network,

characterized in that the AC/DC/AC converter
comprises a first inlet adapted to receive alternate
current electric energy produced by the rotation of
the primary windrotor (3) and an auxiliary inlet adapt-
ed to receive alternate current electric energy pro-
duced by the rotation of the secondary wind rotor
(15).

2. Wind turbine (1) according to claim 1, wherein the

tail portion (12) comprises a fork (6) having two sup-
port arms (16) and wherein the auxiliary wind rotor
(15) is rotatably hinged to the fork (6) being fastened
between said support arms (16).

3. Wind turbine (1) according to claim 2, wherein each
of said support arms (16) is bent so as to have an
elbow (26).

4. Windturbine (1) according to any one of the previous

claims, wherein the secondary wind rotor (15) com-
prises a secondary electric rotor and wherein the
wind turbine (1) comprises a secondary electric gen-
erator comprising said secondary electric rotor and



10.

7 EP 2 761 166 B1 8

a secondary electric stator stably fixed to the tail por-
tion (12), relatively internal with respect to said sec-
ondary electric rotor and adapted to cooperate with
this latter for converting wind energy intercepted by
said secondary wind rotor (15) into electric energy.

Wind turbine (1) according to claim 4, wherein said
secondary electric generator is a permanent magnet
generator.

Wind turbine (1) according to any one of the previous
claims, wherein the nacelle (2) can be oriented and
wherein, when said nacelle is oriented in such a way
that said main axis (A1) is oriented along a prevailing
direction of the wind, the secondary rotational axis
(A2) is arranged with respect to the nacelle at such
a height that the nacelle can partially shield the sec-
ondary wind rotor (15) from the wind in an asymmet-
rical way with respectto the secondaryrotational axis
(A2).

Wind turbine (1) according to any one of the previous
claims, wherein the secondary rotational axis (A2)
is arranged, with respect to a level of a surface for
installing the wind turbine (1), at a height higher than
the primary rotational axis (A1).

Wind turbine (1) according to any one of the previous
claims, wherein the nacelle (2) comprises a lower
base portion (20) and an upper shell (22) fastened
to the lower base portion (20), wherein the secondary
wind rotor (15) is arranged at such a height that one
half, or about one half, of the secondary wind rotor
(15) projects in height above the upper shell (22).

Wind turbine (1) according to claims 2 and 8, wherein
the fork (6) is fastened to said lower base portion
(20).

Wind turbine (1) according to any one of the previous
claims, wherein said secondary axis (A2) is an hor-
izontal axis.

Patentanspriiche

1.

Windturbine (1) zum Umwandeln von Windenergie
in elektrische Energie, die folgende Merkmale auf-
weist:

einen Rumpf (2), der einen Kopfabschnitt (11)
und einen Endabschnitt (12) aufweist;

einen primaren Windrotor (3), der bezliglich des
Rumpfs (2) um eine primare Drehachse (A1)
schwenkbar ist, und eine primare Gruppe von
Flageln (4), eine Befestigungsnabe (5) fiir die
Flagel (4), die von dem Kopfabschnitt (11) des
Rumpfs (2) vorsteht, und eine Welle aufweist,
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die angepasstist, um durch den primaren Wind-
rotor (3) drehbar bewegt zu werden,;
zumindest einen primaren elektrischen Genera-
tor, der zumindest einen primaren elektrischen
Stator, der stabil an dem Rumpf (2) fixiert ist,
und einen priméaren elektrischen Rotor aufweist,
der stabil an der Welle fixiert ist oder wirksam
mit der Welle verbunden ist, wobei der primare
elektrische Generator angepasst ist, um Wind-
energie, die durch die primare Gruppe von Fli-
geln (4) abgefangen wird, in elektrische Energie
umzuwandeln;

einen sekundaren Windrotor (15), der an dem
Endabschnitt (12) schwenkbar gelenkig befes-
tigt ist und eine sekundare Gruppe von Fligeln
(25) aufweist, die um eine sekundare Achse (A2)
senkrecht zu der primaren Drehachse (A1)
schwenkbar sind;

wobei die Windturbine (1) angepasst ist, um mit
einem elektrischen Netzwerk verbunden zu
sein, und wobei die Windturbine (1) ferner einen
Wechselstrom/Gleichstrom/Wechselstrom-
wandler (35) aufweist, der angepasstist, um die
elektrische Wechselstromenergie, die durch
den primaren elektrischen Generator zugefihrt
wird, konform zu machen mit Spezifikationen,
die durch das elektrische Netz auferlegt werden,
dadurch gekennzeichnet, dass der Wechsel-
strom/Gleichstrom/Wechselstromwandler ei-
nen ersten Einlass aufweist, der angepasst ist,
um elektrische Wechselstromenergie zu emp-
fangen, die durch die Drehung des priméren
Windrotors (3) erzeugt wird, und einen Hilfsein-
lass, der angepasst ist, um elektrische Wech-
selstromenergie zu empfangen, die durch die
Drehung des sekundaren Windrotors (15) er-
zeugt wird.

Windturbine (1) gemaf Anspruch 1, bei der der En-
dabschnitt (12) eine Gabel (6) mit Tragearmen (16)
aufweist, und bei der der Hilfswindrotor (15) drehbar
an der Gabel (6) gelenkig befestigt ist, wobei dersel-
be zwischen den Tragearmen (16) fixiert ist.

Windturbine (1) gemaR Anspruch 2, beider jederder
Tragearme (16) gebogen ist, um ein Winkelstiick
(26) aufzuweisen.

Windturbine (1) gemaR einem der vorhergehenden
Anspriiche, bei der der sekundare Windrotor (15)
einen sekundaren elektrischen Rotor aufweist und
bei der die Windturbine (1) einen sekundéren elek-
trischen Generator aufweist, der den sekundaren
elektrischen Rotor und einen sekundaren elektri-
schen Stator aufweist, der stabil an dem En-
dabschnitt (12) fixiert ist, relativ intern bezliglich des
sekundaren elektrischen Rotors liegt und angepasst
ist, um mit dem Letzteren zusammenzuwirken zum
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Umwandeln von Windenergie, die durch den sekun-
darenWindrotor (15) abgefangen wird, in elektrische
Energie.

Windturbine (1) gemal Anspruch 4, bei der der se-
kundare elektrische Generator ein Permanentmag-
netgenerator ist.

Windturbine (1) gemal einem der vorherigen An-
spriiche, bei der der Rumpf (2) ausgerichtet sein
kann und bei der, wenn der Rumpf so ausgerichtet
ist, dass die Hauptachse (A1) entlang einer vorherr-
schenden Windrichtung ausgerichtet ist, die sekun-
dare Drehachse (A2) bezlglich des Rumpfs an einer
solchen Hohe angeordnet ist, dass der Rumpf den
sekundaren Windrotor (15) auf asymmetrische Wei-
se bezlglich der sekundaren Drehachse (A2) teil-
weise von dem Wind abschirmen kann.

Windturbine (1) gemaR einem der vorhergehenden
Anspriiche, bei der die sekundare Drehachse (A2)
bezlglich einer Ebene einer Oberflache zum Instal-
lieren der Windturbine (1) an einer Hohe angeordnet
ist, die hoher ist als die primare Drehachse (A1).

Windturbine (1) gemaR einem der vorhergehenden
Anspriiche, bei der der Rumpf (2) einen unteren Ba-
sisabschnitt (20) und eine obere Hiille (22) aufweist,
die an dem unteren Basisabschnitt (20) befestigt ist,
wobei der sekundare Windrotor (15) an einer sol-
chen Héhe angeordnet ist, dass eine Halfte oder et-
wa eine Halfte des sekundaren Windrotors (15) in
der Hohe Uber die obere Hillle (22) vorsteht.

Windturbine (1) gemank Anspriichen 2 und 8, beider
die Gabel (6) an dem unteren Basisabschnitt (20)
fixiert ist.

Windturbine (1) gemaR einem der vorhergehenden
Anspriiche, bei der die sekundare Achse (A2) eine
horizontale Achse ist.

Revendications

1.

Turbine éolienne (1) destinée a convertir I'énergie
éolienne en énergie électrique, comprenant :

- une nacelle (2) qui comprend une partie de téte
(11) et une partie de queue (12) ;

- un rotor d’éolienne primaire (3) capable de pi-
voter par rapport a la nacelle (2) autour d’un axe
de rotation primaire (A1) et comprenantun grou-
pe de pales (4) primaire, un moyeu de fixation
(5) pour lesdites pales (4) quidépasse de la par-
tie de téte (11) delanacelle (2) etun arbre congu
pour étre entrainé en rotation par le rotor d’éo-
lienne primaire (3) ;
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- au moins un générateur électrique primaire
comprenant au moins un stator électrique pri-
maire fixé de fagon stable a la nacelle (2) et un
rotor électrique primaire fixé de fagon stable
audit arbre ourelié de fagon opérationnelle audit
arbre, lequel générateur électrique primaire est
congu pour convertir 'énergie éolienne intercep-
tée par ledit groupe de pales (4) primaire en
énergie électrique ;

- un rotor d’éolienne secondaire (15) articulé de
facon pivotante a la partie de queue (12) et com-
prenant un groupe de pales (25) secondaire ca-
pable de pivoter autour d’un axe secondaire (A2)
perpendiculaire a l'axe de rotation primaire
(A1)

laquelle turbine éolienne (1) est adaptée pour étre
raccordée a un réseau électrique et

laquelle turbine éolienne (1) comprend en outre un
convertisseur CA/CC/CA (35) congu pour rendre
I’énergie électrique sous forme de courant alternatif
fournie par le générateur électrique primaire confor-
me aux spécifications imposées par ledit réseau
électrique, caractérisée en ce que le convertisseur
CA/CC/CA comprend une premiére entrée adaptée
pour recevoir de I'énergie électrique sous forme de
courant alternatif produite par la rotation du rotor
d’éolienne primaire (3) et une entrée auxiliaire adap-
tée pour recevoir de I'énergie électrique sous forme
de courant alternatif produite par la rotation du rotor
d’éolienne secondaire (15).

Turbine éolienne (1) selon la revendication 1, dans
laquelle la partie de queue (12) comprend une four-
che (6) avec deux bras de support (16) et dans la-
quelle le rotor d’éolienne auxiliaire (15) est articulé
de fagon rotative sur la fourche (6) en étant fixé entre
lesdits bras de support (16).

Turbine éolienne (1) selon la revendication 2, dans
laquelle chacun desdits bras de support (16) est plié
de fagon a former un coude (26).

Turbine éolienne (1) selon 'une quelconque des re-
vendications précédentes, dans laquelle le rotor
d’éolienne secondaire (15) comprend un rotor élec-
triqgue secondaire etdans laquelle la turbine éolienne
(1) comprend un générateur électrique secondaire
comprenant ledit rotor électrique secondaire et un
stator électrique secondaire fixé de maniére stable
a la partie de queue (12), vers l'intérieur par rapport
auditrotor électrique secondaire, et adapté pour coo-
pérer avec ce dernier en vue de convertir 'énergie
éolienne interceptée par leditrotor d’éolienne secon-
daire (15) en énergie électrique.

Turbine éolienne (1) selon la revendication 4, dans
laquelle ledit générateur électrique secondaire est
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un générateur a aimants permanents.

Turbine éolienne (1) selon 'une quelconque des re-
vendications précédentes, dans laquelle la nacelle
(2) peut étre orientée et dans laquelle, lorsque ladite
nacelle est orientée de telle maniére que ledit axe
principal (A1) est orienté dans un sens prévalent du
vent, 'axe de rotation secondaire (A2) est disposé
par rapport a la nacelle a une hauteur telle que la
nacelle peut partiellement protéger le rotor d’éolien-
ne secondaire (15) du ventde maniére asymétrique
par rapport a 'axe de rotation secondaire (A2).

Turbine éolienne (1) selon 'une quelconque des re-
vendications précédentes, dans laquelle I'axe de ro-
tation secondaire (A2) est disposé, par rapport a un
niveau d’une surface d’installation de la turbine éo-
lienne (1), a une plus grande hauteur que I'axe de
rotation primaire (A1).

Turbine éolienne (1) selon 'une quelconque des re-
vendications précédentes, dans laquelle la nacelle
(2) comprend une partie de base inférieure (20) et
une coque supérieure (22) fixée a la partie de base
inférieure (20), dans laquelle le rotor d’éolienne se-
condaire (15) est disposé a une hauteur telle qu’une
moitié ou environ une moitié du rotor d’éolienne se-
condaire (15) dépasse en hauteur au-dessus de la
coque supérieure (22).

Turbine éolienne (1) selon les revendications 2 et 8,
dans laquelle la fourche (6) est fixée a ladite partie
de base inférieure (20).

Turbine éolienne (1) selon 'une quelconque des re-
vendications précédentes, dans laquelle ledit axe
secondaire (A2) est un axe horizontal.

10

15

20

25

30

35

40

45

50

55

12



EP 2 761 166 B1

FIG. 1

5
b




EP 2 761 166 B1

FIG. 2




EP 2 761 166 B1




EP 2 761 166 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

¢ GB 2067247 A [0006]

11



e
%
it

RS

WRODLAGOS

VIFSZINTES TENGELYD SZELTURBINA FS M
SZELROTOR

Spubadalad ipinypontek

i

N

Sealnabina (P sed

gnsrgia Stafakfidsdn elekiroraos energiaby, woely magaban foglalia 2

kdvetkersksy
- epy sondnlSt {angolub nmeelle™ {25, amedy moagdban foglal egy 1y
hatsordsar {13y
"sdi-\vm seélratort (3}, awely Yorgathatd » gondetdhor (3} v’;:\:mn’s-‘zmg £gY

3
5 forgdstengely \3&3 Roril 8x m gaba o §a§ *x:v *‘Ew{iic

sz im Arg, srpaly

¥

sibainiaead van

«-'3-? “iis“ csoponnt epy t0gzitd kerckagyat (8 ‘; B REveR
Kl & povsdoldnak (3 o fojresedhdl (11, & epy d
tdve, hogy forgdan fogyven mosgatva az c,wéit’:ﬁt\ ;

legaldbb gy eladdiege

&

s elektrmnos generitont, aoely magdban fogh! logalibk
eladdleges elakivomos alidedst {setatornt], wmely sfadalan van mom‘ &8 s:m;\iwixm\
{23 &8 epy olvddlopes elskivomas rolony, wmely st abilan van sOguitve & novessy
tenpebirs vagy mitkddest kapesotathan 8 a neversts tengeliyvel, abol s '
slekirgmos gonerdlor alkalmassd van Wve, hogy o povered ¢ =~(i32§§“\*8\\ ht;m:{}ki\(\‘
{43 alG cvopot dlial felfogolt sedlenorgia legyen dinlakitva eloktromos sy sabag

- ggy masodiagos seéhrotot arpathad wodon van csaklosan rbguitve
hatadrdsere (131 So magaban foplel epy masodlagos, lapdtokbal (231 Al a.mps.si»_, 3
'»s;m:ix *3\ fum\;\ «tzsi\ gy RIS i agos tengely (&2} kortld, amely worbleges a2

abted o szdlinebing () zi“‘mis passd van dve, hogy legven Seszekaposoba egy elekiromos
futbdratial, € ahol g sedltarbing (1) tovebbd i*msizi“m foglal egy ACVDUAL kovvarten
{vlodmnvegyenarany &-‘33&}3};&‘3 Aralakivly (33), amely a\§§> almassd van ?u . hogy az
claddleges slektromos cenerftor dltsl seolgdltptont valiGivamd olokiromos anergin fegyen
mepfeleldvd @ve a "*}f’wif kdeidknak {t’.‘.‘fQﬁ'iaf\@i‘l‘.&?iﬁ{}e amelvel @ sevsrary eleluons

2

slozat dlal vannak megkdveteles,

azeal jellowmerve, Bogy s ACDCIAT honverter magdban foglal agy olsd hunneneiey,
sraely alkabmassd van tive, hogy viliddramd elebtromos soergla legven fogadva, amely
s elsddloges xzé%mias‘%&z 3 f‘} fisp gy en vag eldallftve, Sx spy kiopdseiid bemensiet,
arpely alkalinassd van éve, hogy w"‘tf‘ dramd slekvromes snergin logyen fogadva, amely &
;‘mndi‘m w3 szatrotornak {i’ﬂ‘i forgian réven van stbdliftva,

-

Szélturhing €1y o 1. igdoyvpont ssevint, whol & hid
{0}, umsely rendelkezik két i"ii‘{i"}i&\?“i“s { ‘6; f5 ahol a kiegdss
G, aligl & wevesett tavl

al egy wilidt
16 gzdlvoior {}:}} im: gattiald
carok {16 k¢

2. igdnvpont seerin, ol a neverett ntdharek (16} kel mindeg
bk ,i}f‘z‘-‘ w o higlakitve epy kdnytk (236

atol barmelytke sw ‘mmé a mrnodiagis sndirotoy {15}
: gos alsiromos rotort ¢ alwl o seéhiarbing (1) magiban
? sixzi gey uidsnd L;bm s.k:\{“t‘s‘ GOS  penerdtert, am “i\-‘ magaban foglalin 8 neveset
a*zxmliagm glektromas ot €5 sgy umsmiaam slektromos alloedsar (setdtot), amely

mnim af

LG
stabilan van rdgedive g basdrésare ¢ f‘ix.,,-,, viszonylag helsd helyzetll g poverstt misodiagns

o



$223

6.

i

LN

BP 2701 166 Bl

elekromos totothor viszsmvitva &8 alkalmassd van wvg ?mg;;;
atdhbival aron ofibdl, bogy & peverstt mdsadlagos sz&iroi‘m‘
energin logyen 8a \z&mu slektrowns snerghiba,

3

ik, ghol a neversit musndisgos elekiramaos generidodt

e

S‘?-‘ﬁmrhn & i"i'\ % - i__

N

3 R cio" & is:c:w;\\moi\ Laraw:mi\“ ueris‘af\ ahfo R aomi\; ;st :*a s’as"%eﬂtz’iiai

{1 z;a‘m‘a km Cx abod, B @ novese gV a

noverstl engely (AT} & st gy J.i&ﬁ\{}{-ii} mms r;.zem'cm gan {.}.U@fltciva. {{@;Gimz-,;, a

masectiagos for (A%} a gondolthor viseowyliva egy olyan magussagban van

clrendezve, hogy & Qemissi,ﬁ résehen meg tudin védent a mbsodiagos sedlmort (15} a
2618, s omdsodik forgdateagelvher (A2 viszonyiiva saziminoirtkus wddeow

iitmiss a (1) an el8ed igsnypontok birmelyike seerint, abol a ndsodlagos forgast ‘ns:cix
' seinthez vagy ogy felitlother viszonyitea, smely 8 sedlnubina (L ke spitgsére

sasabdsny van, mint az

3\ gpy olysn magessighay van elrendeave, amely mag
s forpdeten vaixaM}‘

Sedlturbing (1) a2 ol8ed
foplal egy alsd 3§§i§31a$z’i
alaprésare {23 ahol a mds 3
hogy & misodlagos szgllornak ¢
felsd burnk (22} felett,

mm«pumei\ biumelyike swerint, abol o gopdols (3} magdbas

epy felsdt borkor {22}, anely rigeftve Van az SHNE
A% {19} sy olyan magasss gi‘ii‘ van eiverdeive
Y

£5) a fele, vam wnibelitl a fele, , magassagiag .%:'mii

Sestturbing {1 s 2. 8¢ B iggnvpoutok seering, ahol a villa {8 & neversit alsd alapedsete
{20y van rgeftve

t% Stnrbing (1) az elded ipénypontok birmelvike sperhig, ahol a neverelt sywodiages
tengely (ALY ey vizszintes tongely,



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

