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DESCRIPTION

FIELD

[0001] Embodiments described herein relate generally to a wind power generation system
and a wind power generation method.

BACKGROUND

[0002] One of factors to hinder spread of wind power generation is geographical constraints,
for example, in Japan.

[0003] One of the geographical constraints is that in Japan a wind velocity and a wind
direction rapidly changes because of its mountain weather, and thus it is difficult to maintain a
stable output of a wind power generation system.

[0004] The above factor deteriorates a power generation efficiency per windmill, resulting in
an increase in introduction cost of the wind power generation system.

[0005] In addition to the above, in Japan, a land of which is small, problems to a locational
environment come to appear as wind power generation spreads, and in a case where location
near private houses or a community is inevitable, various troubles in relation to noise are apt to
occur.

[0006] As a measure to stabilize the output or to solve a noise problem as above, there is
disclosed a technique of providing a lift improvement device which controls an airflow by having
an electrode mounted on a windmill blade to generate plasma, for example.

[0007] However, with regard to use of a lift improvement device as above, the lift improvement
device is not necessarily required to be actuated in a good wind condition, and in a case where
the lift improvement device is provided later, that is, added, to an existing windmill, the windmill
being originally designed to be able to generate power at a maximum efficiency without the lift
improvement device, the efficiency is not sometimes improved much even if the lift
improvement device is added.

[0008] EP2520800 A discloses a wind power generation system according to the prior art.

25 BRIEF DESCRIPTION OF THE DRAWINGS

[0009]
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Fig. 1 is an external perspective view of a wind power generation system of an embodiment.

Fig. 2 is a view showing a configuration of an airflow generation device of the wind power
generation system of Fig. 1

Fig. 3 is a diagram showing a configuration of a control system of the wind power generation
system of the embodiment.

Fig. 4 is a graph showing power generator torque characteristics (control maps) of the wind
power generation system of the embodiment.

Fig. 5 is a graph showing another example of the control map.

DETAILED DESCRIPTION

[0010] A wind power generation system of an embodiment has a windmill, a lift improvement
device a power generator, a storage, and a controller. The windmill rotates when receiving an
airflow. The lift improvement device has a capability of operating and halting and increases a
lift force to a blade of the windmill when operating. The power generator generates power by
rotation of the windmill and a torque is generated in a direction to suppress rotation of the
windmill. The storage stores a plurality of characteristic maps indicating characteristics of the
torques to be generated by the power generator in relation to rotation speeds of the power
generator. The controller controls a power generation amount of the power generator by
switching and using the plurality of characteristic maps of the storage in correspondence with a
state of operation or halt of the lift improvement device.

[0011] A problem to be solved by an embodiment is to provide a wind power generation
system and a wind power generation method capable of improving an efficiency and further
maximizing the efficiency of a wind power generation system on which a lift improvement
device is mounted.

[0012] Hereinafter, an embodiment will be described in detail with reference to the drawings.

[0013] Fig. 1 is a view showing a configuration of a wind power generation system of an
embodiment, while Fig. 2 is a view showing a configuration of an airflow generation device of
the wind power generation system of Fig. 1.

[0014] As shown in Fig. 1, a wind power generation system 10 of this embodiment has a
tower 30 installed on a ground 20, a nacelle 35 mounted on a top portion of the tower 30, an
aerovane 36 mounted on an upper surface of the nacelle 35, a windmill blade 40 as a windmill
which rotates when receiving wind from the front, and so on.
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[0015] A power generator 150 (see Fig. 3) and so on are housed in the nacelle 35.

[0016] The power generator 150 is provided with a rotary shaft protruding from the nacelle 35,
and the windmill blade 40 is supported by this rotary shaft.

[0017] In other words, the windmill blade 40 is supported by the rotary shaft of the power
generator 150 which protrudes from the nacelle 35.

[0018] However, the above configuration is a configuration in a case where the windmill does
not have a speed-increasing gear, and a in a case where a windmill has a speed-increasing
gear, the windmill blade is supported by the speed-increasing gear.

[0019] The aerovane 36 measures a wind direction and a velocity of wind and transmits each
measured data to a controller 110 (see Fig. 3). The windmill blade 40 is supported in a freely
rotatable manner. The windmill blade 40 rotates when receiving an airflow.

[0020] The windmill blade 40 is mainly constructed by three windmill blade main bodies 50
and an airflow generation device 60 provided in each windmill blade main body 50.

[0021] Though an example is described in which the windmill blade 40 is constituted with
three blades in this example, the number of blades may be two, four, or five or more, and the
number thereof is not limited.

[0022] The windmill blade main body 50 is constructed by a dielectric material having an
external shape of the windmill blade main body 50.

[0023] As the dielectric material, for example, GFRP (glass fiber reinforced plastics) which is a
glass fiber solidified by a synthetic resin can be cited, but the dielectric material is not limited
thereto, and it suffices if a known dielectric material constructing a windmill blade main body is
used.

[0024] Note that the entire windmill blade main body 50 does not need to be constructed by
the dielectric material, but it suffices if at least a part in which an airflow generation device 60 is
provided is constructed by the dielectric material.

[0025] In other words, it suffices if it is configured that electrodes of the airflow generation
device 60 are not conducted with each other and that the electrode of the airflow generation
device 60 and the windmill blade main body 50 are not conducted.

[0026] The airflow generation device 60 is set up to be able to be operated/halted by ON/OFF
operation of a switch 111 by an operator, and functions as a lift improvement device to
increase a lift force to the windmill blade main body 50 (windmill blade 40) by making the
windmill blade main body 50 generate an airflow steadily or unsteadily when operating.
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[0027] With regard to the switching operation of operating/halting of the airflow generation
device 60, switching may be carried out when a measured value of a rotation speed of the
power generator 150 reaches a predetermined rotation speed, or may be carried out not
manually but automatically by timer control or detection by a wind power sensor.

[0028] The airflow generation device 60 is constituted with a first electrode 61, a second
electrode 62 disposed apart from the first electrode 61, and a discharge power supply 63 to
apply a voltage between the first electrode 61 and the second electrode 62 via a cable line 64.

[0029] The first electrode 61 is a plate electrode having a plate shape and is buried in the
windmill blade main body 50.

[0030] Note that the first electrode 61 is provided in a manner that one main surface thereof is
exposed on a surface so as to be contact with outside air, on a blade upper surface 50a of the
windmill blade main body 50, that is, on a back side of the windmill blade main body 50.

[0031] Note that the first electrode 61 may be disposed in a manner to be exposed on a
surface on a belly side of the windmill blade main body 50.

[0032] Further, a shape of the first electrode 61 is not limited to the plate shape but can be a
bar shape with a cross section of circular shape, rectangular shape, or the like, for example.

[0033] The second electrode 62 is a plate electrode of plate shape, and is disposed apart
from the first electrode 61 at a position deeper from the surface of the windmill blade main
body 50 than the first electrode 61, a position displaced from the first electrode 61 in a
direction where an airflow flows.

[0034] Note that in this case the second electrode 62 may be disposed at a position displaced
from the first electrode 61 in an opposite direction to the direction where the airflow flows.

[0035] Further, when one main surface of the first electrode 61 is provided in a manner to be
exposed on the same surface as the blade upper surface 50a of the windmill blade main body
50, the second electrode 62 may be disposed apart from the first electrode 61, in a manner
that one main surface thereof is exposed on the same surface as the blade upper surface 50a
of the windmill blade main body 50 and at a position displaced from the first electrode 61 in the
direction where the airflow flows or in the opposite direction thereto.

[0036] Further, a shape of the second electrode 62 is not limited to the plate shape but can be
a bar shape with a cross section of circular shape, rectangular shape, or the like, for example.

[0037] Note that the shape of the second electrode 62 may be the same as that of the first
electrode 61.

[0038] The discharge power supply 63 functions as a voltage application mechanism and
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applies a voltage between the first electrode 61 and the second electrode 62.

[0039] The discharge power supply 63 outputs a voltage having a pulsed (positive, negative
polarity, positive and negative bipolar (alternating voltage)) waveform or an alternating (sine,
intermittent sine) waveform, for example.

[0040] Here, the windmill blade 40 is manufactured as follows, for example. When fabricating
the windmill blade main body 50 by impregnating a resin into a stack of glass fibers by means
of a manufacturing method such as preimpregnation and resin transferring, for example, metal
foil bands or metal plates are stacked between the fibers to form a first electrode 61 and a
second electrode 62 of an airflow generation device 60, and a windmill blade 40 is
manufactured. Note that the manufacturing method of the windmill blade 40 is not limited to the
above.

[0041] Here, a principle of generation of an airflow by the airflow generation device 60 will be
described.

[0042] A voltage is applied between the first electrode 61 and the second electrode 62 from
the discharge power supply 63, and when a potential difference becomes equal to or more
than a predetermined threshold value, discharge is induced between the first electrode 61 and
the second electrode 62.

[0043] This discharge is called corona discharge in a case where both electrodes are exposed
on the blade upper surface 50a of the windmill blade main body 50, and is called barrier
discharge in a case where at least one of the electrodes is buried in the windmill blade main
body 50, and low-temperature plasma is produced.

[0044] In other words, the airflow generation device 60 generates an airflow by action of
discharge plasma.

[0045] In the above discharge, since energy can be given only to an electron in gas, it is
possible to produce an electron and an ion by ionizing the gas with little heating of the gas.

[0046] The produced electron and ion are driven by an electric field, and as a result that the
electron and the ion collide with gas molecules, a kinetic momentum shifts to the gas
molecules.

[0047] In other words, it is possible to generate an airflow AF in a neighborhood of the
electrode by applying discharge.

[0048] Largeness and a direction of this airflow AF are controllable by changing a current-
voltage characteristic such as a voltage to be applied to the electrode, a frequency, a current
waveform, and a duty ratio.
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[0049] Note that though the airflow generation device 60 is disposed to generate the airflow
AF in a direction along a front edge to a rear edge of the blade upper surface 50a of the
windmill blade main body 50, the direction of the airflow can be changed by a disposition
method of the electrode.

[0050] Subsequently, a control system of the wind power generation system of this
embodiment will be described with reference to Fig. 3.

[0051] The control system of the wind power generation system of this embodiment has, as
shown in Fig. 3, the discharge power supply 63, a wind velocity sensor 100, a wind direction
sensor 101, a rotation speed sensor 102, a surface pressure sensor 103, a torque sensor 104,
the controller 110, the switch 111, a control database 120, the airflow generation device 60, a
pitch angle drive mechanism 130, a yaw angle drive mechanism 140, and the power generator
150.

[0052] The power generator 150 generates power by rotation of the windmill blade main body
50 and generates a torque in a direction to suppress rotation of the windmill blade 40.

[0053] The wind velocity sensor 100 is a sensor which measures a velocity of wind flowing to
the windmill blade 40.

[0054] The wind direction sensor 101 is a sensor which measures a wind direction of wind
flowing to the windmill blade 40.

[0055] These wind velocity sensor 100 and wind direction sensor 101 are constituted with the
aerovane 36 or the like provided on an upper side surface of the nacelle 35 shown in Fig. 1, for
example.

[0056] The rotation speed sensor 102 is a sensor which measures a rotation speed of the
windmill blade 40 and is provided inside the nacelle 35, for example.

[0057] The surface pressure sensor 103 measures a pressure of the blade upper surface 50a
in the windmill blade main body 50 of the windmill blade 40, and is constructed by providing a
plurality of semiconductor pressure sensors to the blade upper surface 50a, for example.

[0058] Note that the wind power generation system 10 can be constructed without having the
surface pressure sensor 103.

[0059] The torque sensor 104 is provided in the power generator 150 and measures a torque
(hereinafter, referred to as a "power generator torque" since the torque is different from a
rotation torque on a windmill side) to be a load to suppress rotation of the rotary shaft (windmill
blade 40).

[0060] The torque sensor 104 is not necessarily required to be one which measures a torque
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directly but may be one which calculates a torque by dividing a power output by an angular
velocity.

[0061] The control database 120 stores data such as an elevation angle, a Reynolds number,
a torque, a yaw angle, a pitch angle, and a surface pressure based on a measured value such
as a wind velocity, a wind direction, a rotation speed, a surface pressure, and a power
generator torque, and a plurality of control maps (curves 41, 42 of Fig. 4) with different
characteristics.

[0062] In other words, the control database 120 is a storage which stores a plurality of
characteristic maps indicating characteristics of torques to be generated by the power
generator 150 in relation to the rotation speeds of the power generator 150.

[0063] The control database 120 is constituted with a memory, a hard disk device, and so on.

[0064] Further, to the control database 120, data input or the like is possible via a not shown
keyboard, mouse, external input interface, or the like.

[0065] The controller 110 calculates an elevation angle, a Reynolds number, rotation torque
on a windmill side, a yaw angle, a pitch angle, a surface pressure, and so on based on
information outputted from each sensor such as a wind velocity sensor 100, a wind direction
sensor 101, a rotation speed sensor 102, a surface pressure sensor 103, and a torque sensor
104, and data stored in the control database 120.

[0066] Further, the controller 110 controls the airflow generation device 60, the pitch angle
drive mechanism 130, the yaw angle drive mechanism 140, the power generator 150, and the
discharge power supply 63, based on results of the above-described calculation.

[0067] The controller 110 is mainly constituted with a computing device (CPU), a read-only
memory (ROM), a random access memory (RAM), for example, and so on.

[0068] The CPU executes various computation processing by using a program, data and so
on stored in the ROM or the RAM

[0069] Processing executed by the controller 110 is materialized by a computer device, for
example.

[0070] The controller 110 is connected to each device of the switch 111, the wind velocity
sensor 100, the wind direction sensor 101, the rotation speed sensor 102, the surface
pressure sensor 103, the torque sensor 104, the control database 120, the airflow generation
device 60, the pitch angle drive mechanism 130, the yaw angle drive mechanism 140, the
power generator 150, and the discharge power supply 63, in a manner that input/output of an
electric signal is possible.



DK/EP 2949923 T3

[0071] In the airflow generation device 60, as a result of ON operation of the switch 111, a
voltage is applied between the first electrode 61 and the second electrode 62 from the
discharge power supply 63 controlled by the controller 110 as described above, and the airflow
generation device 60 comes into a operating state and generates an airflow in the direction
along from the front edge to the rear edge of the blade upper surface 50a, so that a high lift
force state is brought about.

[0072] Further, in the airflow generation device 60, as a result of OFF operation of the switch
111, application of the voltage between the first electrode 61 and the second electrode 62 from
the discharge power supply 63 controlled by the controller 110 is halted, and the airflow
generation device 60 comes into a state where driving is halted, so that the airflow in the
direction along from the front edge to the rear edge of the blade upper surface 50a is not
generated.

[0073] The controller 110 switches and uses the plurality of characteristic maps (curves 41, 42
of Fig. 4) of the control database 120 in accordance with drive/halt state of the airflow
generation device 60, to control a power generation amount of the power generator 150.

[0074] The controller 110 controls the current-voltage characteristics or the like such as a
voltage applied to the electrode, a frequency, a current waveform, and a duty ratio, for each
airflow generation device 60, for example.

[0075] The pitch angle drive mechanism 130 controls an angle of the windmill blade main
body 50 of the windmill blade 40 in correspondence with the rotation speed of the windmill
blade 40 based on the information from the controller 110.

[0076] The yaw angle drive mechanism 140 makes the nacelle 35 turn (rotate) based on the
information from the controller 110, in order to adjust a windmill rotor to the wind direction.

[0077] Hereinafter, operation of this embodiment will be described with reference to Fig. 4.
Fig. 4 is a graph showing a rotation speed-torque curve of the wind power generation system
of this embodiment.

[0078] Usually, the wind power generation system is operated by a rotation speed and a
power generation amount determined by the following formula (1), if friction or the like is

ignored.
I {daw/dt) = TW~TM ...(formula 1)

[0079] Here, "I" indicates a moment of inertia of a windmill, "w" indicates an angular velocity of
the windmill, "TW" indicates a torque of the windmill, and "TM" indicates a torque of a power
generator. The windmill torque, being determined by wind and a performance of a blade, is an
amount determined depending on a wind condition at that time.
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[0080] Since the power generator torque relates to the power generation amount of the power
generator, the power generator torque can be controlled freely by controlling the power
generation amount.

[0081] For example, when no power is generated, that is, when an output terminal of the
power generator is opened, the power generator torque becomes "0" (zero) in theory if friction
is ignored, and the rotation speed of the windmill increases infinitely when wind blows.

[0082] In other words, if an output impedance is adjusted, that is, as a result of adjusting how
much power to generate, the power generator torque TM can be controlled.

[0083] A common wind power generation system which does not have an airflow generation
device 60 has a control map that changes a torque by a curve 41 as shown in Fig. 4 in
correspondence with a rotation speed in advance, and controls a generation torque, that is, a
power generation amount of a power generator 150.

[0084] This control map of the rotation speed-torque is usually set so that a peripheral velocity
ratio of a windmill may become "5" to "7", preferably "6" so as to be able to take out wind
power energy at the maximum. However, when the airflow generation device 60 works, the
windmill torque TW becomes larger compared with a time when the airflow generation device
60 does not work, and thus, when a conventional rotation speed-power generator torque
characteristic, that is, a control map, is used as it is, there is a problem that the rotation speed
becomes large and causes deviation of the peripheral velocity ratio of the windmill from an
optimum value, deteriorating an efficiency.

[0085] Thus, in the wind power generation system of this embodiment, the control database
120 has two curves 41, 42 as the plurality of control maps, as shown in Fig. 4.

[0086] The curve 41 is a curve (characteristic, function) indicating a relation between a
rotation speed and a torque at a time that the airflow generation device 60 is not made to work
(halt time).

[0087] The curve 42 is a curve (characteristic, function) indicating a relation between a
rotation speed and a torque at a time that the airflow generation device 60 is made to work
(when operating).

[0088] Reference symbols "a", "b" indicate an object range in which rotation of the power
generator 150 should be controlled.

[0089] When the rotation speeds of the power generator 150 are divided into a low speed
rotation area (hereinafter, referred to as a "low speed area"), a medium speed rotation area
(hereinafter, referred to as a "medium speed area"), and a high speed rotation area
(hereinafter, referred to as a "high speed area") in the range of the reference symbols "a", "b",
in a state where the airflow generation device 60 is operated for example, the controller 110
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uses the characteristic map (curve 42) with a characteristic which makes a torque of the
medium speed area larger than that in a state where the airflow generation device 60 is halted.

[0090] The curve 41 for halt time is set not to generate a torque when the rotation speed is
equal to or smaller than a predetermined rotation speed, and to make a torque extremely large
when the rotation speed is equal to or larger than a rated rotation speed, in order to prevent
the rotation speed from increasing any further to cause breakage.

[0091] In the medium speed area, the torque and the rotation speed are almost in a shape of
a first-order function (linear shape) and connected to the former two.

[0092] In contrast, the curve 42 in a case where the airflow generation device 60 is made to
work (when operating) is the same as the curve 41 when the rotation speed is equal to or
smaller than the predetermined rotation speed and equal to or larger than the rated rotation
speed, but in the medium speed area, the curve makes the torque large on a low speed area
side and applies an almost constant (the same) torque even when the rotation speed changes
so that the curve may gradually approach the curve 41.

[0093] The reason why the power generator torque is made larger on the low speed area side
in particular is that an increase ratio of the windmill torque is larger on the low speed area side
due to the airflow generation device 60, and with the curve 41 the rotation speed becomes
higher compared with a case where the airflow generation device 60 is not had.

[0094] The above corresponds to a larger value of a peripheral velocity ratio than a designed
value, and thus a power generation efficiency of the windmill is worsened. When the rotation
speed of the windmill blade 40 becomes high, a torque increase ratio of the windmill blade 40
due to the airflow generation device 60 becomes small, the characteristic coming to be not
different from the characteristic in an original case where the airflow generation device 60 is
not had, and thus the curve 42 is made to gradually approach the curve 41.

[0095] Further, the airflow generation device 60 consumes some energy and may break
down, and there may be cases where the device is not made to work in driving depending on a
wind condition or the like.

[0096] Thus, two control maps 41, 42 are set (stored in advance) as control information in the
control database 120.

[0097] The controller 110 switches and uses the control maps 41, 42 of the control database
120 in conjunction with driving (action switch having been ON-operated) or halting (action
switch having been OFF-operated) of the airflow generation device 60, and controls the power
generation amount of the power generator 150.

[0098] As described above, according to this embodiment, by switching the control maps 41,
42 (also called control conditions, control information, control functions, control curves, or the
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like) to be used, in conjunction with driving or halting of a lift improvement device such as an
airflow generation device 60, it becomes possible to drive while maintaining a peripheral
velocity proportion at around "6" in both cases where the wind condition is good and the airflow
generation device 60 does not need to be made to work and where the wind condition is bad
and the airflow generation device 60 needs to be made to work, so that the power generation
efficiency of the wind power generation system 10 can be improved and further the power
generation efficiency can be maximized, and as a result, the power generation amount can be
increased.

[0099] While certain embodiments have been described, these embodiments have been
presented by way of example only, and are not intended to limit the scope of the inventions.

[0100] In the above-described embodiment, an example is described in which the airflow
generation device 60 generating an airflow by action of discharge plasma is provided as the lift
improvement device, but other than the above, a synthetic jet using an MEMS element may be
used, for example, or a flap or the like may be used. The synthetic jet using the MEMS
element, by providing a hole in a blade and driving the MEMS element disposed in the hole, is
capable of jetting out and sucking air from the hole.

[0101] Further, in the above-described embodiment, though the curve 42 is adopted which
gradually approaches the curve 41 by applying the almost constant (the same) torque even
when the rotation speed changes in the medium speed area, a curve made by moving the
curve 41 at the halt time upwards in parallel as it is may be adopted as a curve 43 for drive
time (characteristic map in which the power generator torque is made entirely higher than the
curve 41 of the halt time), as shown in Fig. 5.

[0102] In the above embodiment, the control maps 41, 42 of two different characteristics are
stored in the control database 120 in advance and the controller 110 switches the two control
maps 41, 42 in correspondence with a drive condition, but it is possible to control, without using
the control database 120, so that a correlation averaged for a predetermined period between
P/w obtained by dividing an output P of the power generator 150 by a rotation speed w of the
power generator 150 and the rotation speed w of the power generator 150 may become
different in a case where the airflow generation device 60 is halted and in a case where the
airflow generation device 60 is operated, for example.

[0103] In other words, the controller 110 may control the power generation amount of the
power generator 150 so that control characteristics indicating a relation between the rotation
speed of the power generator 150 and the torque to be generated by the power generator 150
may become different in the case where the airflow generation device 60 is halted and in the
case where the airflow generation device 60 is operated.

[0104] Further, a part of respective components of the control system indicated in the above-
described embodiment may be materialized by a program installed in a storage such as a hard
disk device of a computer, and the function of the present invention may be materialized by a
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computer by storing the above-described program in a computer-readable electronic medium
and making the computer read the program from the electronic medium.

[0105] The electronic medium includes, for example, a storage medium such as a CD-ROM, a
flash memory, a removable medium, and so on. Further, it is possible to materialize by storing
the components dispersedly in different computers connected via a network and carrying out
communication among the computers in which the respective components are made to
function.
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Patentkrav

1. Anleeg til fremstilling af vindenergi, og som omfatter:

en vindmglle (40), som er saledes udformet, at den kan rotere efter at have
modtaget en luftstrgm;

en opdrift-forbedringsindretning (60), som har kapacitet til at fungere og
holde, hvilken opdrift-forbedringsindretning (60) kan forgge en opdrift pa
vindmpllen, nar sidstnaevnte er i funktion;

en energigenerator (150), som er saledes udformet, at den kan frembringe
energi, nar vindmgllen roterer med en drejningsmoment-undertrykkende ro-
tation af vindmgllen (40);

et lager (120) til lagring af et antal karakteristiske kort (41, 42), som angiver
karakteristika ved de drejningsmomenter, der skal frembringes ved hjaelp af
energigeneratoren (150) i forbindelse med energigeneratorens (150) rotati-
onshastigheder; og

en styreenhed (100), som er saledes udformet, at den kan styre en del af
energifremstillingen i energigeneratoren (150) ved at indkoble og anvende
det neevnte antal karakteristiske kort (41, 42) i lageret (120) i overensstem-
melse med en vis tilstand vedrgrende drift eller standsning af opdrift-forbed-

ringsindretningen (60).

2. Anlaeg til fremstilling af vindenergi ifglge krav 1, hvor styreenheden (110) -
nar energigeneratorens (150) rotationshastigheder er opdelt i et lavhastigheds-
rotationsomrade, mellemhastigheds-rotationsomrade og et hgjhastigheds-rota-
tionsomrade, og opdrift-forbedringsindretningen (60) er i drift - kan udnytte det
karakteristiske kort med den karakteristik, som ger drejningsmomentet i mellem-
hastigheds-rotationsomradet stgrre end drejningsmomentet i den tilstand, hvor

opdriftsforbedringsindretningen (60) er standset.

3. Anlaeg til fremstilling af vindenergi ifglge krav 2, hvor de karakteristiske kort
(41, 42) har de karakteristika, at de kan styrke en side af lavhastigheds-rotations-

omradet mere.
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4. Anleeg til fremstilling af vindenergi ifalge krav 1, hvor rotationshastighederne
i energigeneratoren (150) i opdrift-forbedringsindretningens (60) standsetilstand
og i driftstilstand er ens, idet de karakteristiske kort sa skal gere det drejnings-
moment, som skal afleveres, stgrre i driftstilstanden end i den anvendte stands-

ningstilstand.

5. Anlaeg til fremstilling af vindenergi ifelge krav 1,
hvor opdriftsforbedringsindretningen (60) er et anlaeg til frembringelse af en luft-
strem, som kan skabe en luftstrem ved indvirkning fra et udladningsplasma.

6. Anlaeg til fremstilling af vindenergi ifglge krav 1,
hvor opdriftsforbedringsindretningen (60) er en kunstig strale, som anvender et
MEMS-organ.

7. Fremgangsmade til fremstilling af vindenergi i et anlaeg til fremstilling af vind-
energi,

hvor anlaegget til fremstilling af vindenergi har en vindmelle (40), som er saledes
udformet, at den kan rotere efter at have modtaget en luftstrem, og hvor en op-
driftsforbedringsindretning (60) har kapacitet til at drive og standse opdriftsfor-
bedringsindretningen, sa at sidstnaevnte kan forgge en opdriftskraft pa vindmel-
len, nar sidstneevnte er i drift, og en energigenerator (150), som er saledes ud-
formet, at den kan frembringe energi ved rotation af vindmegllen med et drejnings-
moment, som undertrykker rotation af vindmellen, hvilken fremgangsmade til

fremstilling af vindenergi omfatter:

oplagring af et antal karakteristiske kort (41, 42), som viser karakteristika ved
de drejningsmomenter, som skal frembringes ved hjeelp af energigenerato-
ren (150) i relation til energigeneratorens (150) rotationshastigheder; og

styring af en del af energifremstillingen i energigeneratoren (150) ved, at
man indkobler og anvender et antal karakteristiske kort (41, 42) i overens-
stemmelse med en driftstilstand eller en standset tilstand vedrgrende op-

driftsforbedringsindretningen (60).
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8. Fremgangsmade til fremstilling af vindenergi i et anleeg til fremstilling af vind-
energi,

hvilket anlaeg til fremstilling af vindenergi har en vindmglle (40), som er séledes
udformet, at den kan rotere efter at have modtaget en vindstrgm, og hvor en
opdriftsforbedringsindretning (60) har evne til at fungere og standse, hvilken op-
driftsforbedringsindretning (60) kan forgge en opdriftskraft pa vindmellen (40),
nar den er i funktion, og en energigenerator (150), som er saledes udformet, at
den kan frembringe energi ved rotation af vindmaellen (40) med en drejningsmo-
ment-undertrykkende rotation af vindmegllen (40), hvilken fremgangsmade til

fremstilling af vindenergi omfatter:

at der beregnes en brek P/w ved at dividere energigeneratorens ydelse P
med energigeneratorens (150) omdrejningshastighed w;

at der tilvejebringes en korrelation mellem P/w, og energigeneratorens (150)
omdrejningshastighed w;

at man finder gennemsnitter for korrelationen i en bestemt periode; og

der foretages en styring af en del af energifremstillingen i energigeneratoren
(150) med henblik pa at kunne a&ndre den gennemsnitlige korrelation i det
tilfeelde, hvor man betjener opdriftsforbedringsindretningen (60), og i det til-

feelde, hvor man standser opdriftsforbedringsindretningen (60).
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FIG. 3
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