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DESCRIPTION

Description

Field of invention

[0001] The present invention relates to an adaptable spoiler for a wind turbine blade and
further relates to a rotor blade for a wind turbine.

Art Background

[0002] A wind turbine rotor blade may have installed a flow regulating device on its surface. An
example of such a flow regulating device is a vortex generator (VG). The rotor blade may
further comprise a spoiler installed at the rotor blade surface. The spoiler may act in concert
with the vortex generator and may influence the effect of the vortex generator depending on
the state of the spoiler. The state of the spoiler may relate to a protrusion height and/or tilt
angle by which the spoiler extends from or is tilted relative to other surface portions of the rotor
blade. The spoiler can be used to actively suppress the function of the flow regulating device,
or fully bypass the flow regulating device and cause local aerodynamic stall of the airfoil. In
general, a flow regulating device may be considered to comprise a device which is capable of,
for example, enhancing the lift coefficient of the airfoil section, for example by increasing the
level of energy of the boundary layer of the rotor blade.

[0003] EP 1 623 111 B1 discloses a wind turbine blade including adjustable lift-regulating
means arranged on or at the surface of the wind turbine blade and extending in the
longitudinal direction of the blade and an activation means by which the lift-regulating means
can be adjusted and thus alter the aerodynamic properties of the blade. The lift-regulating
means comprise one or more flexible flaps.

[0004] US 8 851 840 B2 discloses a wind turbine blade comprising a blade body and a device
for modifying the aerodynamic surface or shape of the blade, wherein a pneumatic actuator
controls the position and/or movement of the device, wherein a pressure chamber positioned
within the blade body is present. The pressure chamber may be pressurized thereby changing
the state of the device, thereby modifying the aerodynamic surface or shape of the blade.

[0005] US 5 106 265 A discloses a wind turbine blade comprising a pneumatically actuated
spoiler movable perpendicular to an airstream.
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[0006] WO 2018/041420 disclose a rotor blade comprising an aerodynamic device for
influencing the air flow flowing from the leading edge section of the rotor blade to the trailing
edge section of the rotor blade, wherein the aerodynamic device is mounted at a surface of the
rotor blade and comprises a pneumatic or hydraulic actuator, such as a hose or a cavity of
which the volume depends on the pressure of the fluid being present inside the pneumatic or
hydraulic actuator. Documents EP3128169 and EP2514962 are other relevant prior art
documents.

[0007] It has been observed that an adaptable spoiler comprises a number of components,
which need to be assembled during manufacturing in a cumbersome manner. Thus, there may
be a need for an adaptable spoiler for a wind turbine blade and for a wind turbine blade in
which the adaptable spoiler has a simple construction, good reliability, less components, and a
configuration and can be manufactured in a simple manner, for example by extrusion.

Summary of the Invention

[0008] This need may be met by the subject matter according to the independent claims.
Advantageous embodiments of the present invention are described by the dependent claims.

[0009] According to an embodiment of the present invention, it is provided an adaptable
spoiler for a wind turbine blade, comprising: a flexible body comprising: an outer surface to be
exposed to air flow; an internal surface limiting (in particular enclosing) a cavity to be inflated
with fluid to different levels (e.g. for adapting the spoiler to different aerodynamic (e.g. air flow
influencing) properties), wherein a shape of the surface to be exposed to air flow changes
upon inflating the cavity to different levels.

[0010] The flexible body may be made from a homogeneous material which can be deformed,
thereby adapting different outer shapes. The body may be deformable and/or elastic. The
body may be configured to extend essentially along a whole longitudinal length of a wind
turbine rotor blade. The outer surface of the flexible body may be a surface of the body which
is (at least partly) subjected to an air flow during normal operation of the spoiler, i.e. when
installed at a wind turbine blade while the wind turbine blade moves due to impact of wind.

[0011] The wind turbine blade may be connected to a rotor of the wind turbine which may
partly be harboured within a nacelle and which may drive a generator also arranged within the
nacelle.

[0012] The air flow may relate to the air flow occurring during normal operation of the
operating wind turbine when the impacting wind flows close to or at the wind turbine blade and
at the outer surface of the spoiler, in particular from a front edge of the rotor blade to a trailing
edge of the rotor blade. Thus, the air flow may substantially flow in a direction substantially
perpendicular to the longitudinal direction of the rotor blade corresponding to the longitudinal
direction of the adaptable spoiler.
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[0013] The spoiler may be installable along the entire length of the rotor blade or along a
portion of the length of a rotor blade. The spoiler may be configured as a continuous spoiler or
a segmented spoiler, wherein several spoiler segments are installable along the longitudinal
direction of the rotor blade.

[0014] Not only the outer surface of the body may be exposed to air flow during normal
operation but further other surface portions of the spoiler may be exposed to the air flow, one
or more of the surface portions may e.g. be attached at the outer surface of the body. Also
these other components or portions of the spoiler may change position and/or orientation upon
inflating the cavity to different level or degree. Some or more of the other components attached
to the body may for example comprise stiff elements.

[0015] Advantageously, the cavity is integrally formed in the flexible body. When the body is
flexible, the shape of the surface to be exposed to air can change (for example regarding
protrusion height and/or tilt angle and/or shape) without requiring any hinges, for example
connecting stiff elements rotatable relative to each other, as has been utilized in conventional
adaptable spoilers. Thereby, the construction may be simplified, the number of pieces reduced,
the reliability increased, and allowing for more simple manufacturing processes. The body may
for example be extruded in a conventional extrusion process. Thereby, a simple adaptable
spoiler, which can be manufactured in a simple manner, is provided.

[0016] The fluid may comprise a gas or a liquid, in particular an inert gas, air, or dry air.

[0017] When the internal surface is limiting the cavity, the internal surface may partly or
completely enclose or surround the cavity. According to other embodiments the internal
surface may additionally be limited by elements different from the internal surface

[0018] According to an embodiment of the present invention, the outer surface to be exposed
to air flow is at least in part airfoil shaped. Thus, the outer surface may have a particular
surface profile, which has been designed to selectively and directionally influence an air flow
close to or at or across the adaptable spoiler. Thereby, the air flow may be changed to allow
sophisticated controlling the wind turbine operation.

[0019] For example, the adaptable spoiler may act in concert with another flow-regulating
device, which may be installed (in the flow direction) downstream of the adaptation spoiler.
Depending on the state of the adaptable spoiler, the aerodynamic effect of the downstream
installed flow-regulating device may be altered. For example, a vortex generator may thereby
be set, depending on the state of the adaptable spoiler, to a high or a low (or even vanishing)
efficiency of vortex generation, or the flow behind the spoiler may be forced to completely
separate from the surface of the airfoil.

[0020] According to an embodiment of the present invention, the spoiler further comprises at
least one stiff element, in particular segmented along a longitudinal direction, distinct from the
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body and having a surface to be air flow exposed, wherein the stiff element is attached to the
body such that a protrusion height and/or tilt angle of the surface of the stiff element changes
upon inflating the cavity to different level or degree.

[0021] The stiff element may have a stiffness greater than the stiffness of the flexible body.
The stiff element may in particular be rigid, thus substantially not flexible. The stiff element
attached or formed at the body may partly be attached or formed at the outer surface to be
exposed to air flow of the flexible body. The stiff element may supplement the influence as
caused by the outer surface of the flexible body, in order to more efficiently influence the air
flow. Even though the flexible body may be continuous and in particular extending across
substantially an entire length of the rotor blade, the stiff element may be segmented into
several segments arranged along the longitudinal direction of the spoiler.

[0022] When the stiff element is segmented in pieces, transfer of strain from the blade into the
stiff elements may be reduced or even avoided. Further, easier installation may be enabled.
According to an embodiment of the present invention, the stiff element has an airfoil shape or
plane shape. Thereby, the air flow may effectively be influenced, when the air impacts on the
surface to be air flow exposed of the stiff element.

[0023] According to an embodiment of the present invention, the spoiler comprises a stiff
connection structure adapted to be connected at a rotor blade surface, wherein the body is
coupled to the connection structure.

[0024] The stiff connection structure may for example be connected at the rotor blade surface
in a region or close to a front edge or leading edge of the rotor blade, or at a location between
the leading edge and the trailing edge of the airfoil section. The body may be arranged
downstream the stiff connection structure. The stiff connection structure may also comprise a
surface to be exposed to the air flow, which has a particular shape or profile designed for a
desired effect on the air flow. The stiff connection structure may not participate in the
adaptation of the spoiler. The stiff connection structure may allow a rigid and secure mounting
the spoiler at the rotor blade.

[0025] According to the present invention, the connection structure comprises an upper
engagement portion and a lower engagement portion, in particular forming a slit in between,
the body comprising an engageable portion configured to be engaged by the upper and lower
engagement portions of the connection structure, in particular by inserting into the slit and
latching within the slit by at least one notch mating with at least one protruding element.

[0026] The connection between the stiff connection structure and the body may be achieved
without using any metal pieces, in particular not using any bolts. The connection structure may
be a continuous structure or may be segmented and may be arranged along the longitudinal
direction. The engageable portion of the body may be slid into the slit formed by the upper
engagement portion and the lower engagement portion of the connection structure in order to
assemble the spoiler. Upon sliding the engageable portion of the body into the slit, the
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engageable portion may catch or latch therein in a defined and fixed configuration. Either the
engageable portion of the body or the upper engagement portion and/or the lower
engagement portion may comprise a notch and/or a protruding element, which may have
complementary shape, thereby allowing latching. Furthermore, additional securing may be
provided, for example in the form of a thin adhesive layer between the engageable portion of
the body and the connection structure. The engageable portion of the body may be arranged
upstream the outer surface of the body to be exposed to air flow and also upstream of the
internal surface partly or completely enclosing the cavity. The engageable portion may not be
part of the body forming the outer surface to be exposed to air flow. Thereby, a simple
assembly of the connection structure and the body may be enabled. Furthermore, a rigid
mounting at or to the rotor blade is enabled using the stiff connection structure.

[0027] According to the present invention, the outer surface and the internal surface of the
body are arranged in an air flow direction downstream the engageable portion.

[0028] Thereby, the engageable portion does not interfere with the function of the outer
surface and the internal surface, in particular does not need to interfere when the cavity is
inflated or deflated to a different degree. Furthermore, the shape of the outer surface of the
body need not be influenced by the presence of the engageable portion of the body.

[0029] According to an embodiment of the present invention, the body further comprises a
further internal surface limiting a further cavity to be inflated with fluid to different level for
further adapting the spoiler to different aerodynamic properties.

[0030] The cavity and the further cavity may be inflated or deflated independently from each
other, allowing sophisticated adaptation of the spoiler, in particular sophisticated adaptation of
the outer surface shape being exposed to the air flow. Thereby, the degree of freedom to
which the air flow can be influenced may be extended. Also inflating the further cavity to a
different degree may change the shape of the surface to be exposed (of the body). The
degree of inflation or deflation of both, the cavity and the further cavity, may contribute to the
definition of the shape of the outer surface of the body exposed to air flow or may participate in
the definition of the orientation and positioning of one or more further components or elements
coupled to the outer surface and supplementary defining the active spoiler surface which is
exposed to the air flow.

[0031] According to an embodiment of the present invention, the further internal surface is
arranged within the body in a flow direction downstream the internal surface. In particular, the
further cavity may allow adapting or influencing the shape of the outer surface of the flexible
body which is downstream a portion of the outer surface of the body which is mainly or
primarily influenced or defined by the degree of inflation or deflation of the cavity.

[0032] According to an embodiment of the present invention, the spoiler further comprises a
vortex generator formed at the body to be exposed to air flow, wherein upon inflating the cavity
and/or the further cavity to different degree, the aerodynamic properties of the vortex
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generator change.

[0033] A vortex generator may generate vortices downstream the attachment site. Thereby,
the flow in the boundary layer of the flow close to the airfoil is mixed, and the level of energy is
thereby increased. This can, for example, lead to a higher maximum lift coefficient of the airfoil.
In the present embodiment, the vortex generator is provided in combination with the adaptable
spoiler or as a part of the adaptable spoiler, not distinct from the adaptable spoiler, as has
conventionally been described. Thus, spoiler-effective portions and vortex generator-effective
portions of the adaptable spoiler are provided in a single device. The vortex generator may for
example be a fin-like structure protruding from the body, in particular from the outer surface or
a portion of the outer surface of body. In a side-view, the vortex generator may for example
have a triangular shape or at least approximately a triangular shape, where the base of the
triangular shape in the flow direction is larger than the height of the triangular shape
perpendicular to the surface. The vortex generator may be or may comprise several vortex
generator segments, which may be provided or formed at the body spaced apart in the
longitudinal direction of the spoiler. The vortex generator segments may be similar or different.
For example, any shape and/or protrusion height or width of the vortex generator segments
may vary with different distance from a rotor blade root which is connected to the wind turbine
rotor. Thereby, a combination device including spoiler properties and vortex generator
properties is provided.

[0034] According to an embodiment of the present invention, the vortex generating efficiency
of the vortex generator decreases as a combination of the more the upstream cavity is inflated
and the less the further downstream cavity is inflated. In particular, the protrusion height and/or
orientation or tilt of the vortex generator may change upon inflating or deflating the cavity
and/or the further cavity to a different degree. When both, the cavity and the further cavity, are
deflated, the vortex generator may substantially have a highest vortex generating efficiency.
For air flows with a very thick boundary layer, both the cavity and the further cavity may be
inflated simultaneously, giving the vortex generator a larger equivalent height, thereby
protruding into higher layers of the air flow, and increasing efficiency within a thick boundary
layer. Furthermore, the cavity and the further cavity may be inflated to different levels, in
particular introducing a tilt angle of the upper flow surface relative to the rotor blade surface
between 0° and 40°. The more the cavity is inflated, the more the vortex generator may be
tilted in such a way that the vortex generator becomes more and more shadowed by outer
surface portions of the body protruding more and more from the rotor blade surface upstream
the vortex generator. In particular, the vortex generator may be arranged above a portion of
the cavity and above a portion of the further cavity such that by deflating or inflating one of
these cavities, the tilt angle of the vortex generator may change. When both, the cavity and
also the further cavity are fully inflated, the tilt of the vortex generator may be relatively low, for
example between 0° and 10° and the height of the vortex generator above the surrounding
rotor blade surface may be higher than the height of the vortex generator from the surrounding
rotor blade surface in the situation when both, the cavity and the further cavity, are fully
deflated. Thereby, influencing the air flow may be extended.
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[0035] According to an embodiment of the present invention, the body extends along a
longitudinal direction of the rotor blade over an entire longitudinal extent of the spoiler, is
continuous and integrally formed, in particular comprising at least one of. rubber, natural
rubber, silicone, thermoplastic rubbers or thermoplastic elastomers (TPE) as for example TPV
(thermoplastic vulcanizates) or TPU (thermoplastic polyurethanes) or a combination thereof.

[0036] Thereby, the body may be integrally formed as a single continuous element in a single
manufacturing process, for example involving an extrusion process which is well suited for
common materials such as thermoplastic elastomers (TPE). According to an embodiment of
the present invention, it is provided an adaptable spoiler further comprising: a hydraulic and/or
pneumatic apparatus arranged and configured to inflate or deflate the cavity and/or the further
cavity to different degree. Thereby, adaptation of the spoiler is achievable in a simple manner,
as is conventionally available.

[0037] According to an embodiment of the present invention, it is provided a rotor blade for a
wind turbine, comprising: a blade airfoil surface and an adaptable spoiler according to one of
the preceding embodiments installed at the blade airfoil surface, in particular a front portion of
a suction surface , e.g. installed in a region between 20% and 50% of the local chord length, in
the chordwise direction measured from the leading edge to the trailing edge.

[0038] According to an embodiment of the present invention, the rotor blade further comprises
a flow regulating device, in particular comprising at least one vortex generator, installed at the
blade airfoil surface downstream the spoiler, wherein depending on a state of the adaptable
spoiler, the effect of the flow regulating device on the air flow is changed.

[0039] Since the adaptable spoiler may provide influence of the air flow in an extended
manner, also the downstream installed flow-regulating device may therefore be operated in an
extended operation regime.

[0040] The aspects defined above and further aspects of the present invention are apparent
from the examples of embodiment to be described hereinafter and are explained with
reference to the examples of embodiment. The invention will be described in more detail
hereinafter with reference to examples of embodiment but to which the invention is not limited.

Brief Description of the Drawings

[0041] Figs. 1 to 9 schematically illustrate rotor blades for a wind turbine according to different
embodiments of the present invention comprising an adaptable spoiler according to different
embodiments of the present invention.

Detailed Description
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[0042] Elements depicted in Figs. 1 to 10, similar in structure and/or function are labeled in the
different figures with reference signs only different in the first digit. A description of one element
not described with reference to a particular embodiment may be taken from the description of
this element as provided in the description of another embodiment.

[0043] The suction side portion of the rotor blade 100 schematically illustrated in Fig. 1 in a
sectional view viewing along the longitudinal direction 101 of the rotor blade 100 comprises a
rotor blade body 103 having a blade airfoil surface 105 at a suction side. The rotor blade 100
has a leading edge 109 and a trailing edge 111. The rotor blade 100 further comprises an
adaptable spoiler 150 according to an embodiment of the present invention which is installed at
the suction side blade airfoil surface 105 of the rotor blade 100.

[0044] The adaptable spoiler 150 comprises a flexible body 113 made from a flexible,
deformable and elastic material, in particular being continuous forming a single component.
The flexible body 113 comprises an outer surface 115 which is to be exposed to air flow. The
adaptable spoiler 150 further comprises an internal surface 117 limiting a cavity 119 to be
inflated with fluid (such as air, but for example also other fluids such as inert gases) to a
different degree (for example to a different pressure). The shape of the surface 115 to be
exposed to air flow changes upon inflating the cavity 119 to different degree. Since the flexible
body 113 is made of a flexible deformable material, the shape of the internal surface 117 of the
cavity 119 will change, in particular expand when the cavity 119 is inflated. Due to the
extension of the cavity 119 also the outer surface 115 will expand or in general change shape,
for example regarding protrusion height and/or in general an active flow-influencing profile. In
particular, the upper surface of the body 113 comprises a bellow region 121 comprising a
zigzag-shaped surface portion, facilitating increasing or decreasing the area of the internal
surface 117 upon changing the volume of the cavity 119 while reducing also the internal strains
in the materials. At least in a region 123 of the outer surface 115, the outer surface has an
airfoil shape which changes upon inflating or deflating the cavity 119.

[0045] The rotor blade 100 further comprises in a rear section of the rotor blade, a vortex
generator 125 which is arranged in the air flow direction 127 downstream the adaptable spoiler
150. Depending on the state of the adaptable spoiler 150, the effect of the vortex generator
125 on the air flow 127 is changed.

[0046] Figs. 2 and 3 schematically illustrate in a sectional view as seen when viewed along the
longitudinal direction 201 of the rotor blade, a rotor blade 200 according to an embodiment of
the present invention including an adaptable spoiler 250 according to an embodiment of the
present invention, in two spoiler states. Namely, in Fig. 2, the spoiler 250 is in a fully extended
state, where in Fig. 3 the spoiler 250 is in a fully retracted state.

[0047] The embodiment 250 of the spoiler illustrated in Figs. 2 and 3 are similar to the spoiler
150 illustrated in Fig. 1, also comprising a flexible body 213 having an outer surface 215 and
an internal surface 217 limiting a cavity 219. However, different from the embodiment
illustrated in Fig. 1, the spoiler 250 illustrated in Figs. 2 and 3, comprises at least one stiff
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element 229 which is distinct from the body 213 and has a surface 231 exposed to the air flow
227. The stiff element 229 is attached to the body 213 such that a protrusion height ha, hb
and/or tilt angle a of the surface 231 changes upon inflating the cavity 219 to different degree.
The stiff element 229 may have the form of a plate, for example plane plate or curved plate, for
example having an airfoil shape. When the cavity 219 is deflated, the protrusion height
decreases from the height "ha" to the height "hb" and the tilt angle a decreases substantially to
zero.

[0048] Figs. 4 and 5 schematically illustrate in a sectional view a rotor blade 300 according to a
further embodiment of the present invention comprising an adaptable spoiler 350 according to
another embodiment of the present invention which is further illustrated in a sectional side view
when viewed along the longitudinal direction 301 in Fig. 6 in a disassembled configuration.

[0049] The adaptable spoiler 350 comprises a stiff connection structure 333 which is adapted
to be connected at a rotor blade surface 305 of the rotor blade 300 having a body 303. The
body 313 of the spoiler 350 is coupled to the connection structure 333 and is therefore also
mounted at the rotor blade surface 305. The connection structure 333 comprises an upper
engagement portion 335 and a lower engagement portion 337 which form a slit 339 between
them as can be seen in Fig. 6 illustrating the adaptable spoiler 350 when the stiff connection
structure 333 and the body 313 are disassembled. The body comprises an engageable portion
341 configured to be engaged by the upper and lower engagement portions 335, 337 of the
stiff connection structure 333, in particular by inserting into the slit 339 and latching within the
slit by at least one notch 343 with at least protruding element 345 which may be attached at
ends of the upper engagement portion and the lower engagement portion 335, 337.

[0050] Fig. 4 illustrates the fully extended state of the spoiler 350 having a protrusion height ha
and a tilt angle a being between e.g. 30° and 90°. Fig. 5 illustrates the retracted state of the
spoiler 350 having a protrusion height hb and a tilt angle substantially zero. As can be taken
from Figs. 4 and 5 for example, the outer surface 315 to be exposed to air flow 327 and the
internal surface 317 limiting the cavity 319 is arranged in the air flow direction 327 downstream
the engageable portion 341 of the body 313.

[0051] Figs. 7 to 9 schematically illustrate a further embodiment 400 of a rotor blade including
an adaptable spoiler 450 additionally providing vortex generating capability. The adaptable
spoiler 450 is illustrated in Figs. 7, 8 and 9 in different states. The spoiler 450 comprises,
besides the cavity 419 limited by the internal surface 417 of a body 413, a further internal
surface 418 limiting a further cavity 420 to be inflated with fluid to a different level for further
adapting the spoiler 450 to different aerodynamic properties. As can be seen from Figs. 7 to 9,
the further internal surface 418 is arranged within the body 413 in a flow direction 427
downstream the internal surface 417.

[0052] The adaptable spoiler 450 further comprises a vortex generator 447 which is formed at
the body 413, in particular made from a rigid material and is to be exposed to the air flow 427.
Upon inflating the cavity 419 and/or the further cavity 420 to a different degree, the
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aerodynamic properties of the vortex generator 447 change.

[0053] Fig. 7 illustrates a situation in which the cavity 419 as well as the further cavity 420 are
fully deflated such that the vortex generator 447 is entirely exposed to the air flow 427. Fig. 8
illustrates the situation in which the cavity 419 is fully inflated, while the further cavity 420 is
fully deflated. In this situation, the vortex generator 447 is almost completely in a wind shadow
along the flow direction 427 generated by the inflated cavity 419 causing the outer surface 415
of the body 413 to significantly protrude upwards, such that the vortex generator 447 is
essentially in a wind shadow behind the outer surface 415. Fig. 9 illustrates the situation in
which both, the cavity as well as the further cavity 420 are fully inflated. In this situation, the
vortex generator 447 again is fully exposed to the air flow 427.

[0054] Briefly, Fig. 1 shows a single extruded flexible element; Figs. 2 and 3 illustrate
continuous extruded flexible element with a co-extruded stiff plate for air deflection; Figs. 4 to 6
illustrate a double piece one continuous extruded flexible section including spoiler, one stiff
piece for mechanical connection to blade in particular having a length of 30-50 cm each; Figs.
7 to 9 illustrate a continuous extruded flexible element with multiple chambers to attain different
spoiler configurations.

[0055] The continuous flexible element (also referred to as flexible body) may for example be
extruded based on materials such as silicone, TPE, TPU, or similar. The stiff element (for
example stiff element 229 illustrated in Figs. 2, 3 or connection structure 333 illustrated in Figs.
4 to 6) may be co-extruded with compatible polymer combination, for example a TPE-PP
combinations. Stiff elements may be segmented into single pieces of for example 30-50 cm of
length. Flexible elements may cover the total extension of the spoiler section.

[0056] Any stiff element may comprise a composite comprising: a fibre material and
thermoplastic and/or thermosetting material, the fibre material in particular comprising at least
one of: glass fibre and/or carbon fibre and/or Kevlar and/or natural fibre, the thermosetting
material in particular comprising at least one of. epoxy, polyester, vinylester, resins. The
thermoplastic materials comprising at least one of: PP, SAN, ASA, POM, PVC, PE, or any other
common thermoplastic material. Any stiff element can comprise also a combination of
thermoplastic and fiber reinforced thermoset materials, or fiber reinforced thermoplastics and
thermoplastics, or combinations of fiber-reinforced thermoplastics and elastomers, or any other
suitable combination thereof. It should be noted that the term "comprising” does not exclude
other elements or steps and "a" or "an" does not exclude a plurality. Also, elements described
in association with different embodiments may be combined. It should also be noted that
reference signs in the claims should not be construed as limiting the scope of the claims.
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PATENTKRAV

1. Adaptiv spoiler (150), der kan installeres pa en sugeflade af et

vindmaellerotorblad (100), hvilken adaptiv spoiler omfatter:
et bgjeligt legeme (113) omfattende:
5 en yderflade (115), der skal udseettes for luftstram (127);

en inderflade (117), der afgreenser et hulrum (119), der skal fyldes med

fluid til et andet niveau,

hvor en form og/eller position og/eller orientering af fladen (115), der skal
udseettes for luftstrem (127), eendrer sig efter fyldning af hulrummet til et andet

10 niveau,
hvilken adaptiv spoiler yderligere omfatter:

en hydraulisk og/eller pneumatisk indretning, der er indrettet og

konfigureret til at fylde eller tamme hulrummet til et andet niveau,

en stiv forbindelseskonstruktion (333), der er indrettet til at blive forbundet

15 pa en rotorbladsflade (305),

hvor legemet (313) er koblet til forbindelseskonstruktionen
(333), kendetegnet ved, at

forbindelseskonstruktionen (333) omfatter et @vre indgrebsafsnit (335) og

et nedre indgrebsafsnit (337), der mellem sig danner en spalte (339),

20 hvor legemet omfatter et afsnit (341), der kan bringes i indgreb og som er
konfigureret til at blive bragt i indgreb med forbindelseskonstruktionens (333) @vre
0g nedre indgrebsafsnit (335, 337),

hvor legemets (313) yderflade (315) og inderflade (317) er anbragt i en

luftstremsretning (327) nedstrems for afsnittet (341), der kan bringes i indgreb.

25 2. Adaptiv spoiler ifalge det foregaende krav,
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hvor yderfladen (115), der skal udseettes for luftstream, i det mindste delvist

er vingeprofilformet.

3. Adaptiv spoiler (250) ifelge et af de foregaende krav, hvilken adaptiv

spoiler yderligere omfatter:

I det mindste et stift element (229), iseer segmenteret langs en
lzengderetning, adskilt fra legemet (213) og med en flade (231), der skal udsaettes
for luftstrem, hvor det stive element (229) er fastgjort til legemet (213) pa en sadan
made, at en fremspringshajde (ha, hb) og/eller haeldningsvinkel (a) af det stive
elements (229) flade (231) aendrer sig efter fyldning af hulrummet (219) til et andet

niveau.

4. Adaptiv spoiler ifelge det foregaende krav, hvor det stive element (229)

har en vingeprofilform eller en plan form.
5. Adaptiv spoiler ifalge et hvilket som helst af de foregaende krav,

hvor afsnittet (341), der kan bringes i indgreb, er konfigureret til at blive bragt i
indgreb med forbindelseskonstruktionens (333) @vre og nedre indgrebsafsnit (335,
337) ved at indseette | det mindste en not (343), der er tilpasset | det mindste et

fremspringende element (345), i spalten (339) og lade den ga i hak i spalten.

6. Adaptiv spoiler (450) ifelge et af de foregaende krav, hvor legemet

yderligere omfatter:

en yderligere inderflade (418), der begreenser et yderligere hulrum (420),
der skal fyldes med fluid til et andet niveau med henblik pa yderligere adaption af

spoileren til forskellige aerodynamiske egenskaber.

7. Adaptiv spoiler ifalge det foregéende krav, hvor den yderligere inderflade
(418) er anbragt inde i legemet i en stremningsretning (427) nedstrgams for
inderfladen (417).

8. Adaptiv spoiler ifalge et af de to foregaende krav, hvilken adaptiv spoiler

yderligere omfatter:
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en hvirvelgenerator (447), der er anbragt pa legemet (413), der skal

udseettes for luftstrem,

hvor hvirvelgeneratorens aerodynamiske pavirkning eendrer sig efter

fyldning af hulrummet (419) og/eller det yderligere hulrum (420) til et andet niveau.
9. Adaptiv spoiler ifalge et af de tre foregaende krav,

hvor hulrummet (419) fyldes mere, og hvor det yderligere hulrum (420)

fyldes mindre, jo mere Iuft der ledes veek fra hvirvelgeneratoren (447).

10. Adaptiv spoiler ifalge et af de foregaende krav, hvor legemet (113)
streekker sig langs en leengderetning (101) for rotorbladet (100) over en fuld
lzengdeudstraekning for spoileren (150), er udformet ubrudt og i ét stykke, og iseer
omfatter, men ikke er begreenset, til en af felgende: naturgummi, termoplastiske

elastomere som TPV eller TPU, silikone eller en kombination deraf.
11. Rotorblad (100) til en vindmalle (1), hvilket rotorblad omfatter:
en rotorblad-vingeprofilflade (105); og

en adaptiv spoiler (150) ifelge et af de foregaende krav, hvilken adaptiv
spoiler er installeret pa rotorblad-vingeprofilfladen (105), iseer et frontafsnit af

sugefladen.
12. Rotorblad ifalge det foregaende krav, hvilket rotorblad yderligere omfatter:

en stremreguleringsanordning (125), iseer omfattende i det mindste en
hvirvelgenerator, der er installeret pa rotorblad-vingeprofilfladen nedstrems for
spoileren (150), hvor stremreguleringsanordningens pavirkning af luftstrammen

gendres afheengigt af den adaptive spoilers tilstand.
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