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(57) Abrégée/Abstract:
A rotor blade with a supporting structure, wherein the rotor blade has a rotor blade base section and a rotor blade tip section, Is
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and/or the second supporting segment include a fibre material. A method for manufacturing the rotor blade Is also provided.
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ABSTRACT

A rotor blade with a supporting structure, wherein the rotor blade has a rotor blade base
section and a rotor blade tip section, is provided. The supporting structure includes a first
supporting segment for supporting the rotor blade base section and at least a second
supporting segment for supporting the rotor blade tip section. Furthermore, the supporting
structure includes the first supporting segment and the second supporting segment along the
rotor blade longitudinal direction. The first supporting segment 1s joined to the second
supporting segment in a supporting structure transition section, wherein the supporting
structure transition section is located in between the rotor blade base section and the rotor
blade tip section. Finally, the first supporting segment and/or the second supporting segment

include a fibre material. A method for manufacturing the rotor blade 1s also provided.
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ROTOR BLADE WITH A SEGMENTED SUPPORTING STRUCTURE AND METHOD
FOR MANUFACTURING THE ROTOR BLADE

[0001]

FIELD OF INVENTION

5 [0002] The present invention relates to a rotor blade with a supporting structure. Furthermore,

the invention relates to a method of manufacturing the rotor blade.
BACKGROUND OF THE INVENTION

[0003] A rotor blade, for instance, comprises an envelope, a supporting structure and a filling

material. The envelope represents an outer shell (or shroud) of the rotor blade. In other words,
10 the envelope represents a surface of the rotor blade. The supporting structure supports a

weight of the rotor blade and gives stability to the rotor blade against loads or forces exerted

to the rotor blade. The envelope defines an interior of the rotor blade. The interior comprises

the supporting structure and e.g. comprises the filling material.

[0004] A rotor may generally be defined as a rotating part of a mechanical device. A rotor
15 blade, which is a part of the rotor, is for example used in a turbine engine, such as a wind

turbine engine, a gas turbine engine or a water turbine engine.

[000S] The rotor blade may have a straight shape with regard to a longitudinal direction of the

rotor blade. The rotor blade may also have a curved (or swept) shape.

[0006] A curved rotor blade, 1.e. a rotor blade with a curved shape, for a wind turbine engihe

20 1s for example known from the patent application US 2007/0025859 A1. One problem of prior
art curved rotor blades with regard to the supporting structure is that the supporting structure
follows a curvature of the curved rotor blade. If, for example, the supporting structure
comprises fibre material, a problem of a curved supporting structure made of fibre material is
that the fibre material may create wrinkles or bunches. This may weaken the supporting

25 structure and as a consequence a risk of breakdown of the rotor blade exists.
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SUMMARY OF THE INVENTION

[0007] Thus there exists an urgent need to provide an improved supporting structure of a rotor
blade, the improved supporting structure being well suited for a curved, 1.e. swept, shape of

the rotor blade.

[0008]

[0009] In accordance with aspects of the invention there is provided a rotor blade with a
supporting structure, wherein the rotor blade comprises a rotor blade base section and a rotor
blade tip section. Furthermore, the rotor blade comprises a rotor blade longitudinal direction,
wherein the rotor blade longitudinal direction extends from the rotor blade base section to the
rotor blade tip section. Moreover, the supporting structure comprises a first supporting
segment for supporting the rotor blade base section and at least a second supporting segment
for supporting the rotor blade tip section. The supporting structure comprises the first
supporting segment and the second supporting segment along the longitudinal direction.
Additionally, the first supporting segment is joined to the second supporting segment in a
supporting structure transition section, wherein the supporting structure transition section 1s
located in between the rotor blade base section and the rotor blade tip section. Finally, the first

supporting segment and/or the second supporting segment comprises a fibre material.

[0010] An important feature of the rotor blade according to some embodiments of the
invention is that the rotor blade comprises a supporting structure which is segmented. A
segmented supporting structure offers a plurality of new possibilities and advantages with
regard to construction of a rotor blade, compared to the state of the art. One advantage of a
segmented supporting structure is for example that the construction of curved rotor blades 1s
improved. In more detail, a segmented supporting structure enables a provision ot an angled
supporting structure comprising for example a first straight supporting segment and a second
straight supporting segment, arranged one after the other in an angle. Another advantage of a

segmented supporting structure is that the construction of a large, i.e. long, rotor blade may be

facilitated. More specifically, the construction is facilitated because a long total supporting
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structure can be assembled by several individual supporting segments, which are each shorter

than the long total supporting structure and thus easier to construct and handle.

[0011] The rotor blade comprises a rotor blade base section and a rotor blade tip section. The
rotor blade base section may comprise a flange in order to connect or attach the rotor blade for
example to a hub of a wind turbine. The flange may comprise a single row ot holes or a

double row of holes. Furthermore, the rotor blade base section may comprise steel. The rotor

blade base section may comprise up to 10 % of a total volume of the rotor blade.

[0012] The rotor blade tip section comprises a section around a tip of the rotor blade. The

rotor blade tip section may also comprise up to 10 % of the total volume of the rotor blade.

[0013] The rotor blade longitudinal direction is a longitudinal direction ot the rotor blade. In
other words, the rotor blade longitudinal direction extends in the longitudinal direction of the

rotor blade.

[0014] If, for example, the rotor blade is mirror symmetrical to an axis of symmetry, then the
rotor blade longitudinal direction is equivalent to the axis of symmetry. In other words, the
rotor blade longitudinal direction lies on a fictitious line extending from the rotor blade base

section to the rotor blade tip section.

[0015] The supporting structure comprises a first supporting segment and a second supporting
segment. It may be beneficial that the supporting structure comprises one or more further
supporting segments. The first supporting segment may directly adjoin the rotor blade base

section and/or the second supporting segment may directly adjoin the rotor blade tip section.
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[0016] The first supporting segment and the second supporting segnient are aﬁanged one after

the other (or in a row) along the rotor blade longitudinal direction. If, in a first example, the rotor
blade comprises a straight shape, 1.e. the first supporting segment and the second supporting

segment form an angle of approximately 180 degrees, then the first supporting segment and the

second supporting segment may follow the rotor blade longitudinal direction. If, in a second
example, the rotor blade comprises a curved shape, i.e. the first supporting segment and the
second supporting segment form an angle which 1s smaller than 180 degrees, then a longitudinal
direction of the first supporting segment and/or the second supporting segment may deviate from
an exact direction of the rotor blade longitudinal direction. Thus, the expression that the

supporting structure comprises several segments along the rotor blade longitudinal direction has

to be understood such that the supporting structure is divided into supporting segments extending
substantially along the rotor blade longitudinal direction. This may comprise deviations up to 20

degrees, 1n particular up to 10 degrees.

[0017] The first supporting segment and the second supportin g segment are joined (or attached
or connected) to each other in the supporting structure transition section. The supporting

structure transition section may comprise up to 20 %, in particular up to 10 %, of the total

volume of the rotor blade.

[0018] The first supporting segment and/or the second supporting segment comprises a fibre
material. A fibre material 1s advantageous and well suited for a supporting structure of a rotor

blade. A fibre material may be flexible and easy to handle during manufacturing while being

robust and stiff after for example a curing step.

[0019] The supporting structure of a rotor blade 1s also denoted a spar. A spar is also referred to

as a main structural component of the rotor blade.

[0020] The supporting structure may provide a majority of weight support and dynamic load.

[0021] In a first embodiment the first supporting segment comprises at least a first layer of fibre

material and the second supporting segment comprises at least a second layer of fibre material.
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[0022] A layer is a three dimensional object comprising a length, a width and a thickness. The
layer may be thin, which means that the length is at least ten times greater than the thickness. In
addition, the width is also at least ten times greater than the thickness.

[0023] In another embodiment the fibre material comprises a fabric with fibres, 1n particular a

fabric with umidirectional fibres.

[0024] The fibre material may comprise natural fibre material and/or synthetic fibre matenal.
Examples of fibres with synthetic fibre material are metallic fibres, carbon fibres, silicon carbide
fibres, fibre glass, mineral fibres, cellulose fibres, polymer fibres or microfibers. A fibre may
comprise a cylindrical shape, in particular a circular cylindrical shape comprising for example a
diameter between 15 micrometre and 25 micrometre. A plurality of fibres may be bundled into a

thread (or yarn) of fibres. The thread may comprise a diameter between 5 mm (millimetre) and

(

10 mm.

[0025] A fabric comprises a network of natural and/or synthetic fibres. A fabric may comprise a

shape of a thin layer. The fabric may comprise a width in a range between 200 mm and 800 mm.

[0026] In an advantageous embodiment the fabric comprises unidirectional fibres. A fabric with
unidirectional fibres comprises fibres which are substantially parallel to each other. The notion
"substantially" in this context includes deviations of up to 10 %, in particular of up to 5 % with
regard to a first direction of a first fibre and a second direction of a second fibre. It is

advantageous if more than 50 % of the fibres in the fabric are unidirectional. In particular, more

than 80 % of the fibres are unidirectional.

[0027] In another advantageous embodiment the fibre material comprises a composite material,

in particular a sheet with pre-impregnated composite material.

[0028] A composite material, which i1s also called a composition material or a composite, is a
material which is made from two or more constituent materials with different physical and/or
chemical properties. If the constituent materials are combined, a composite material with
characteristics, which are different from the properties of the constituent materials, is obtained. A

pre-impregnated composite material, which 1s also called a pre-preg composite material, is a

5
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material that comprises a matrix material and a fibre material, wherein the matrix material may

already be at least partly cured.

[0029] Advantageously, the fibre material comprises a sheet with pre-impregnated composite

material. A sheet in the context of this patent application signifies a thin layer. Furthermore, 1t 1s

beneficial if the sheet with pre-impregnated composite material is flexible, as a flexible sheet

may be easier to handle and manufacture.

[0030] In a further advantageous embodiment the first layer and/or the second layer comprises a

planar shape.

[0031] In other words, the first layer and/or the second layer is flat. As a matter of course, any
object, e.g. the first layer and the second layer, comprises a certain roughness on a surface.

Therefore, the planar shape of the layers means that the layers are substantially flat.

[0032] An advantage of a flat layer 1s on the one hand a facilitated and easy storage of the layers

and on the other hand an ease of manufacturing.

[0033] In another embodiment the first layer comprises at least a ﬁrstﬁﬁlayer longitudinal surface
section and at least a first layer transversal surface section, wherein the first layer longitudinal
surface section 1s greater than the first Jayer transversal section. Furthermore, the second layer
comprises at least a second layer longitudinal surface section and at least a second layer
transversal surface section, wherein the second layer longitudinal surface section is greater than
the second layer transversal surface section. The first layer transversal section is directly joined

to the second layer transversal surface section in the supporting structure transition section.

[0034] A surface section can be delimited by edges or rims. This may for example be the case if

the first layer and/or the second layer is a cuboid, e.g. a rectangular cuboid. The first layer and/or

the second layer may, however, also comprise a blunt or rounded edge or rim.

[0033] In the rotor blade transition section two of the surface sections are directly joined with

each other. A direct joint means that the two surface sections are brought directly adjacent to
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each other. This does however not exclude an alternative where an adhesive lies between the first

layer first transversal surface section and the second layer first transversal surface section.

[0036] In another embodiment the first layer and the second layer at least partly overlay in the

supporting structure transition section.
[0037] In other words, the first layer and the second layer overlap at least partly.

[0038] The notion of two layers overlaying each other signifies that the two layers are directly

joined to each other or only separated by an adhesive (or setting) material.

[0039] In another advantageous embodiment the first supporting segment comprises a stack of

additional layers for additionally supporting the first supporting segment, and the second
supporting segment comprises a further stack of further additional layers for additionally

supporting the second supporting segment. The first layer and the stack of additional layers at
least partly overlay, and the second layer and the further stack of further additional layers at least

partly overlay. Furthermore, the stack of additional layers is joined to the further stack of further

additional layers in the supporting structure transition section.

[0040] The stack of additional layers and the further stack of further additional layers signify a
plurality of additional layers stacked to each other and a further plurality of further additional

layers stacked to each other, respectively. A stack of additional layers for additionally supporting
the first supporting segment may beneficially increase a rigidity, a stiffness or a robustness of the
first supporting segment. Analogously, the further stack of further additional layers may
beneficially increase the rigidity, the stiffness and the robustness of the second supporting

segment.

[0041] Advantageously, the stack of additional layers is directly joined to the further stack of
further additional layers in the supporting structure transition section. Alternatively or
additionally, the stack of additional layers and the further stack of further additional layers at

least partly overlay.
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[0042] As an example, a rotor blade with a longitudinal dimension of 30 m (metre) may
comprise a stack of 5 to 10 additional layers. As another example, a rotor blade with a
longitudinal dimension of 50 to 55 m may comprise a stack of 40 to 60 additional layers. As yet

another example, a rotor blade with a longitudinal dimension of greater than 60 m may comprise

a stack of more than 50 additional layers.

[0043] Regarding a joint between the additional layers and the further additional layers, several

alternatives exist.

[0044] In a first alternative a first additional layer and a first further additional layer overlay in
the rotor blade transition section. Analogously, a second addittonal layer and a second turther
additional layer overlay in the rotor blade transition section. However, an amount of excess

material may occur and may be generated in the rotor blade transition section. This may lead to a

bulge in the rotor blade.

[0045] In a second alternative the additional layers are stepped down, e.g. evenly, in the rotor
blade transition section and the further additional layers, which correspond to the additional

layers, are stepped up at an identical rate. An advantage of this second alternative 1s that no

excess material within the rotor blade transition section is generated. However, a crack risk in the

rotor blade transition section may be high.

[0046] A third alternative comprises a first fraction of the additional layers and a first fraction of

the further additional layers, which are both grouped together. Within this group the additional
layers step down and the further additional layers step up correspondingly. By this, a number of
groups can be formed. An advantage of the third alternative 1s a further reduced nsk of crackihg
in the rotor blade transition section compared to the first and/or second alternative. Another

advantage is that the joint between the additional layers and the further additional layers is more

compact compared to the second alternative.

[0047] Finally, 1n a fourth alternative the first alternative and the third alternative are combined.
Thus there i1s generated a joint between the additional layers and the further additional layers

which comprises an overlap of layers as well as a stepping down and stepping up of layers as
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well as a grouping of layers. The fourth alternative may even further reduce the crack risk

compared to e.g. the third alternative.

[0048] If the additional layers are stepped up (or down), a stepping rate may be even, 1.€. it may
comprise similar step heights and step widths for every step. Alternatively, the step height and

step width may vary among the steps.

[0049] The thickness among the additional layers and/or the further additional layers may be
stmilar for each of the additional layers and each of the further additional layers, respectively.

Alternatively, the thickness may vary among the layers.

[0050] In another embodiment the first supporting segment and/or the second supporting

element substantially comprises a shape of a cuboid.

[0051] A cuboid is meant to be a convex polyhedron bounded by six quadrilateral faces.
Examples of a cuboid are a parallelepiped or a square frustum, which is a square pyramid with a

truncated apex. In particular the cuboid may be a rectangular cuboid, wherein at least one of the

six faces comprnses a shape of a rectangle.

[0052] The term "substantially” in this context refers to the matter of fact that in reality the first
supporting segment and/or the second supporting element may potentially not comprise an ideal
shape of a cuboid 1n a strict geometrical sense. Deviations of the shape of an ideal cuboid shall

therefore also be comprised.

[0053] In another embodiment a longitudinal direction of the first supporting segment and a
longitudinal direction of the second supporting segment form an angle which is smaller than 175
degrees, in particular smaller than 170 degrees.

[0054] The longitudinal direction of the first supporting segment and the longitudinal direction
of the second supporting segment are defined in analogy to the rotor blade longitudinal direction.

In other words, they relate to a longitudinal dimension or longitudinal extension of the first

supporting segment and the second supporting segment, respectively.
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[0055] In particular, for a rotor blade with a curved shape it is highly advantageous that the first
supporting segment and the second supporting segment are arranged in an angled way.

Particularly, for a strongly curved rotor blade it is advantageous that the angle i1s smaller than -

160 degrees.

[0056] An advantage of a segmented, angled supporting structure of a rotor blade is that known

and well proven straight supporting segments can be used. However, a curved shape of the whole
supporting structure can be realized. A wind turbine rotor blade manufacturer for example, who
primarily has focused on producing non-curved rotor blades, is thus not forced to redesign and

redevelop new manufacturing technologies in order to produce curved rotor blades.

[0057] A rotor blade with a curved shape is also referred to as a rotor blade with a shape of an

Arabian sword.

[0058] In another embodiment the first supporting segment comprises a supplementary first

supporting segment for additionally supporting the rotor blade. Furthermore, the second

supporting segment comprises a supplementary second supporting segment for additionally
supporting the rotor blade. The first supporting segment 1s joined to the supplementary first

supporting segment by means of a first connection component and/or the second supporting
segment is joined to the supplementary second supporting segment by means of a second

connection component.

[0059] In a rotor blade it may be beneticial to have supplementary supporting structures. The
supporting segments and the further supporting segments may beneficially be substantially
parallel to each other. Advantageously, the supporting segments and the supplementary

supporting segments may be directly connected by the connection components. The connection
components may in particular be perpendicular or substantially perpendicular to the supporting

segments and/or the supplementary supporting segments.

[0060] In an advantageous embodiment the rotor blade is a part of a wind turbine engine.

[0061] A wind turbine engine, which may also be referred to as a wind power plant or a wind

charger or a wind turbine, converts kinetic energy from wind, also called wind energy, into

10
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electrical energy. A wind turbine engine may comprise a tower, a nacelle, a hub, and one or

several rotor blades.

[0062] Some embodiments of the invention are also directed to a method for manufacturing a

rotor blade as described above. The method comprises joining the first supporting segment

and the second supporting segment.

[0063] In other words, the method comprises attaching or connecting the first supporting

segment and the second supporting segment.

[0064] In particular, the method is suited to manufacture a rotor blade of a wind turbine

engine.

[0065] In an advantageous embodiment the method comprises arranging the first layer and the
second layer in a mould; applying a filling material, in particular a liquid filling material, into
the mould and thus obtaining a composite comprised by the supporting structure and the

filling material; and curing the composite.
[0066] In particular, the filling matertal is funnelled into the mould.

[0067] In order to manufacture the whole rotor blade it is beneficial to provide a further
mould. By means of the mould, a first half of the rotor blade could be manufactured; by
means of the further mould, a second half of the rotor blade could be manufactured.

Furthermore, it may be advantageous to use vacuum technology for tunnelling the filling
material into the mould. An example of an advantageous liquid filling material is resin, in
particular epoxy resin. An example of curing conditions for curing the composite is heating

the composite at 60 degree Celsius for five to seven hours.

[0068] 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 embodiments.

11
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[0068a] According to one aspect of the present invention, there is provided a rotor blade with
a supporting structure, wherein the rotor blade comprises a rotor blade base section and a rotor
blade tip section; the rotor blade comprises a rotor blade longitudinal direction, wherein the
rotor blade longitudinal direction extends from the rotor blade base section to the rotor blade
tip section; the supporting structure comprises a first supporting segment for supporting the
rotor blade base section and at least a second supporting segment for supporting the rotor |
blade tip section; the supporting structure comprises the first supporting segment and the
second supporting segment along the rotor blade longitudinal direction; the first supporting
segment is joined to the second supporting segment in a supporting structure transition
section, wherein the supporting structure transition section is located in between the rotor
blade base section and the rotor blade tip section; and the first supporting segment and/or the

second supporting segment comprises a fibre material.

[0068b] According to another aspect of the present invention, there is provided a method for
manufacturing a rotor blade as described herein, wherein the method comprises joining the

first supporting segment and the second supporting segment.

l11a
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BRIEF DESCRIPTION OF THE DRAWINGS

[0069] Embodiments of the invention are now described, by way of example only, with

reference to the accompanying drawings.

[0070] FIG. 1 shows a rotor blade;

[0071] FIG. 2 shows a rotor blade with a supporting structure comprising a first supporting

segment and a second supporting segment;
[0072] FIG. 3 shows a first layer of a first supporting segment;

[0073] FIG. 4 shows a first layer of a first supporting segment comprising a plurality of

unidirectional fibres;

[0074] FIG. 5 shows a first layer of a first supporting segment directly joined to a second layer

of a second supporting segment;

[0075] FIG. 6 shows a first layer of a first supporting segment partly overlaying a second layer

of a second supporting segment;

[0076] FIG. 7 shows a first embodiment of a first supporting segment joined with a second -

supporting segment;

[0077] FIG. 8 shows a second embodiment of a first supporting segment joined with a second

supporting segment;

[0078] FIG. 9 shows a third embodiment of a first supporting segment joined with a second

supporting segment; and

12
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[0079] FIG. 10 shows a first supporting segment and a supplementary first supporting

segment, joined to each other by means of a first connection component.

[0080] The drawings are shown schematically.

DETAILED DESCRIPTION OF THE DRAWINGS

[0081] Referring to FIG. 1, a rotor blade 10 comprising a curved shape is shown. The rotor blade
10 comprises a rotor blade base section 11 and a rotor blade tip section 12. Additionally, 1n FIG.
1 a rotor blade longitudinal direction 13 of the rotor blade 10 1s depicted. The rotor blade

longitudinal direction 13 extends (or intersects or traverses) the rotor blade base section 11 and

the rotor blade tip section 12.

[0082] In FIG. 2, a supporting structure comprising a first supporting segment 20 and a second
supporting segment 30 of a rotor blade 10 1s 1llustrated. Again, the rotor blade 10 comprises a
rotor blade base section 11 and a rotor blade tip section 12. The first supporting segment 20,
which comprises a longitudinal direction of the first supporting segment 25, and the second
supporting segment 30, which comprises a longitudinal direction of the second supporting
segment 33, join each other in a supporting structure transition section 40. As the rotor blade 10
comprises a curved shape, the longitudinal direction of the first supporting segment 25 and the
longitudinal direction of the second supporting segment 35 form an angle 41 of approximately
170 degrees. This is of great benefit for the supporting structure of the rotor blade 10.

[0083] FIG. 3 shows a first layer 21 of a first supporting segment 20. The first layer 21
comprises a shape of a rectangular cuboid. The first layer 21 comprises six faces, namely four
ldngitudinal surface sections and two transversal surface sections. Specifically, the first layer 21
comprises a first layer first lJongitudinal surface section 210, a first layer second longitudinal’
surface section 211, a first layer third longitudinal surface section 212 and a first layer fourth
longitudinal surface section 213. Additionally, it comprises a first layer first transversal surface

section 214 and a first layer second transversal surface section 215. It can be seen that each of

the two transversal surface sections has an area which is smaller than another area of each of the

13
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four longitudinal surface sections. Advantageously, the first layer first transversal surface section

214 is joined with a similar transversal surface section of a second layer 31.

[0084] FIG. 4 shows a first layer 21 of a first supporting segment 20 comprising a plurality of
unidirectional fibres 26. It can be seen that the unidirectional fibres 26 are substantially parallel

to each other.

[0085] FIG. 5 and FIG. 6 show two alternatives how a first layer 21 can be joined to a second
layer 31.

[0086] In FIG. S the first layer 21 of a first supporting segment 20 is directly joined to the
second layer 31 of a second supporting segment 30. The direct joint takes place in a supporting
structure transition section 40. Exemplarily, the two layers are joined with an adhesive (or setting)

material such as an epoxy resin.

[0087] In FIG. 6 the first layer 21 partly overlays with the second layer 31 in a supporting

structure transition section 40.

[0688] Finally, FIG. 7 to FIG. 9 show three embodiments of a first supporting segment 20 joined
with a second supporting segment 30. In each of the embodiments the first supporting segment
20 comprises a first layer 21 and a stack of additional layers 24. The stack of additional layers 24
comprises seven individual layers. The seven individual layers are stacked one upon each other.

'Additionally, the first layer 21 and the stack of additional layers 24 are joined to each other.
Analogously, the second supporting segment 30 comprises a second layer 31 and a further stack
of further additional layers 34. The further stack of further additional layers 34 comprises seven
further individual layers, which are stacked one upon the other. The further stack of further

additional layers 34 is joined with the second layer 31.

[0089] In a first embodiment, shown in FIG. 7, the layers of the first supporting segment 20 step
down evenly. Correspondingly, the layers of the second supporting segment 30 step up evenly, at
the same rate. The layers of the first supporting segment 20 are joined with the layers of the

second supporting segment 30 such that corresponding layers mate with each other. However, a

risk of cracking the joint is relatively high.

14
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[0090] In a second embodiment, shown in FIG. 8, the layers of the two supporting segments,
namely the first supporting segment 20 and the second supporting segment 30, are grouped into
two groups of four layers each. Each group in one supporting segment has a corresponding group
in the other supporting segment with which it makes a joint such as in the first embodiment.
However, the two groups are displaced or shifted relatively to each other. As a consequence, in

the second embodiment the risk of cracking the joint is reduced compared to the first

embodiment.

[0091] In FIG. 9, a third embodiment is illustrated. The third embodiment is similar to the

second embodiment, however each layer overlays with the corresponding layer in the other

supporting segment. As a consequence, the risk of cracking the joint 1s further reduced compared

to the first and second embodiment. Additionally, excess material in the supporting structure

transition section 40 is kept at a low level.

[0092] Finally, in FIG. 10, a supporting structure comprising a first supporting segment 20 and a
supplementary first supporting segment 50, directly joined to each other by means of a first
connection component 51, is illustrated. The supporting structure comprises a shape of an "H".

Alternatively, a "C"-shape or a box-shape is beneficial, too.

15
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CLAIMS:

1. A rotor blade with a supporting structure, wherein

the rotor blade comprises a rotor blade base section and a rotor blade tip

section;

the rotor blade comprises a rotor blade longitudinal direction, wherein the rotor

blade longitudinal direction extends from the rotor blade base section to the rotor blade tip

section;

the supporting structure comprises a first supporting segment for supporting
the rotor blade base section and at least a second supporting segment for supporting the rotor

blade tip section;

the supporting structure comprises the first supporting segment and the second

supporting segment along the rotor blade longitudinal direction;

the first supporting segment is joined to the second supporting segment in a
supporting structure transition section, wherein the supporting structure transition section 1s

located in between the rotor blade base section and the rotor blade tip section; and

the first supporting segment and/or the second supporting segment comprises a

fibre material.
2. The rotor blade according to claim 1,

wherein the first supporting segment comprises at least a first layer of fibre

material and the second supporting segment comprises at least a second layer of fibre

material.

3. The rotor blade according to claim 1,

wherein the fibre material comprises a fabric with fibres.
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4, The rotor blade according to claim 1,

wherein the fibre material comprises a composite material.
J. The rotor blade according to claim 2,

wherein the first layer and/or the second layer comprises a planar shape.

6. The rotor blade according to claim 2, wherein

the first layer comprises at least a first layer longitudinal surface section and at
least a first layer transversal surface section, wherein the first layer longitudinal surface

section 1s greater than the first layer transversal surface section;

the second layer comprises at least a second layer longitudinal surtace section
and at least a second layer transversal surface section, wherein the second layer longitudinal

surface section is greater than the second layer transversal surface section; and

the first layer transversal surface section is directly joined to the second layer

transversal surface section in the supporting structure transition section.
7. The rotor blade according to claim 2,

wherein the first layer and the second layer at least partly overlay 1n the

supporting structure transition section.
8. The rotor blade according to claim 2, wherein

the first supporting segment comprises a stack of additional layers for

additionally supporting the first supporting segment,

the second supporting segment comprises a further stack of further additional

layers for additionally supporting the second supporting segment,

the first layer and the stack of additional layers at least partly overlay,
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the second layer and the further stack of further additional layers at least partly

overlay, and

the stack of additional layers is joined to the further stack of further additional

layers in the supporting structure transition section.
9. The rotor blade according to claim 2,

wherein the first supporting segment and/or the second supporting element

substantially comprises a shape of a cuboid.
10. The rotor blade according to claim 1,

wherein a longitudinal direction of the first supporting segment and a

longitudinal direction of the second supporting segment form an angle which 1s smaller than

175 degrees.

11. The rotor blade according to claim 1,

wherein the first supporting segment comprises a supplementary first

supporting segment for additionally supporting the rotor blade,

the second supporting segment comprises a supplementary second supporting

segment for additionally supporting the rotor blade, and

the first supporting segment is joined to the supplementary first supporting
segment by a first connection component and/or the second supporting segment 1s joined to

the supplementary second supporting segment by a second connection component.
12. The rotor blade according to claim 1,

wherein the rotor blade is a part of a wind turbine engine.

13. A method for manufacturing a rotor blade according to claim 1, wherein the

method comprises
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joining the first supporting segment and the second supporting segment.
14. The method according to claim 13, wherein the method comprises
a) arranging the first layer and the second layer in a mould;

b) applying a filling material into the mould and thus obtaining a composite

5 comprised by the supporting structure and the filling material; and
¢) curing the composite.
15. The rotor blade according to claim 1,

wherein the fibre material comprises a fabric with unidirectional fibres.

16. The rotor blade according to claim 1,

10 wherein the fibre material comprises a sheet with pre-impregnated composite
material.
17. The rotor blade according to claim 1,

wherein a longitudinal direction of the first supporting segment and a

longitudinal direction of the second supporting segment form an angle which 1s smaller than

15 170 degrees.

18. The method according to claim 14, wherein the filling material 1s a hquid

filling material.
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