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DESCRIPTION

[0001] The invention refers to a wind turbine with a nacelle comprising a mounting structure to
which at least one facing element is attached and/or with a hub comprising a mounting
structure to which at least one facing element is attached, which at least one facing element is
attached with several fixation devices.

[0002] Modern wind turbines usually comprise at least one, usually several facing or cladding
elements which for example are part of a nacelle comprising the relevant components for
producing energy. Such a nacelle facing element is for example a canopy or a side wall
segment or the like. Another component which usually comprises such a facing element is the
hub, to which a facing element in form of a spinner cover is attached. The nacelle and/or the
hub comprises a respective mounting structure, to which this at least one facing element is
attached by means of several fixation devices. These fixation devices usually comprise a bolt
with a hex head and a screwed shaft, which bolt is inserted into two corresponding bores in the
facing element and the mounting structure, with the facing element overlapping the mounting
structure. On the threaded shaft of the bolt a nut is screwed and tightened. Usually the bolt
head is on the outside of the nacelle or hub, while the nut is on the inside.

[0003] When service or maintenance work needs to be performed it is necessary to also
maintenance these fixations by retightening the bolt connections. For this operation two
workers are necessary for attaching respective tools to the bolt head and the nut. One worker
needs to be lifted on the outside of the nacelle or the hub to attach the tool to the bolt head,
while the second worker works inside the nacelle or hub and uses his tool for retightening the
nut. This is a very elaborate and expensive way for the maintenance operations. In an
alternative embodiment of the prior art thick metal blocks comprising threaded blind bolts are
arranged on the outside of the nacelle or the hub. From the inside a bolt is inserted into the
corresponding bores of the mounting structure and the facing element and then screwed into
the blind bore. While this fixation device allows the maintenance operation being performed by
only one worker from the inside of the nacelle or the hub, it requires the use of many heavy
and expensive metal blocks, which need to be made of stainless steel, and which are also
effort full to handle when being installed.

[0004] It is therefore an object of the invention to provide an improved wind turbine.

[0005] For solving the problem a wind turbine as depicted above is characterized in that each
fixation device comprises a bolt with a bolt head at one end, a threaded shaft extending
through an opening in the facing element and the mounting structure and a tool mount for
attaching a tool for holding the bolt, and a nut screwed on the threaded shaft, with the bolt
head positioned at the outside of the nacelle or the hub and the tool mount and nut positioned
at the inside of the nacelle or the hub.

[0006] According to the invention the fixation devices used are also bolt and nut connections,
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with the bolt having a specific layout. The bolt comprises a bolt head, which may be a hex head
or a dome head. From the bolt head a shaft, which is at least partially threaded, extents. The
shaft furthermore comprises a tool mount at the other end, which tool mount is used for
attaching a tool, which is used for fixing or countering the bolt when necessary.

[0007] In the mounting position the shaft is inserted into the overlapping bores of the facing
element and the mounting structure from the outside of the nacelle or the hub, so that the bolt
head is at the outside of the nacelle or the hub and the other end of the shaft comprising the
threaded portion and the end portion with the tool mount are arranged at the inside of the
nacelle or the hub. On the threaded portion of the shaft a nut is screwed and tightened for
tightly fixing the facing element to the mounting structure, when the wind turbine is set up.

[0008] In case a maintenance operation comprising a retightening of these bolt connections is
necessary, this maintenance or retightening can be performed by a single person from the
inside of the nacelle or the hub. As the bolt comprises a tool mount at the inner shaft end the
maintenance worker can attach a tool to this tool mount, and a second tool to the nut. With the
first tool attached to the tool mount he can hold or counter the bolt, so that when he rotates
and tightens the nut with the second tool the bolt is fixed and cannot rotate. So it is possible
that a single worker can do all the maintenance work from the inside of the nacelle or the hub,
no second worker is necessary working from the outside of the nacelle or the hub.

[0009] As already mentioned the bolt head can be a hex head, in an alternative it can be a
dome head with a respective tool mount for holding or fixing the bolt when the wind turbine is
set up.

[0010] The tool mount at the free end of the shaft preferably comprises at least two several flat
surfaces arranged around the circumference of the shaft. With these flat surfaces it is possible
to attach and fix a tool like a wrench for fixing the bolt from the inside. Preferably the tool
mount is a square head or a hex head. Examples of similar bolt fasteners are known from for
instance GB 2 281 948 Aor EP 2 688 713 A1.

[0011] The wind turbine is subjected to harsh environmental condition, especially rain. It is
necessary to prevent water from entering the nacelle or the hub. Therefore, also for protecting
the respective fixation devices and fixation points, according to the invention at least one
sealing washer is arranged at the outside of the nacelle or the hub respectively of the facing
element. This sealing washer tightly abuts the outside of the facing element, which usually
overlaps the mounting structure arranged at the inside of the facing element. By means of this
sealing washer a tight connection can be realized, the sealing washer prevents any water or
humidity entering the bolt connection or entering through the connection. The sealing washer
is tightly pressed against the facing element when the bolt connection is tightened by tightening
the screw sealing the gap between the shaft and the bore of the facing element.

[0012] In case the bolt comprises the hex head a washer having a larger diameter than the
hex head is arranged between the hex head and the sealing washer. This washer is used for
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distributing the pressure of the hex head after tightening the nut over a larger area on the
sealing washer for uniformly pressing the sealing washer against the facing element.

[0013] In case the bolt comprises a dome head such an additional washer is not necessary, as
the bolt head usually has a larger diameter respectively a larger surface pressing against the
sealing washer due to its round shape, so that the sealing washer can be arranged between
the dome head and the facing element.

[0014] According to another embodiment of the invention a spring washer biasing the nut can
be provided. With this spring washer the nut is constantly biased against the thread of the
shaft, so that it is secured and will not be loosened when vibrations or the like act on the bolt
connection. The spring washer preferably rests against the nut and either the mounting
structure or a washer resting against the mounting structure.

[0015] The facing element itself is preferably a fiber glass component, but it can also be a
carbon fiber component.

[0016] Finally the facing element of the nacelle can be a canopy or a part of a canopy or a side
wall element of a nacelle housing, or a spinner attached to the hub.

[0017] Embodiments of the invention showing the invention in details are shown in the
accompanying drawings and the following description. The drawings show:

Fig. 1
a principle sketch of a wind turbine with a nacelle and a hub and respective facing
elements,
Fig. 2
an exploded view of a fixation device according to a first embodiment of the invention,
Fig. 3
a cross sectional view of a fixation area of a facing element to a mounting structure
using the fixation device shown in fig. 2,
Fig. 4
an exploded view of a fixation device of a second embodiment of the invention, and
Fig. 5
a cross sectional view of a fixation area of a facing element to a mounting structure
using the fixation device shown in fig. 4.

[0018] Fig. 1 shows a wind turbine 1, comprising a tower 2 and a nacelle 3 resting on the
tower. It furthermore comprises a hub 4 to which respective rotor blades 5 are attached.

[0019] In this principle sketch the nacelle 3 comprises a housing 6, which comprises several
facing elements 7 in the form of a canopy 8 or various wall elements 9, which are attached to a
not shown mounting structure of the nacelle 3 used for housing the components in the inner of
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the nacelle 3.

[0020] Also the hub 4 is provided with a facing element 7 in the form of a spinner 10 covering
the hub 4. Also this spinner 10 is attached to a respective mounting structure of the hub 4.

[0021] For attaching the various facing elements 7 to the respective mounting structures
specific fixation devices in the form of bolt-and-nut-connections are used, with two specific
embodiments of these fixation device being shown in figures 2 and 4.

[0022] Fig. 2 shows a first embodiment of a fixation device 11, comprising a bolt 12 with a bolt
head 13. The bolt head 13 is a hex head. The bolt 12 further comprises a threaded shaft 14. At
the end of the shaft 14 opposite to the bolt head 13 a tool mount 15 also in a form of a hex
head is provided.

[0023] The fixation device 11 further comprises a washer 16 and a sealing washer 17 with a
larger diameter than the washer 16. The sealing washer 17 comprises a metal disk member 18
and a sealing means 18a arranged at the inner circumference.

[0024] Furthermore the fixation device comprises another washer 19 followed by a spring
washer 20 having a smaller diameter than the washer 19 and finally a nut 21 which will be
screwed on the shaft 14.

[0025] Fig. 3 shows the mounting situation of a facing element 7 to a mounting structure 22 of
the nacelle 3 or the hub 4. The mounting structure 22 is for example a steel bracket or another
kind of frame member or the like.

[0026] As fig. 3 shows the facing element, which is for example a glass fiber reinforced plastic
canopy 8 or wall member 9 or the spinner 10, comprises a first bore 23 and overlaps the
mounting structure 22 at the outside. The mounting structure 22 comprises a second bore 24
aligned to the first bore 23.

[0027] The washer 16 and the sealing washer 17 are pushed on the shaft 14. Then the shaft
14 is pushed through the bores 23, 24 from the outside of the facing elements 7, so that the
sealing washer 17 abuts the outer surface 25 of the facing element, while the bolt head 13
abuts the washer 16.

[0028] Now the washer 19 and the spring washer 20 are pushed on the shaft 14, finally the nut
21 is screwed on the threaded shaft 14 for tightening the connection. The spring washer 20 is
compressed and biases the nut 14. When finally tightened the facing element 7 is tightly fixed
to the mounting structure 22, with the sealing means 18a tightly sealing the gap between the
shaft 14 and the facing element 7 so that water or any humidity cannot enter the inner of the
connection.

[0029] As fig. 3 shows the tool mount 15 and the nut 21 are arranged at the inside of the
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nacelle 3 or the hub 4. When a maintenance operation is necessary and the fixation device 12
needs to be retightened, a single worker can perform this operation. It is only necessary to
attach a respective tool like a wrench or a nut driver to the tool mount 15 and a second tool like
a wrench to the nut 21. The first tool attached to the tool mount 15 is used for countering the
bolt 12, while the second tool 21 is used for retightening the nut 21, so that the fixation device
12 again shows the necessary and requested mechanical properties.

[0030] Fig. 4 shows another embodiment of a fixation device 11, with the same reference
numbers be used for the same items. The fixation device 11 comprises a bolt 12 with a bolt
head 13 here in the form of a dome head comprising for example a recess for attaching a
screw driver necessary for example when the wind turbine is set up.

[0031] Further comprises a seal washer 17 with a metal disk 18 and the sealing means 18a at
the inner circumference. It furthermore comprises a washer 19 and a spring washer 20 with a
smaller diameter than the washer 19 and finally the nut 21.

[0032] Fig. 5 shows the mounting situation of a facing element 7 to a mounting structure 22
using the fixation device 11 shown in fig. 4. The facing element 7 and the mounting structure
22, which may also be a steel bracket or the like, comprise respective bores 23, 24 being
aligned, with the facing element 7 overlapping the mounting structure 22 at its outside.

[0033] After pushing the sealing washer 17 over the shaft 14 the shaft 14 inserted into the
bores 23, 24, with the bolt head 13 being positioned at the outside of the facing element 7.

[0034] Now the washer 19 and the spring washer 20 are pushed on the threaded shaft 14,
whereafter the nut 21 is screwed on the shaft 14 and tightened, so that the spring washer 21 is
compressed and biases the nut 21.

[0035] When the nut 21 is tightened the bolt head 13 pushes the sealing washer 17 against
the outside 25 of the facing element 7, which tightens the gap between the shaft 14 and the
bore 23 by means of the sealing means 19.

[0036] It is obvious that also in this embodiment the tool mount 15, also in this case a hex
head, and the nut 21 are arranged at the inside of the nacelle 3 or the hub 4. A necessary
maintenance operation can be performed by a single worker also when this fixation device 11
is used, as he can attach a first tool like a wrench or a nut driver to the tool mount 15 and a
second tool like a wrench to the nut 21 for countering the bolt 12 with a first tool and
retightening the nut 21 with the second tool.

[0037] As in this embodiment a dome head bolt 12 is used having a circular shape and
therefore a relatively large flat connection area pressing against the sealing washer 17, a
separate washer like the washer 16 according to the fixation device 11 of fig. 2 is not
necessary.
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[0038] Finally the figures 2 to 4 show a tool mount 15 in the form of a hex head. It is to be
noted that also a square head or only two parallel flat surfaces can be provided as a tool
mount 15, which are adapted for example for attaching a wrench. In an alternative also a blind
bore with a hex structure, i.e. an Allen-bore can be used as a tool mount 15, or a simple recess
can be arranged at the front surface of the shaft 14 for inserting a screw driver. All these
various tool mounts 15 can be used for attaching a holding tool for countering the bolt 12.

[0039] Although the present invention has been described in detail with reference to the
preferred embodiment, the present invention is not limited by the disclosed examples from
which the skilled person is able to derive other variations without departing from the scope of
the invention.
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Patentkrav

1. Vindmglle med en nacelle (3) omfattende en monteringsstruktur (22), til hvil-
ken der er fastgjort mindst et frontelement (7), og/eller med et nav (4), som
omfatter en monteringsstruktur (22), til hvilken der er fastgjort mindst et front-
element (7), hvor det mindst ene frontelement (7) er fastgjort med adskillige
fastgerelsesindretninger (11), kendetegnet ved, at hver fastgerelsesindret-
ning (11) omfatter en bolt (12) med et bolthoved (13) ved den ene ende, en
gevindaksel (14), der streekker sig gennem en abning (23, 24) i frontelementet
(7) og monteringsstrukturen (22), og en vaerktgjsholder (15) til fastgerelse af
et veerktaj til at holde bolten (12) og en matrik (21), som er paskruet gevind-
akslen (14), hvor mindst en teetningsskive (17), som omfatter en metalskive
(18) og et taetningsmiddel (18a), der er anbragt ved den indre omkreds, er
anbragt uden for frontelementet (7), hvor bolthovedet (13) er anbragt uden for
nacellen (3) eller navet (4), og vaerktgjsholderen (15) og metrikken (21) er an-
bragt inde i nacellen (3) eller navet (4).

2. Vindmglle ifglge krav 1, kendetegnet ved, at bolthovedet (13) er et seks-
kantet hoved eller et kuppelhoved.

3. Vindmaglle ifglge krav 1 eller 2, kendetegnet ved, at vaerktgjsholderen (15)
omfatter mindst to adskillige flade overflader anbragt rundt om omkredsen af
akslen (14), eller at vaerktgjsholderen (15) er en kvadratisk eller sekskantet
optagelse eller en reces.

4. Vindmaglle ifslge krav 3, kendetegnet ved, at veerktgjsholderen (15) er et
kvadratisk hoved eller et sekskantet hoved.

5. Vindmalle ifglge et af de foregaende krav, kendetegnet ved, at hvis bolten
(12) omfatter et sekskantet hoved, er en skive (16), som har en starre diameter
end det sekskantede hoved, anbragt mellem det sekskantede hoved og taet-
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ningsskiven (17), og at hvis bolten (12) omfatter et kuppelhoved, er taetnings-
skiven (17) anbragt mellem kuppelhovedet og frontelementet (7) .

6. Vindmalle ifelge et af de foregaende krav, kendetegnet ved, at der er tilve-
jebragt en fiederskive (20), som forspaender matrikken (21).

7. Vindmglle ifglge krav 6, kendetegnet ved, at fiederskiven (20) hviler mod
metrikken (21) og enten monteringsstrukturen (22) eller en skive (19), som
hviler mod monteringsstrukturen (22).

8. Vindmalle ifelge et af de foregaende krav, kendetegnet ved, at frontele-
mentet (7) er en fiberglaskomponent eller en carbonfiberkomponent.

9. Vindmalle ifelge et af de foregaende krav, kendetegnet ved, at frontele-
mentet (7) af nacellen (3) er en kabine (8) eller en del af en kabine (8) eller et
sidevaegselement (9) og/eller en spinner (10), der er fastgjort til navet (4).
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DRAWINGS

FIG 1




DK/EP 3591220 T3

FIG 2

FIG 3
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