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DESCRIPTION

[0001] The invention relates to a rotor blade of a wind turbine with a lightning protection
system, wherein the lightning protection system comprises at least one lightning receptor of
which a part protrudes from the surface of the rotor blade. The invention furthermore relates to
such a lightning receptor and to a wind turbine for generating electricity comprising such a
rotor blade with such a lightning receptor.

[0002] Damages due to lightning strikes are a serious challenge for wind turbines. Especially
the wind turbine's rotor blades are exposed to the risk of being damaged. Therefore, it is well
known and well established that rotor blades of a wind turbine need a lightning protection
system. This is particularly important in light of ever growing size of the wind turbines, namely
with increasing height of the hub and increasing length of the rotor blades.

[0003] Conventional lightning protection systems comprise typically one or several lightning
receptors which are embedded into the blade shell laminate and connected to a lightning
conductor, wherein the lightning conductor is arranged and prepared to guide the electrical
current received from the lightning strike to the ground. Alternatively or additionally to lightning
receptors, a mesh can be applied on parts of the surface of the rotor blade for attracting and
receiving lightning strikes.

[0004] The lightning receptors which are embedded into the blade shell laminate have the
advantage that they have a minimum impact in terms of aerodynamic drag and generated
noise. If the lightning receptor is flush with the surface of the rotor blade, the impact for the
airflow flowing across the surface of the rotor blade is generally negligible.

[0005] Alternatively, lightning receptors may also protrude from the surface. This may have the
advantage to better capture the lightning strikes. Examples of lightning receptors according to
the state of the art are given in Figures 3 and 4 of the present patent application.

[0006] A problem of existing lightning protection systems is, however, that still a considerable
amount of lightning penetrates the blade shell laminate anywhere else than the lightning
protection system termination, such as the lightning receptors. Note that it is in general
uncritical if the lightning strikes the rotor blade, runs on the blade surface and penetrates the
blade shell laminate through the lightning receptor system. However, a potential damage to the
rotor blade is caused if penetration of the lightning occurs directly into the blade shell laminate.
Such an event can lead to severe damages to the rotor blade. As a consequence, after one or
several such lightning strikes repair works are necessary in order to ensure a high
performance of the wind turbine. Such repair works on rotor blades are particularly costly if the
wind turbine is difficultly accessible, such as in remote areas or offshore.

CN201679646 discloses a receiver that has a lightning receptor comprising a split lightning
receiving head and a lightning shielding bolt connected with each other by internal and external
threads. WO2011080177 discloses a wind turbine blade comprising a lightning protection
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system. The blade comprises a shell at least partly enclosing a blade cavity in which a down
conducting means is placed extending between the root part and the tip part.

Therefore, there exists the wish to provide a concept how to further reduce the risk of a
damage of the rotor blade due to lightning strikes.

[0007] This objective is met and solved by the subject matter of the independent claims. The
dependent claims describe advantageous modifications and embodiments of the invention.

[0008] According to the invention, there is provided a rotor blade of a wind turbine comprising
a lightning protection system. The lightning protection system comprises at least one lightning
receptor, wherein the lightning receptor comprises a receptor part which protrudes from the
surface of the rotor blade. The lightning receptor is characterized in that the section of the
receptor part with the maximum lateral extension is spaced apart from the surface of the rotor
blade.

[0009] The receptor part of the rotor blade is defined as this part of the lightning receptor
which receives, i.e. which "attracts" the lightning. Every lightning receptor comprises such a
receptor part. Some lightning receptors comprise a receptor part which protrudes, in other
words sticks out, from the surface of the rotor blade. Other lightning receptors comprise a
receptor part which is flush with the surface of the rotor blade. These lightning receptors does
not have a receptor part which protrudes from the surface. In distinction to conventional
lightning receptors, the inventive lightning receptor is characterized in that it comprises a
specifically designed protruding receptor part. The specifically designed, inventive receptor
part has the technical feature that its maximum lateral extension, namely the maximum lateral
extension of the receptor part, is arranged apart from the surface of the rotor blade. In other
words, the receptor part does not exhibit its maximum lateral extension at the surface of the
rotor blade, but is spaced apart further outwards.

[0010] This design has the advantage that, compared to embedded lightning receptors which
are flush with the surface of the rotor blade, a greater "receptor attachment surface" is
provided. This gives a greater attraction area for attracting lightning strikes. Furthermore, it has
been proven that if there is a certain layer of air between the receptor part of the lightning
receptor and the surface of the rotor blade, the attractiveness of the lightning receptor for
receiving lighting strikes is enhanced as well. This "air separation layer” is realized in practice
by the fact that the section of the receptor part with the maximum lateral extension is spaced
apart at a distance from the surface of the rotor blade.

[0011] Furthermore, it is advantageous if the receptor part has relatively sharp edges or rims.
This also enhances the probability that the lightning strike is captured by the lightning receptor.
Therefore, it is beneficial to design the receptor part such that the curvature of the receptor
part is greatest at the section of the receptor part with the maximum lateral extension.
Descriptively speaking, a receptor part of a lightning receptor according to the present
invention may also be referred to as a lightning receptor comprising a "mushroom shape”.
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[0012] In an embodiment of the invention, the lateral extension of the receptor part increases
from the surface of the rotor blade until the section of the receptor part with the maximum
lateral extension.

[0013] This (optional) feature is (also) destined to create an area between the surface of the
rotor blade and the lower side of the receptor part - wherein the lower side of the receptor part
is defined as that side or area of the receptor part which is facing the rotor blade surface - in
order to create an layer of air between the lower side of the receptor part and the surface of
the rotor blade.

[0014] In another embodiment of the invention, the maximum lateral extension of the receptor
part is greater than the maximum extension of the receptor in a plane perpendicular to the
surface of the rotor blade.

[0015] In other words, the lateral extension of the receptor part shall be greater than the
thickness, i.e. the height, of the receptor part. This is beneficial because a low height of the
receptor part is advantageous for the aerodynamic properties. In general, the lower the height
of the receptor part, the lower the aerodynamic drag of the receptor part. Conversely, a great
lateral extension is beneficial because, thus, a great area by which lightning strikes are
attracted is achieved.

[0016] The notion "lateral” is meant to be the direction which is substantially parallel to the
surface of the rotor blade at the section of the rotor blade where the lightning receptor is
present. In other words, the lateral extension of the receptor part is perpendicular to the
orthogonal direction relative to the surface of the rotor blade.

[0017] In another embodiment of the invention, the receptor part comprises a through-hole for
inserting a fastener for fixing the lightning receptor to the remaining rotor blade, in particular for
fixing the lightning receptor to a lightning conductor of the rotor blade.

[0018] Obviously, the lightning receptor needs to be attached somehow to the remaining rotor
blade. This is beneficially carried out by a fastener, such as a screw or a bolt. Alternatively, also
an adhesive connection is possible, but a connection via a fastener has in general the
advantage to give a good long-term stability.

[0019] Apart of the receptor part, also a connection part can be defined for the lightning
receptor. The connection part is defined as that part of the lightning receptor which builds the
connection between the receptor part and the lightning conductor, in particular a lightning
conductor block. Note that the lightning conductor is sometimes also referred to as the
"lightning down conductor” and the lightning conductor block is referred to as the "lightning
down conductor block".

[0020] In another embodiment of the invention, the receptor part comprises a stem and a cap.
The cap comprises the section of the receptor part with a maximum lateral extension and the
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stem connects the cap with the surface of the rotor blade, thus contributing further that the
section of the receptor part with the maximum lateral extension is spaced apart from the
surface of the rotor blade.

[0021] The "stem and cap design” is particularly directed to the so-called "mushroom shape
design" of the lightning receptor. The stem can be seen as an extension of the connection part
of the lightning receptor. In any case the stem further contributes to keep the receptor part
and, in particular, the section of the maximum lateral extension of the receptor part away from
the surface of the rotor blade. Therefore, the air layer or air cushion between the lower side of
the receptor part and the surface of the rotor blade is increased.

[0022] Another aspect of the invention is the at least partial covering of the receptor part of the
lightning receptor by an electrically conductive cover, wherein the cover is at least partially
spaced apart from the receptor part by a non-conductive material, for instance air.

[0023] The additional cover is destined to further increase the lightning strike attraction
potential of the lightning receptor. The present inventors have realized that in the state of the
art these areas of the rotor blade which show delamination or other air inclusions are
particularly hit and damaged by lightning strikes. Therefore, air inclusions in the blade shell
laminate are supposed to attract lightning in a particular manner. By benefitting from this
finding and by its technical realization, the cover which is at least partially covering the receptor
part and introducing a layer of a non-conductive material is proposed herewith. Note that such
an electrically conductive cover which is at least partially separated from the receptor part by a
non-conductive material can in principle be applied to a lightning receptor of any shape and
any design. Thus, this concept of covering the receptor part of the lightning receptor can also
be applied to state of the art lightning receptors as shown, for instance, in Figures 3 and 4 of
the present application. Possible explanations for the identified technical effect of a boost in
lightning strike attraction potential are as follows:

[0024] First, a higher electrical field around such a covered lightning receptor is observed,
compared to standard, plane metallic lightning receptors. A higher electrical field means that a
concentration point for building up leaders and consequently supporting the lightning
attachment to this point can be observed because of an electrode built up between the layers.

[0025] Second, a higher capacitive potential by such a lightning receptor is observed, which is
above the inductive potential of standard lightning receptors. This capacitive potential also
contributes to an increase in the lightning attraction potential of the lightning receptor.

[0026] Finally, a breakdown voltage on the surfaces is lower than the air breakdown voltage,
meaning that the lightning strike prefers to run on surfaces or between layers. This supports to
prevent any lightning attachment such as a lightning penetration into the blade shell structure
outside the covered lightning receptor.

[0027] Exemplarily, the electrically conductive cover is designed and arranged such with
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regard to the receptor part that a plurality of air inclusions are present between the cover and
the receptor part. This leads to the formation of the at least partial spacing of the cover from
the receptor part of the lightning receptor.

[0028] The provision of air inclusions are one possible way to realize the proposed separation
of the receptor part of the lightning receptor by non-conductive material, such as air. The
provision of air inclusions is also consistent with the observed fact that lightning strikes tend to
strike preferably on delaminated areas of the blade shell laminate.

[0029] In another embodiment of the invention, the receptor part is at least partially covered by
at least one further electrically conductive cover, and the further electrically conductive cover is
arranged between the non-conductive material and the receptor part. Furthermore, the cover
is at least partially spaced apart from the further cover by a non-conductive material, in
particular air.

[0030] In other words, one option is to not only arrange one electrically conductive cover, but
several electrically conductive covers upon at least parts of the surface of the receptor part.

[0031] As an example, the first electrically conductive cover may be directly attached to the
surface of the receptor part, while the second electrically conductive cover is then further
covering the receptor part. In order to ensure a sufficient distance between the two electrically
conductive covers, a plurality of spacers are proposed. In the case that the lightning receptor
and especially the receptor part of the lightning receptor comprises a rotationally symmetric
shape about an axis which is substantially perpendicular to the surface of the rotor blade,
these spacers may have the shape of rings with different radii.

[0032] In another embodiment of the invention, the cover and/or the further cover is realized
as a flexible sheet which is capable to adapt to curved surfaces.

[0033] This flexible sheet may, for example, be a foil or the like, which can be easily put onto a
receptor part of the lightning receptor. These flexible sheets can be attached with each other
and with the receptor part by an adhesive, for instance. To give another example, the foil i.e.
the flexible sheet, may have a self-adhesive surface by which it can be applied and attached to
the receptor part or to another yet existing cover sheet.

[0034] Alternatively, the cover and/or the further cover may also be realized as a rigid sheet.

[0035] In this case, the rigid sheet may be designed such that it does not directly cover the
receptor part but preferably it is designed such that it easily provides a space for air between
the rigid sheets. In the case of the rigid sheets these rigid sheets may have the shape of disks
or flat rings with different radii.

[0036] In another embodiment of the invention, the cover has an opening for feeding, i.e.
inserting a fastener through the cover, wherein the fastener is suitable for fixing the lightning



DK/EP 3510282 T3

receptor to a lighting conductor of the rotor blade.

[0037] Therefore, in the case that the lightning receptor is attached to the remaining rotor
blade by means of a fastener, which is, for example, co-axially arranged with respect to the
lightning receptor, it is advantageous to leave some open space in the cover through which the
fastener can be inserted.

[0038] Note that the application of the electrically conductive cover being spaced apart from
the receptor part of a lightning receptor is not limited to the specific shape of the lightning
receptor, in particular the specific shape of the receptor part of the lightning receptor, as
described above. Instead, the cover may in principle be applied to any kind of lightning
receptors of a lightning protection system for a rotor blade of a wind turbine. Thus, the aspect
of the invention regarding the electrically conductive cover may also be described as: There is
provided a rotor blade of a wind turbine comprising a lightning protection system with at least
one lightning receptor, wherein the lightning receptor comprises a receptor part, and wherein
the receptor part is at least partially covered by an electrically conductive cover, and the cover
is at least partially spaced apart from the receptor part by a non-conductive material, in
particular air.

[0039] The invention is furthermore directed towards a wind turbine for generating electricity
which comprises at least one rotor blade as described above.

[0040] Furthermore, the invention is directed to a lightning receptor as such, which basically
comprises the features as disclosed above in connection with the rotor blade. This means that
features which have been introduced and described in the context of embodiments of the
inventive rotor blade may also apply to the lightning receptor as an individual piece. In
particular, the lightning receptor for a rotor blade of a wind turbine comprises a receptor part,
which is arranged and prepared to protrude from the surface of the rotor blade and it is
characterized in that the section of the receptor part with the maximum lateral extension is
designed to be spaced apart from the surface of the rotor blade.

[0041] The features of the lightning receptor which relate to its arrangement and to its location
with respect to the rotor blade can also be attributed to the lightning receptor as such, because
lightning receptors are normally designed and dimensioned with regard to their concrete
attachment and use with the rotor blades. In other words, it can be said that during the design
of the lightning receptor as such it can be determined and taken into account that the
maximum lateral extension is spaced apart from the surface of the rotor blade, once that the
lightning receptor is attached and connected to the rotor blade.

[0042] Embodiments of the invention are now described, by way of examples only, by help of
the accompanying drawings, of which:

Figure 1
shows a wind turbine for generating electricity;
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Figure 2

shows a rotor blade of a wind turbine with a lightning protection system;
Figure 3

shows a first example of a conventional lightning receptor;
Figure 4

shows a second example of a conventional lightning receptor;
Figure 5

shows a first embodiment of a lightning receptor according to the invention;
Figure 6

shows a variation of the first embodiment comprising a through-hole for a fastener;
Figure 7

shows the lightning receptor of Figure 6 in a perspective view;
Figure 8

shows the lightning receptor of Figures 6 and 7 in combination with a fastener inserted
through the trough-hole;

Figures 9

to 11 show three further embodiments of lightning receptors, respectively;
Figure 12

shows a first embodiment of a cover for the receptor part of a lightning receptor; and
Figure 13

shows a second embodiment of a cover for the receptor part of a lightning receptor.

[0043] The drawings are in schematic form. Same or similar elements may be assigned and
referenced by the same reference signs.

[0044] Figure 1 shows a conventional wind turbine 10 for generating electricity. The wind
turbine 10 comprises a tower 11 which is mounted on the ground by one end. At the other end
of the tower 11, there is mounted a nacelle 12. The nacelle 12 is usually mounted rotatable
with regard to the tower 11, which is referred to as comprising a yaw axis substantially
perpendicular to the ground. The nacelle 12 usually accommodates the generator of the wind
turbine and the gear box (if the wind turbine is a geared wind turbine). Furthermore, the wind
turbine 10 comprises a hub 13 which is rotatable about a substantially horizontal rotor axis 14.
The hub 13 is often described as being a part of the rotor, wherein the rotor is capable to
transfer the rotational energy to the generator.

[0045] The hub 13 is the part at which the rotor blades 20 are mounted. The rotor blade 20 is
usually mounted pivotable to the hub 13. In other words, the rotor blades 20 can be pitched
about pitch axes 15, respectively. This improves the control of the wind turbine and in particular
of the rotor blades by the possibility to modify the direction at which the wind is hitting the rotor
blades 20. Each rotor blade 20 is mounted to the hub 13 at its root section 21. The root section
21 is opposed to the tip section 22 of the rotor blade. Note that in the example as shown in
Figure 1, only two rotor blades 20 are depicted. However, most of the wind turbines nowadays
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comprise three rotor blades.

[0046] Figure 2 shows such a rotor blade 20 of a wind turbine comprising a root section 21
and a tip section 22. Both sections, namely the root section 21 and the tip section 22, comprise
up to 10 percent in the spanwise direction of the rotor blade. The radially outmost point of the
rotor blade is the so-called tip 221 of the rotor blade 20. The rotor blade 20 furthermore
comprises a trailing edge 23 and a leading edge 24. The leading edge 24 typically has a
curved and round shape, while the trailing edge 23 may have a sharp or blunt edge. The
straight line between the trailing edge 23 and the leading edge 24 is called the chord 27. The
chord 27 divides the airfoil into a pressure side 25 and the suction side 26. One of the airfoils is
exemplarily shown in Figure 2. It is to be understood that the rotor blade 20 comprises a
plurality of airfoils - one next to the other - from the root section 21 to the tip section 22. These
gradually changing airfoils cause the gradual change of the shape of the rotor blade. The airfoil
has a lift generating shape in most of the sections of the rotor blade.

[0047] It can also be seen that the rotor blade 20 comprises a lightning protection system with
a lightning receptor 30 and a lightning conductor cable 41. The lightning conductor cable 41
connects the lightning receptor 30 with the ground via the hub, the nacelle and the tower. In
reality, the rotor blade 20 usually comprises several lightning receptors. For sake of clarity,
these further lightning receptors have been omitted in Figure 2.

[0048] Figures 3 and 4 show two examples of conventional lightning receptors, as known by
the prior art.

[0049] Figure 3 illustrates a first example of a conventional lightning receptor 30. This lightning
receptor 30 is embedded into the blade shell 28 of the rotor blade. The blade shell 28 of a
rotor blade is typically made of a laminate material, for example glass fiber reinforced laminate.
Alternatively or additionally, the laminate material may be reinforced by carbon fibers.

[0050] In Figure 3, the lightning receptor 30 is designed such that its surface, the receptor part
31, is flush with the surface 29 of the rotor blade. The surface 29 of the rotor blade is
understood as the "outer surface" of the rotor blade. Note that the blade shell 28 normally
comprises an outer surface and an inner surface as the rotor blade is typically shallow and
comprises an inner cavity in the interior. The receptor part 31 of the lightning receptor 30 is
connected to a lightning conductor 40 via the connection part 32 of the lightning receptor 30,
wherein the lightning conductor 40 comprises a lightning conductor block 42 and a lightning
conductor cable 41. The lightning conductor block 42 is attached, e.g. casted, to the blade
shell 28. The lightning receptor 30 may for example be screwed into the lightning conductor
block 42. An advantage of a flush and embedded lightning receptor 30 is that its impact on the
airflow flowing across the surface 29 is minimum. In particular, noise and aerodynamic drag is
minimized.

[0051] Figure 4 shows a second example of a conventional lightning receptor 30 which is
connected to a lightning conductor 40. This lightning receptor 30 comprises a receptor part 31
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and a connection part 32. The receptor part 31 protrudes from the surface 29 of the rotor
blade. The connection part 32 builds the connection between the receptor part 31 and the
lightning conductor block 42. It is noted that in practice the division into the receptor part 31
and the connection part 32 is just an artificial one, as the lightning receptor 30 is normally
made as one single piece.

[0052] Figure 4 shows the maximum lateral extension 33 of the receptor part 31 of the
lightning receptor 30. It can be seen that the lateral extension of the receptor part 31 is equal
for the entire height of the receptor part 31. Therefore, the maximum lateral extension is
already present at the surface 29 of the rotor blade. For this reason, there is no air layer or the
like between the receptor part 31 and the surface 29 of the rotor blade. For this reason, the
lightning receptor 30 of Figure 4 does not feature the advantageous technical effect as the
lightning receptor according to the invention.

[0053] Figures 5 and 6 show a first embodiment of an inventive lightning receptor 30 in a
cross-sectional view, taken in a plane perpendicular to the surface 29 of the rotor blade. Again,
the lightning receptor 30 comprises a receptor part 31 and a connection part 32. The receptor
part 31 is that part of the lightning receptor 30 which protrudes from the surface 29 of the rotor
blade, while the connection part 32 builds the connection between the receptor part 31 and the
lightning conductor block 42. The lightning conductor block 42 builds, together with the
lightning conductor cable 41, the lightning conductor 40.

[0054] Note that the lightning receptor 30 has a rotationally symmetric shape. In Figure 5, the
corresponding rotational axis 35 is drawn in. The rotational axis 35 is perpendicular to this
portion of the surface 29 of the rotor blade which is in the vicinity of the lightning receptor 30. A
rotational symmetric shape is the most natural shape for a lightning receptor and can also be
manufactured easily. Furthermore, it does not have to be taken into account how exactly the
lightning receptor 30 is screwed into the lightning conductor 40.

[0055] The lightning receptor 30 in this embodiment of the invention has its maximum lateral
extension 33 spaced apart from the surface 29 of the rotor blade. In other words, the section
331 of the receptor part 31 of the lightning receptor 30 with the maximum lateral extension 33
of the receptor part is spaced apart from the surface 29 of the rotor blade by a certain distance
332.

[0056] Figure 5 also shows that the maximum lateral extension 33 of the receptor part 31
exceeds the maximum extension of the receptor part 31 in a plane perpendicular to the
surface. In other words, the lateral extension of the receptor part 31 is greater than its height,
i.e. its thickness. This is beneficial, as therefore the lightning attraction potential is maximized
while the aerodynamic drag and noise related impact of the lightning receptor is minimized.

[0057] Figure 6 shows a variant of the inventive lightning receptor 30 as illustrated in Figure 5.
The variation consists in a through-hole 36 which is provided at the lightning receptor 30. The
through-hole 36 traverses the lightning receptor 30 in the center, i.e. through the rotational
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axis. The through-hole 36 does not only traverse the receptor part 31, but also the connection
part 32 of the lightning receptor 30. The size and the design of the through-hole 36 is aligned
with a corresponding opening in the lightning conductor block 42. Thus, a fastener such as a
screw can easily be inserted into it. For this purpose, the opening in the lightning conductor
block 42 has a thread 38 and the fastener has a corresponding thread 38 at its tip section.

[0058] Figures 7 and 8 show a perspective view of the lightning receptor 30 of Figure 6. Both
the receptor part 31, the connection part 32 as well as the through-hole 36 are depicted. In
Figure 8, a fastener 37, namely a screw, is inserted into the through-hole 36. The fastener 37
has a length which exceeds the total height of the lightning receptor such that the tip of the
fastener 30 with a corresponding thread 38 corresponds to the opening being prepared in the
lightning conductor block.

[0059] Figures 9, 10 and 11 show three further embodiments of inventive lightning receptors
30. For sake of clarity and simplicity, the lightning conductor is omitted in Figures 9 to 11.

[0060] Figure 9 shows a lightning receptor 30 with a receptor part 31 which has a relatively
pronounced cap. However, the section with the maximum lateral extension 33 is spaced apart
from the surface 29 of the rotor blade such that a layer of air is automatically building up
between the lower side 313 of the receptor part 31 and the surface of the rotor blade 29. This
leads to an improved ability to attract lightning strikes.

[0061] Figure 10 differs from the embodiment as shown in Figure 9 in that its receptor part 31
is much flatter and wider compared to the one of Figure 9. In other words, the ratio between
the maximum lateral extension 33 and the height, i.e. the maximum extension in a plane
perpendicular to the surface is enhanced. This could beneficially lead to a decrease in the
aerodynamic drag of the receptor part and might also reduce the noise which is generated by
the lightning receptor.

[0062] Figure 11 shows yet another embodiment of the invention. Here, the lightning receptor
30 also comprises a receptor part 31 and a connection part 32, but the receptor part 31 is
subdivided into a cap 312 and a stem 311. The stem 311 is a natural prolongation or extension
of the connection part 32 of the lightning receptor 30 and has the technical effect that the area
which is destined for actually attracting and receiving the lightning strikes is even further put
away and separated from the surface 29 of the rotor blade. In other words, the presence of the
stem 311 helps to further increase the separation and ensures that the layer, i.e. the area of
air, between the receptor part, namely the cap 312, and the surface 29 of the rotor blade
remain stable. In particular, the embodiment of Figure 11 can be referred to as a "mushroom
shape" design of a lightning receptor.

[0063] Figures 12 and 13 show two embodiments of a covered lightning receptor. Figure 12
shows basically the same or very similar lightning receptor as shown in Figure 6. The lightning
receptor 30 comprises a receptor part 31 and a connection part 32. The entire lightning
receptor 30 is connected to the lightning conductor block 42 by means of a threaded fastener
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37. The fastener 37 is well fitted into a corresponding through-hole of the lightning receptor
and a corresponding opening into the lightning conductor block 42. In contrast to the
embodiment as disclosed in Figure 6, the embodiment as shown in Figure 12 comprises two
covers, namely the cover 50 and the further cover 51. These covers 50, 51 can be understood
as disks or flat objects which are mounted on top of the receptor part of the lightning receptor.
They are made of rigid material such as metal and make sure that the layer of air which is
present between the receptor part 31 and the further cover 51 as well as between the further
cover 51 and the cover 50 is maintained during operation of the wind turbine. This layer of air,
in combination with the sharp rims of the cover and the further cover, may help to improve the
attraction potential of the lightning receptor compared to conventional lightning receptors.

[0064] Figure 13 shows yet another embodiment of such a covered lightning receptor. This
time, the cover entirely covers the receptor part 31 and the cover is not made of a rigid metal
material but of a foil, such as a flexible sheet. Again, two sheets are present, namely the cover
50 and the further cover 51. As the covers 50, 51 are flexible, it has to be ensured that they
maintain and are kept spaced from each other. This is realized by a plurality of spacers 52
which are made of a non-conductive material such as rings.

[0065] Note again, that these designs as they are shown in Figures 12 and 13 may in principle
also be applied to conventional lightning receptors as shown in Figures 3 and 4. These
conventional lightning receptors may also benefit from such a structured layer comprising
electrical conductive cover material and non-conductive material in between the lightning
receptor and the cover layer.
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Patentkrav

1. Rotorvinge (20) til en vindmealle (10), hvor rotorvingen (20) omfatter et lyn-
beskyttelsessystem med mindst en lynreceptor (30), hvor lynreceptoren (30)
omfatter en receptordel (31), der rager frem fra overfladen af rotorvingen (20),
hvor

det afsnit (331) af receptordelen (31) med den maksimale laterale udvidelse
(33) er anbragt i afstand fra rotorvingens (20) overflade (29), og kendetegnet
ved, at

- receptordelen (31) i det mindste delvist er deekket af en elektrisk ledende
afdeekning (50), og

- afdeekningen (50) i det mindste delvist er anbragt i afstand fra receptordelen
(31) med et ikke-ledende materiale, iseer |uft.

2. Rotorvinge (20) ifelge krav 1,

hvor den laterale udvidelse af receptordelen (31) @ges fra rotorvingens (20)
overflade (29) indtil afsnittet (331) af receptordelen (31) med den maksimale
laterale udvidelse (33).

3. Rotorvinge (20) ifalge et af de foregaende krav, hvor den maksimale laterale
udvidelse (33) af receptordelen (31) er sterre end den maksimale udvidelse
(34) af receptordelen (31) i et plan vinkelret pa rotorvingens (20) overflade (29).

4. Rotorvinge (20) ifelge et af de foregaende krav, hvor krumningen af recep-
tordelen (31) er starst ved det afsnit (331) af receptordelen (31) med den mak-
simale laterale udvidelse (33).

5. Rotorvinge (20) ifalge et af de foregaende krav, hvor receptordelen (31) om-
fatter et gennemgaende hul (36) til indfering af et fastgerelseselement (37) til
fastgerelse af lynreceptoren (30) til den tilbageveerende rotorvinge, iseer til
fastgerelse af lynreceptoren (30) til en lynafleder (40) pa rotorvingen (20).

6. Rotorvinge (20) ifalge et af de foregaende krav, hvor receptordelen (31) om-
fatter en stamme (311) og et deeksel (312), og hvor
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- deekslet (312) omfatter afsnittet (331) af receptordelen (31) med den maksi-
male laterale udvidelse (33), og

- stammen (311) forbinder daekslet (312) med rotorvingens (20) overflade (29)
og dermed yderligere bidrager til, at afsnittet (331) af receptordelen (31) med
den maksimale laterale udvidelse (33) er anbragt med afstand fra rotorvingens
(20) overflade (29).

7. Rotorvinge (20) ifalge et af de foregaende krav, hvor det elektrisk ledende
daeksel (50) er udformet og indrettet séledes med hensyn til receptordelen
(31), at en flerhed af luftinklusioner er til stede mellem afdaekningen (50) og
receptordelen (31) og dermed danner den i det mindste delvise afstand mellem
afdeekningen (50) og receptordelen (31).

8. Rotorvinge (20) ifalge et af kravene 6 eller 7, hvor

- receptordelen (31) i det mindste delvist er deekket af mindst en yderligere
elektrisk ledende afdeekning (51),

- den yderligere afdeekning (51) er indrettet mellem det ikke-ledende materiale
og receptordelen (31), og

- afdeekningen (50) er i det mindste delvist anbragt i afstand fra den yderligere
afdeekning (51) med et ikke-ledende materiale, iseer |uft.

9. Rotorvinge (20) ifalge krav 8,

hvor en flerhed af afstandselementer (52) er indrettet mellem afdaekningen
(50) og den yderligere afdeekning (51) for at sikre den i det mindste delvise
afstand mellem afdeekningen (50) og den yderligere afdeekning (51).

10. Rotorvinge (20) ifelge et af de foregaende krav, hvor afdaekningen (50) er
udfert som et fleksibelt lag, der i stand til at tilpasse sig krumme overflader.

11. Rotorvinge (20) ifelge et af de foregaende krav, hvor afdaekningen er ud-
fart som et stift lag.

12. Rotorvinge (20) ifelge et af de foregaende krav, hvor afdeekningen (50) har
en abning til fremfering af et fastgerelseselement (37) gennem afdaekningen
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(50), hvor fastgerelseselementet (37) er egnet til at fastgere lynreceptoren (30)
til en lynafleder (40) pa rotorvingen (20).

13. Vindmaglle (10) til generering af elektricitet, omfattende mindst en rotor-
vinge (20) ifelge et af de foregaende krav.

14. Lynreceptor (30) til en rotorvinge (20) pa en vindmaglle (10), omfattende en
receptordel (31),

hvor det afsnit (331) af receptordelen (31) med den maksimale laterale udvi-
delse (33) er udformet til at blive anbragt i afstand fra rotorvingens (20) over-
flade (29), og kendetegnet ved, at

- receptordelen (31) i det mindste delvist er deekket af en elektrisk ledende
afdeekning (50), og

- afdeekningen (50) i det mindste delvist er anbragt i afstand fra receptordelen
(31) med et ikke-ledende materiale, iseer |uft.
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