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DESCRIPTION

[0001] The present invention relates to a wind turbine blade including a protective cover,
wherein the protective cover is made of a polymer material, such as a polyether based
polyurethane, wherein the protective cover is attached along at least a part of a longitudinal
edge of the wind turbine blade by a layer of adhesive arranged between an inside of the
protective cover and a surface of the longitudinal edge of the wind turbine blade, wherein the
protective cover is elongated in a longitudinal direction and has an at least substantially U-
formed cross-section, wherein the protective cover includes a central cover section extending
in the longitudinal direction and two peripheral cover sections extending in the longitudinal
direction at either side of the central cover section and each having an outer edge,
respectively, wherein the central cover section has a minimum thickness of at least 1
millimetre, and wherein each peripheral cover section has a thickness decreasing from a
maximum thickness of at least 1 millimetre to a minimum thickness at its outer edge of less
than 1 millimetre.

[0002] EP 2 927 482 A1 discloses a wind turbine blade provided with an erosion shield. The
erosion shield is arranged across the bond line of a pressure side shell part and a suction side
shell part and comprises an inner layer made of a polyurethane material reinforced with aramid
fibres, an outer layer made of a UV resistant coating layer, and an intermediate primer layer. A
sealant is arranged at the sides of the erosion shield in order to provide a smooth aerodynamic
surface and to improve the adhesion the outer surface of the blade. The sealant may be
separately provided, or it may for instance be part of the UV resistant coating layer.

[0003] US 2011/0243751 A1 discloses a wind turbine blade including an upper shell member
and a lower shell member joined at leading and trailing edges of the blade with a bond
material. Portions of the bond material are externally exposed. The leading edge bond may
utilize a bond cap applied over the external shell member surfaces with a suitable adhesive
material. A filler material may be used at the transition region between the bond cap and the
shell members to define a smooth, blended transition region.

[0004] WO 2016/075619 A1 (Polytech A/S) discloses a preformed protective cover for a wind
turbine blade is made of a polymer material, such as a polyether based polyurethane, which is
adapted to be attached along at least a part of a longitudinal edge of the wind turbine blade by
adhesion of an inside of the preformed protective cover to a surface of the longitudinal edge of
the wind turbine blade. The preformed protective cover is elongated in a longitudinal direction
and has an at least substantially U-formed cross-section. The adhesion is performed by
providing an adhesive, such as a two component polyurethane adhesive, on the inside of the
preformed protective cover, pressing the inside of the preformed protective cover against the
surface of the longitudinal edge of the wind turbine blade, and removing excess adhesive
leaking between each peripheral cover section and the surface of the longitudinal edge of the
wind turbine blade. Other prior art examples are disclosed in WO02004076852 and
US2010028160.
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[0005] However, according to prior art solutions, the transition area between a protective cover
and the surface of the wind turbine blade may be problematic, because even the slightest
unevenness may cause deterioration and/or delamination of the materials involved as a result
of the large aerodynamic forces at work during operation of the wind turbine blade.

[0006] The object of the present invention is to provide a wind turbine blade including a
protective cover being more resistant against wear in the transition area between the
protective cover and the surface of the wind turbine blade than prior art solutions.

[0007] In view of this object, the adhesive is a general purpose adhesive, such as a two
component epoxy adhesive, having thixotropic and UV resistant properties, the adhesive forms
a joint between the outer edge of each peripheral cover section and the surface of the
longitudinal edge of the wind turbine blade so that the outer edge is at least substantially
completely covered by the adhesive over its entire thickness and so that the joint forms an
oblique surface from the outer edge of each peripheral cover section to the surface of the
longitudinal edge of the wind turbine blade, the joint has a first height at the outer edge and a
second height at the position where it ends at the surface of the longitudinal edge of the wind
turbine blade, the second height is smaller than the first height and smaller than 0.2
millimetres, preferably smaller than 0.1 millimetres, and the joint is integrally formed with the
layer of adhesive arranged between the inside of the protective cover and the surface of the
longitudinal edge of the wind turbine blade.

[0008] Thereby, by forming the joint between the edge of the protective cover and the surface
of the wind turbine blade as a very smooth transition without significant steps, and by forming
the joint integrally with the adhesive layer bonding the protective cover to the surface of the
wind turbine blade, a very strong transition area between the protective cover and the surface
of the wind turbine blade may be obtained.

[0009] Preferably, the first height is greater than 0. 250 millimetres and preferably greater than
0.5 millimetres. Thereby, a suitable thickness of the outer edge of each peripheral cover
section may be obtained in order to ensure a good bond between the outer edge and the
adhesive forming the joint.

[0010] According to the invention, the joint has a width from the outer edge of the peripheral
cover section to the position where it ends at the surface of the longitudinal edge of the wind
turbine blade, and wherein said width is between 2 and 5 millimetres. Thereby, a suitable
smooth transition between the protective cover and the surface of the wind turbine blade may
be obtained.

[0011] In an embodiment, a first side of a double-sided adhesive transfer tape is adhered to
the inside of the protective cover, and a second side of the double-sided adhesive transfer
tape is adhered to the surface of the longitudinal edge of the wind turbine blade. Thereby, the
protective cover may be positioned provisionally on the wind turbine blade in the correct
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position, before the adhesive is applied.

[0012] In an embodiment, the first side of the double-sided adhesive transfer tape is adhered
to the inside of the protective cover at least substantially along a central axis of the protective
cover. Thereby, advantageously, the adhesive may be applied on the inside of the protective
cover and/or on the surface of the longitudinal edge of the wind turbine blade in that it is firstly
applied at a first side in relation to the double-sided adhesive transfer tape and secondly
applied at a second side in relation to the double-sided adhesive transfer tape.

[0013] The present invention further relates to a method in accordance with claim 5.

[0014] The method is characterised by that the adhesive is a general purpose adhesive, such
as a two component epoxy adhesive, having thixotropic and UV resistant properties, and by
that the attachment procedure includes the following steps:

« before application of the protective cover on the wind turbine blade, provisionally
adhering a masking tape on the surface of the longitudinal edge of the wind turbine
blade along and at a distance from the outer edge of each peripheral cover section, the
masking tape having a thickness of less than 0.2 millimetres, preferably less than 0.1
millimetres,

« after application of the protective cover on the wind turbine blade, scraping excess
adhesive leaking between each peripheral cover section and the surface of the
longitudinal edge of the wind turbine blade, and

« removing the masking tape from the surface of the longitudinal edge of the wind turbine
blade.

[0015] Thereby, a joint between the edge of the protective cover and the surface of the wind
turbine blade may be formed as a very smooth transition without significant steps, and the joint
may be formed integrally with the adhesive layer bonding the protective cover to the surface of
the wind turbine blade, whereby a very strong transition area between the protective cover and
the surface of the wind turbine blade may be obtained.

[0016] In an embodiment, the minimum thickness at the outer edge of each peripheral cover
section is greater than 0.250 millimetres and preferably greater than 0.5 millimetres. Thereby,
the above-mentioned features may be obtained.

[0017] According to the invention, the distance of the provisionally adhered masking tape from
the outer edge of each peripheral cover section is between 2 and 5 millimetres. Thereby, the
above-mentioned features may be obtained.

[0018] In an embodiment, before application of the protective cover on the wind turbine blade,
a first side of a double-sided adhesive transfer tape is adhered to the inside of the protective
cover, and whereby, before providing adhesive on the inside of the protective cover, a second
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side of the double-sided adhesive transfer tape is adhered to the surface of the longitudinal
edge of the wind turbine blade. Thereby, the above-mentioned features may be obtained.

[0019] In an embodiment, the first side of the double-sided adhesive transfer tape is adhered
to the inside of the protective cover at least substantially along a central axis of the protective
cover. Thereby, the above-mentioned features may be obtained.

[0020] In an embodiment, the adhesive is applied on the inside of the protective cover or on
the surface of the longitudinal edge of the wind turbine blade in that it is firstly applied at a first
side in relation to the double-sided adhesive transfer tape and secondly applied at a second
side in relation to the double-sided adhesive transfer tape.

[0021] In an embodiment, before applying the adhesive at the second side of the double-sided
adhesive transfer tape, the protective cover is pressed against the surface of the longitudinal
edge of the wind turbine blade at the first side of the double-sided adhesive transfer tape.

[0022] The invention will now be explained in more detail below by means of examples of
embodiments with reference to the very schematic drawing, in which

Fig. 1 illustrates a method of providing wind turbine blades mounted on a wind turbine with
protective covers,

Fig. 2 illustrates a cross-section through a wind turbine blade and a protective cover before
attachment to the wind turbine blade,

Fig. 3 illustrates a cross-section through a wind turbine blade and a protective cover after
attachment to the wind turbine blade, the dimensions being greatly exaggerated, Fig. 4
illustrates the protective cover of Fig. 2 seen from its inside,

Fig. 5 is a side view of a wind turbine tip part provided with a protective cover maintained in
place during adherence by means of a combined fixture and heating device, and

Fig. 6 is a cross-section through the wind turbine tip part illustrated in Fig. 5.

[0023] Fig. 1 illustrates a method of providing wind turbine blades 2 mounted on an existing
wind turbine 8 with protective covers 1. As it is seen, the method may be carried out by only
one service technician 20 by means of rope access, whereby the service technician climbs
down from the nacelle 19 by means of ropes.

[0024] Fig. 2 shows in cross-section a protective cover 1 of a preformed type for a wind turbine
blade 2, wherein the preformed protective cover 1 is made of a polymer material, such as a
polyether based polyurethane. The preformed protective cover 1 is adapted to be attached
along at least a part of a longitudinal edge 3 of the wind turbine blade 2 by adhesion of an
inside 4 of the preformed protective cover 1 to a surface 5 of the longitudinal edge 3 of the



DK/EP 3513060 T4

wind turbine blade 2. The preformed protective cover 1 is elongated in a longitudinal direction
D and has an at least substantially U-formed cross-section. The preformed protective cover 1
includes a central cover section 6 extending in the longitudinal direction D and two peripheral
cover sections 7 extending in the longitudinal direction at either side of the central cover
section 6, respectively. The central cover section 6 may have a minimum thickness of at least 1
millimetre, and each peripheral cover section 7 may have a thickness decreasing from a
maximum thickness of at least 1 millimetre to a minimum thickness of for instance less than 1/2
millimetre.

[0025] The particular form of the peripheral cover sections 7 provides for a good transition
from the central cover section of the preformed protective cover 1 to the surface of the wind
turbine blade 2. A good transition without edges is of great importance in order to avoid that
the wind will destroy the materials or detach the protective cover 1 from the surface of the wind
turbine blade 2.

[0026] The maximum thickness of each peripheral cover section 7 may correspond to the
minimum thickness of the central cover section. The minimum thickness of the central cover
section may be at least 2 millimetres, preferably at least 3 millimetres, more preferred at least
4 millimetres and most preferred approximately 5 millimetres.

[0027] The thickness of the central cover section 6 may be at least substantially constant from
side to side of the central cover section.

[0028] The inside of the preformed protective cover 1 may be provided with a number of not
shown protrusions having a height of between 1/2 and 2 millimetres, preferably approximately
1 millimetre. Such not shown protrusions may have the function of ensuring an appropriate
layer thickness of adhesive between the preformed protective cover 1 and the surface of the
wind turbine blade 2.

[0029] As seen in Fig. 2, the preformed protective cover 1 is adapted to be attached along at
least a part of the longitudinal edge 3 of the wind turbine blade 2 by adhesion to the surface 5
of the longitudinal edge of the wind turbine blade.

[0030] The wind turbine blade 2 may include a first blade shell 9 and a second blade shell 10
joined together to form 2 wind turbine blade along a first longitudinal joint 11 at a leading edge
13 of the wind turbine blade and along a second longitudinal joint 12 at a trailing edge 14 of the
wind turbine blade. The preformed protective cover 1 may be attached at the first or second
longitudinal joint 11, 12, and preferably at the leading edge 13 of the wind turbine blade. The
preformed protective cover 1 may be attached at least approximately symmetrical about the
first or second longitudinal joint 11, 12.

[0031] The wind turbine blade 2 may be provided with the preformed protective cover 1 as a
repair operation, whereby an area of said surface 5 of the longitudinal edge 3 of the wind
turbine blade 2 corresponding to the preformed protective cover 1 is machined, such as by
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grinding or milling, before attachment of the preformed protective cover 1. Thereby, according
to the invention, a damaged wind turbine blade 2 may be repaired in an advantageous way.
Shortly before application of the protective covers 1 on a wind turbine blade 2, before providing
the adhesive on the inside 4 of the preformed protective covers 1, the inside 4 may be
provided with a suitable primer, such as for instance SIKA (Registered Trademark). This may
for instance be done in the nacelle 19, before the service technician climbs down from the
nacelle 19 by means of ropes.

[0032] As further seen in Fig. 1, the protective cover 1 of each wind turbine blade 2 is formed
by a number of cover sections 17 arranged consecutively along the longitudinal edge 3 of the
wind turbine blade 2. Preferably, each cover section 17 slightly overlaps a neighbouring cover
section 17. The cover sections 17 are adhered to the wind turbine blade by means of a general
purpose adhesive curing at room temperatures or above. The adhesive could for instance be a
two component adhesive of the type Cyanoacrylate / Epoxy Hybrid. Before applying cover
sections 17 on a section 18 of a wind turbine blade 2, a number of heating devices 15 are
arranged on the longitudinal edge 3 of said section 18 of said wind turbine blade 2
consecutively in the longitudinal direction D of the wind turbine blade 2, and heating of the
heating devices 15 is activated for preheating of the wind turbine blade consecutively as the
heating devices are being arranged on the longitudinal edge 3. The heating devices 15 may
have the form of commercially available heating blankets.

[0033] After expiration of a predetermined heating period from application of the first heating
device 15 on said section 18 of said wind turbine blade 2, the heating devices 15 are
consecutively removed or detached at least partly from the longitudinal edge 3 of said section
18 of said wind turbine blade 2 in the same order as they were applied. Thereby, the cover
sections 17 are consecutively applied and adhered to the longitudinal edge 3 of said section 18
of the wind turbine blade 2 in pace with the at least partly removal or detachment of the
heating devices 15 from the longitudinal edge 3 of said section 18 of the wind turbine blade 2.
It should be understood that the heating devices 15 may be longer than cover sections 17. Just
as an example, the heating devices 15 could have a length of 1,8 metres in the longitudinal
direction of the wind turbine blade 2, when applied thereto, whereas the cover sections 17 may
for instance have a length in this direction of 1,0 to 1,1 metres. Therefore, the expression
above, "in pace with", should be understood so that when the heating devices 15 are at least
partly removed or detached consecutively, a subsequent cover section 17 is generally applied
whenever a large enough area in the longitudinal direction of the wind turbine blade 2 is
uncovered by the removal of a heating device 15. With the dimensions given just above as
example, for instance, after removal of a first heating device 15, only one cover section 17 may
be applied. However, after removal of a second heating device 15, two further cover sections
17 may be applied. This is because, in this example, the length of two heating devices 15
correspond to more than the length of three cover sections 17.

[0034] The predetermined heating period could for instance be from 1 to 2 hours. In the case
that the arrangement and attachment of one heating device 15 on the longitudinal edge 3 of
the wind turbine blade 2 takes approximately 10 minutes, this means that 6 to 12 heating
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devices 15 may be arranged during this predetermined heating period. Figures could differ,
especially under cold weather conditions.

[0035] In the embodiment illustrated in Figs. 5 and 6, a number of fixtures constituted by the
heating devices 15 are arranged consecutively in the longitudinal direction D of the wind
turbine blade 2 on the cover sections 17 adhered on said section of said wind turbine blade 2,
thereby providing a surface pressure on the cover sections 17 during curing of the adhesive.
The fixtures constituted by the heating devices 15 are consecutively arranged on the cover
sections 17 of said section of the wind turbine blade 2 in pace with the consecutive application
and adherence of the cover sections 17 on the longitudinal edge 3 of said section of the wind
turbine blade 2. After expiration of a predetermined curing period from application of the first
fixture on said section of said wind turbine blade 2, the fixtures are removed from the
longitudinal edge 3 of said section of said wind turbine blade 2. The fixtures are preferably
removed consecutively in the same order as they were applied, because the removal may then
be initiated as soon as the adhesive of the firstly applied cover section 17 is cured, and
therefore this procedure is most time efficient.

[0036] The predetermined curing period could for instance be about 4 hours in which the
heating element are heated to a temperature of about 60 degrees Celsius. Alternatively, the
predetermined curing period could for instance be about 6 hours in which the heating element
are heated to a temperature of about 40 degrees Celsius.

[0037] As it may be understood, the fixtures constituted by the heating devices 15 are
arranged before applying cover sections 17 on a section of a wind turbine blade 2, so that
when a heating device 15 has been at least partly removed or detached from a position along
the longitudinal edge 3 of a wind turbine blade 2 and one or more cover sections 17 have been
adhered to the wind turbine blade 2 at said position, said heating device 15 is repositioned at
at least substantially the same position again in order to support said one or more cover
sections 17 during curing of the adhesive.

[0038] As illustrated in Figs. 5 and 6, each fixture constituted by a heating device 15 is
provided with a first group of attachment devices in the form of suction cups 27, which are
adapted to be attached to a first surface of the wind turbine blade 2, and a second group of
attachment devices, such as suction cups 27, which are adapted to be attached to a second
surface of the wind turbine blade 2 situated oppositely with respect to the longitudinal edge 3 of
the wind turbine blade 2. Said at least partly removal or detachment of the fixtures constituted
by heating devices 15 from the longitudinal edge 3 of said section of the wind turbine blade 2
constitutes detachment of the second group of attachment devices from the second surface of
the wind turbine blade 2. Preferably, the first group of attachment devices is maintained
attached to the first surface of the wind turbine blade 2 during the application of the
corresponding cover section 17 or sections on the wind turbine blade 2. Thereby, the
application procedure may be simplified in that the service technician hanging in a rope does
not have to completely remove and reposition the fixture constituted by a heating device, and it
is therefore not necessary temporarily placing the fixture in a bag or the like. As a result, the
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application procedure may be even more time efficient.

[0039] In the illustrated embodiment, each attachment device is connected to the fixture
constituted by a heating device 15 by means of an adjustable connection device, such as an
adjustable strap 28. During positioning of the fixture, the fixture constituted by a heating device
15 is stretched at least substantially evenly over the respective cover sections 17 by suitable
adjustment of some or all of the adjustable connection devices. Thereby, it may be achieved
that a suitable evenly distributed surface pressure is applied on the cover sections during
curing of the adhesive. Thereby, a stronger adhesion may be achieved.

[0040] In the embodiment of Figs. 5 and 6, the fixture constituted by the heating device 15 is
formed by a net 25 provided with a cord 26 at its opposed edges. By means of the adjustable
straps 28, the cords 26 are connected to the suction cups 27. The net 25 is provided with a not
visible heating element, thereby forming the fixture constituted by the heating device 15.
Alternatively to a net, a preformed elastic shield may be applied with an integrated heating
element. For instance, a preformed elastic shield could be formed from plastic, and suitable
from foam. Alternatively to the suction cups 27, other devices could be employed, such as
hooks gripping over an edge of the wind turbine blade 2 opposed to the longitudinal edge 3,
adhesive tape or any other suitable attachment device.

[0041] Preferably, under standard weather conditions, the entire wind turbine blade part to be
provided with cover sections 17 is provided with heating devices 15 before any cover sections
17 are adhered to said wind turbine blade 2.

[0042] Preferably, under severe weather conditions, on a number of the wind turbine blades 2,
preferably all the wind turbine blades of the wind turbine 8, the entire wind turbine blade part to
be provided with cover sections 17 is provided with heating devices 15 before any cover
sections 17 are adhered to any of said number of the wind turbine blades 2. Thereby, an even
longer preheating time for the wind turbine blades may be achieved, without waiting time for
the service technician. Thereby, even in very cold climate and under harsh weather conditions,
the entire application procedure may be carried out very fast and efficiently.

[0043] Preferably, under severe weather conditions, on a number of the wind turbine blades 2,
preferably all the wind turbine blades of the wind turbine 8, the entire wind turbine blade part to
be provided with cover sections 17 is provided with cover sections 17 and fixtures before any
fixture is removed from any of said number of the wind turbine blades 2. Thereby, an even
longer curing time for the adhesive may be achieved, without waiting time for the service
technician. Thereby, even in very cold climate and under harsh weather conditions, the entire
application procedure may be carried out even faster and more efficiently.

[0044] Advantageously, for each wind turbine blade 2, the first cover section 17 is positioned at
the tip section of the wind turbine blade 2. Thereby, the first cover section 17 may be
specifically formed to fit the tip section, and the firstly applied cover section 17 may therefore
define the positions of the subsequently applied cover sections 17.
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[0045] Fig. 3 illustrates the method according to the invention of applying a cover section 17
on a wind turbine blade. However, for illustrative purposes, the dimensions in fig. 3 are greatly
exaggerated. According to the method, the central cover section 6 has a minimum thickness of
at least 1 millimetre, and each peripheral cover section 7 has a thickness decreasing from a
maximum thickness of at least 1 millimetre to a minimum thickness at its outer edge 30 of less
than 1 millimetre. The attachment procedure includes the following steps:

« providing an adhesive, such as a two component epoxy adhesive, on an inside 4 of the
protective cover 1,

« pressing the inside 4 of the protective cover 1 against a surface 5 of the longitudinal
edge 3 of the wind turbine blade 2,

= removing excess adhesive leaking between each peripheral cover sections 7 and the
surface 5 of the longitudinal edge 3 of the wind turbine blade 2,

The adhesive is a general purpose adhesive, such as a two component epoxy adhesive,
having thixotropic and UV resistant properties, and the attachment procedure includes the
following steps:

« before application of the protective cover 1 on the wind turbine blade 2, provisionally
adhering a masking tape 24 on the surface 5 of the longitudinal edge 3 of the wind
turbine blade 2 along and at a distance from the outer edge 30 of each peripheral cover
section 7, the masking tape 24 having a thickness of less than 0.2 millimetres, preferably
less than 0.1 millimetres,

« after application of the protective cover 1 on the wind turbine blade 2, scraping excess
adhesive leaking between each peripheral cover section 7 and the surface 5 of the
longitudinal edge 3 of the wind turbine blade 2, and

« removing the masking tape 24 from the surface 5 of the longitudinal edge 3 of the wind
turbine blade 2.

[0046] Thereby, a very smooth transition from the surface of the protective cover 1 to the
surface 5 of the longitudinal edge 3 of the wind turbine blade 2 may be achieved. In this way, it
may be ensured that the flow characteristics of the wind turbine blade 2 is influenced to a
minimum by the application of the protective cover 1. A suitable masking tape 24 may for
instance be Magic Tape (Registered Trademark) available from 3M.

[0047] The minimum thickness at the outer edge 30 of each peripheral cover section 7 may be
greater than 0.250 millimetres and may preferably be greater than 0.5 millimetres.

[0048] The distance of the provisionally adhered masking tape 24 from the outer edge 30 of
each peripheral cover section 7 may be between 2 and 5 millimetres.

[0049] In an embodiment, before application of the protective cover 1 on the wind turbine
blade 2, a first side of a double-sided adhesive transfer tape 23 is adhered to the inside 4 of
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the protective cover 1, and, before providing adhesive on the inside 4 of the protective cover 1,
a second side of the double-sided adhesive transfer tape 23 is adhered to the surface 5 of the
longitudinal edge 3 of the wind turbine blade 2. Thereby, the protective cover 1 may be
positioned provisionally on the wind turbine blade 2 in the correct position, before the adhesive
is applied.

[0050] In an embodiment, the first side of the double-sided adhesive transfer tape 23 is
adhered to the inside 4 of the protective cover 1 at least substantially along a central axis of
the protective cover 1.

[0051] The adhesive may be applied on the inside 4 of the protective cover 1 and/or on the
surface 5 of the longitudinal edge 3 of the wind turbine blade 2 in that it is firstly applied at a
first side in relation to the double-sided adhesive transfer tape 23 and secondly applied at a
second side in relation to the double-sided adhesive transfer tape 23.

[0052] Before applying the adhesive at the second side of the double-sided adhesive transfer
tape 23, the protective cover 1 may be pressed against the surface 5 of the longitudinal edge 3
of the wind turbine blade 2 at the first side of the double-sided adhesive transfer tape 23.

[0053] As seen in Fig. 3, the adhesive forms a joint 21, 22 or sealing between the outer edge
30 of each peripheral cover section 7 and the surface 5 of the longitudinal edge of the wind
turbine blade 2 so that the outer edge 30 is at least substantially completely covered by the
adhesive over its entire thickness and so that the joint 21, 22 or sealing forms an oblique
surface from the outer edge 30 of each peripheral cover section 7 to the surface 5 of the
longitudinal edge of the wind turbine blade 2. The joint 21, 22 or sealing has a first height hq at

the outer edge 30 and a second height h; at the position where it 21, 22 ends at the surface 5
of the longitudinal edge of the wind turbine blade 2. The second height ho is smaller than the
first height h1 and smaller than 0.2 millimetres, preferably smaller than 0.1 millimetres. The

joint 21, 22 or sealing is integrally formed with the layer 16 of adhesive arranged between the
inside 4 of the protective cover and the surface 5 of the longitudinal edge of the wind turbine
blade 2. Because the joint 21, 22 or sealing is integrally formed with the layer 16 of adhesive,
the joint or sealing is much stronger attached to the protective cover 1 and the wind turbine
blade 2 than would be the case, if the joint 21, 22 or sealing were applied as a separate joint in
relation to the adhesive layer 16.

[0054] Because the adhesive used for the adhesive layer 16 has thixotropic and UV resistant
properties, it may form a suitable joint 21, 22 or sealing being resistant to harsh weather

conditions.

[0055] Preferably, the first height h4 is greater than 0. 250 millimetres and preferably greater
than 0.5 millimetres.

[0056] The joint 21, 22 or sealing has a width W from the outer edge 30 of the peripheral cover
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section 7 to the position where it 21, 22 ends at the surface 5 of the longitudinal edge of the

wind turbine blade 2, and said width W is between 2 and 5 millimetres.

List of reference numbers

[0057]
D
longitudinal direction of wind turbine blade
W
width of oblique joint
h
first height of oblique joint
h2
second height of oblique joint
1
protective cover
2
wind turbine blade
3
longitudinal edge of wind turbine blade
4
inside of protective cover
5
surface of longitudinal edge of wind turbine blade
6
central cover section
7
peripheral cover section
8
existing wind turbine
9
first blade shell
10
second blade shell
11
first longitudinal joint at leading edge
12
second longitudinal joint at trailing edge
13
leading edge
14

trailing edge
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15

heating devices
16

layer of adhesive
17

cover section
18

section of wind turbine blade
19

nacelle
20

service technician
21,22

oblique joint
23

double-sided adhesive transfer tape
24

masking tape
25

net
26

cord
27

suction cup
28

adjustable strap
29

lightning protection
30

outer edge of peripheral cover section
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Patentkrav

1. Vindmallevinge (2), der indbefatter en beskyttelsesskal (1), hvor beskyttel-
sesskallen (1) er fremstillet af et polymermateriale, sa som et polyether-base-
ret polyuretan, hvor beskyttelsesskallen (1) er fastgjort langs i det mindste en
del af en langsgaende kant (3) af vindmellevingen ved et lag af klaebemiddel
indrettet mellem en inderside (4) af beskyttelsesskallen og en overflade (5) af
vindmgllevingens langsgaende kant, hvor beskyttelsesskallen er langstrakt i
en leengderetning (D) og har et i det mindste i det veesentlige U-formet tveer-
snit, hvor beskyttelsesskallen indbefatter en central skalsektion (6), der streek-
ker sig i leengderetningen, og to perifere skalsektioner (7), der streekker sig i
laengderetningen pa henholdsvis begge sider af den centrale skalsektion (6)
og hver havende en ydre kant (30), hvor den centrale skalsektion (6) har en
minimumstykkelse pa mindst 1 millimeter, og hvor hver perifer skalsektion (7)
har en tykkelse, der aftager fra en maksimumstykkelse pa mindst 1 millimeter
til en minimumstykkelse ved dens ydre kant (30) pa mindre end 1 millimeter,
hvor kleebemidlet er et standard kleebemiddel, sasom et tokomponent epoxy-
kleebemiddel, der har tixotropiske og UV modstandsdygtige egenskaber, ken-
detegnet ved, at klaebemidlet danner en fuge (21, 22) mellem den ydre kant
(30) af hver perifere skalsektion (7) og overfladen (5) af vindmallevingens (2)
langsgaende kant saledes at den ydre kant (30) i det mindste i hovedsagen er
fuldsteendig deekket af kleebemiddel over dens hele tykkelse og saledes at fu-
gen (21, 22) danner en skra overflade fra den ydre kant (30) af hver perifere
skalsektion (7) til overfladen (5) af vindmellevingens (2) langsgaende kant,
hvor fugen (21, 22) har en ferste hgjde (h1) ved den ydre kant (30) og en anden
hgjde (h2) ved positionen hvor den (21, 22) slutter ved overfladen (5) af vind-
mellevingens (2) langsgaende kant, hvor den anden hejde (hz2) er mindre end
den farste hgjde (h1) og mindre end 0,2 millimeter, fortrinsvis mindre end 0,1
millimeter, hvor fugen (21, 22) er sammenhaengende dannet med laget (16) af
klzebemidlet indrettet mellem beskyttelsesskallens inderside (4) og overfladen

(5) af vindmallevingens (2) langsgaende kant, og hvor fugen (21, 22) har en
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bredde (W) fra den ydre kant (30) af den perifere skalsektion (7) til en position
hvor den (21, 22) ender ved overfladen (5) af vindmeallevingens (2) langsga-

ende kant og hvor neevnte bredde (W) er mellem 2 og 5 millimeter.

2. Vindmagllevinge (2), der indbefatter en beskyttelsesskal (1) ifglge krav 1,
hvor den ferste hejde (h1) er starre end 0, 250 millimeter og fortrinsvis starre

end 0,5 millimeter.

3. Vindmallevinge (2), der indbefatter en beskyttelsesskal (1) ifelge et hvilket
som helst af de foregaende krav, hvor en farste side af en dobbeltkleebende
tape (23) pafares beskyttelsesskallens (1) inderside (4), og hvor en anden side
af den dobbeltklaebende tape (23) pafaeres overfladen (5) af vindmellevingens
(2) langsgaende kant (3).

4. VVindmegllevinge (2), der indbefatter en beskyttelsesskal (1) ifglge krav 3,
hvor den farste side af den dobbeltkleebende tape (23) paferes beskyttelses-
skallens (1) inderside (4) i det mindste i hovedsagen langs med en central akse

af beskyttelsesskallen (1).

5. Fremgangsmade til at tilvejebringe en vindmellevinge (2) med en beskyttel-
sesskal (1), hvor beskyttelsesskallen (1) er fremstillet af et polymermateriale,
sa som et polyether-baseret polyuretan, hvor beskyttelsesskallen (1) er fast-
gjort langs i det mindste en del af en langsgaende kant (3) af vindmeallevingen,
hvor beskyttelsesskallen er langstrakt i en langsgaende retning (D) og har et i
det mindste i det veesentlige U-formet tveersnit, hvor beskyttelsesskallen ind-
befatter en central skalsektion (6), der streekker sig i leengderetningen, og to
perifere skalsektioner (7), der streekker sig i laeengderetningen pa henholdsvis
begge sider af den centrale skalsektion (6) og hver havende en ydre kant (30),
hvor den centrale skalsektion (6) har en minimumstykkelse pa mindst 1 milli-
meter, og hvor hver perifer skalsektion (7) har en tykkelse, der aftager fra en

maksimumstykkelse pa mindst 1 millimeter til en minimumstykkelse ved dens
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ydre kant (30) pa mindre end 1 millimeter, og hvor fastgerelsesproceduren
indbefatter falgende trin:

« tilvejebringelse af et kleebemiddel, sa som et tokomponent epoxykleebemid-
del, pa en inderside (4) af beskyttelsesskallen (1),

« presning af indersiden (4) af beskyttelsesskallen (1) imod en overflade (5) af
vindmgllevingens (2) langsgaende kant (3),

« fiernelse af overskydende kleebemiddel, der slipper ud mellem hver perifere
skalsektion (7) og overfladen (5) af vindmaellevingens (2) langsgaende kant (3),
kendetegnet ved, at klaebemidlet er et standard kleebemiddel, s& som et to-
komponent epoxykleebemiddel, der har tixotropiske og UV modstandsdygtige
egenskaber, og ved at fastgarelsesproceduren indbefatter falgende trin:

- for paferelse af beskyttelsesskallen (1) pa vindmellevingen (2), at midlertidigt
pafere en afdaekningstape (24) pa overfladen (5) af vindmallevingens (2)
langsgaende kant (3) langs med og i en afstand fra den ydre kant (30) af hver
perifer skalsektion (7), afdeekningstapen (24) har en tykkelse pa mindre end
0,2 millimeter, fortrinsvis mindre end 0,1 millimeter,

- efter paferelse af beskyttelsesskallen (1) pa vindmaellevingen (2), afskrabning
af overskydende kleebemiddel der slipper ud mellem hver perifere skalsektion
(7) og overfladen (5) af vindmeallevingens (2) langsgaende kant (3), og

« fiernelse af afdeekningstapen (24) fra overfladen (5) af vindmallevingens (2)
langsgaende kant (3),

hvor afstanden af den midlertidigt paferte afdeekningstape (24) fra den ydre

kant (30) af hver perifere skalsektion (7) er mellem 2 og 5 millimeter.

6. Fremgangsmade til at tilvejebringe en vindmellevinge (2) med en beskyttel-
sesskal (1) ifglge krav 5, hvor minimumstykkelsen ved den ydre kant (30) af
hver perifere skalsektion (7) er starre end 0,250 millimeter og fortrinsvis starre

end 0,5 millimeter.

7. Fremgangsmade til at tilvejebringe en vindmellevinge (2) med en beskyttel-

sesskal (1) ifalge et hvilket som helst af kravene 5 eller 6, hvor, fer paferelse
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af beskyttelsesskallen (1) pa vindmellevingen (2), en ferste side af en dobbelt-
kleebende tape (23) er pafert indersiden (4) af beskyttelsesskallen (1), og hvor,
far tilvejebringelse af kleebemiddel pa indersiden (4) af beskyttelsesskallen (1),
en anden side af den dobbeltkleebende tape (23) er pafert overfladen (5) af

vindmgllevingens (2) langsgaende kant (3).

8. Fremgangsmade til at tilvejebringe en vindmellevinge (2) med en beskyttel-
sesskal (1) ifelge krav 7, hvor den ferste side af den dobbeltkleebende tape
(23) er pafert indersiden (4) af beskyttelsesskallen (1) i det mindste langs med

en central akse af beskyttelsesskallen (1).

9. Fremgangsmade til at tilvejebringe en vindmellevinge (2) med en beskyttel-
sesskal (1) ifelge krav 8, hvor kleebemidlet pafares pa indersiden (4) af beskyt-
telsesskallen (1) eller pa overfladen (5) af vindmallevingens (2) langsgaende
kant (3) ved at det ferst paferes ved en farste side i forhold til den dobbeltklee-
bende tape (23) og derefter paferes ved en anden side i forhold til den dob-
beltkleebende tape (23).

10. Fremgangsmade til at tilvejebringe en vindmallevinge (2) med en beskyt-
telsesskal (1) ifalge krav 9, hvor far klaebemidlet paferes ved den anden side
af den dobbeltkleebende tape (23), presses beskyttelsesskallen (1) imod over-
fladen (5) af vindmallevingens (2) langsgaende kant (3) ved den ferste side af
den dobbeltkleebende tape (23).
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