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(57) A tool for mounting rotor blades on a rotor hub,
an offshore construction device and a method of assem-
bling a wind generator is provided. The tool comprises a
first part and a second part, wherein the first part is con-

figured to be mounted on a base plane of a mounting
device. The second part may be configured to receive a
shaft flange of the rotor hub. The second part of the tool
may be rotatable with respect to the first part.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to a tool for mounting rotor
blades on a rotor hub of a wind generator and to an off-
shore construction device comprising the tool. Further-
more, the invention relates to a method of assembling a
wind generator.

BACKGROUND

[0002] During construction or erection of a wind gen-
erator (also known as a wind turbine or a wind driven
power plant), a shaft flange of a rotor hub is coupled to
a shaft of a drive train of the wind generator and rotor
blades are mounted on corresponding blade flanges of
the rotor hub. A single blade assembly of the rotor blades
on the rotor hub is, however, time consuming. It is known
to pre-manufacture the rotor star, which is the rotor hub
together with the mounted rotor blades. In particular for
offshore wind generators, the rotor star may be pre-as-
sembled onshore. In other words, the rotor blades are
mounted on the corresponding blade flanges of the rotor
hub at an onshore production facility. After assembly, the
rotor star is transferred to a transport ship and transported
to the offshore construction site of the wind generator.
For smaller wind generators, a plurality of rotor stars may
be stacked on top of each other for transport on the trans-
port ship. However, modern rotor stars for multi mega
watt wind generators may not be stacked due to their
considerable weight and size. Consequently, the rotor
stars are transported individually. This however causes
high transport expenses because the transport ship, for
example jack-up barge, has a considerable rate of about
250.000 r per day. Furthermore, narrow port facilities
may limit the operation of the transport ship. For handling
of large rotor stars, conversion works at the harbor may
be necessary, which causes high expenses for the man-
ufacturer of the wind generator.
[0003] DE 10 2009 011 915 A1 discloses a facility for
offshore assembly of rotor blades on a rotor hub. The
rotor hub and the rotor blades are shipped to the offshore
construction site using a jack-up barge. A first blade is
pre-mounted on the rotor hub prior to shipment. The sec-
ond and the third rotor blade are mounted at the offshore
construction site. The jack-up barge comprises a carrier
for the second and third rotor blade. The carriers operate
on rail systems. They are for aligning the rotor blades
with respect to the rotor hub, which remains fixed during
installation of the rotor blades. However, the rail systems
and the carriers are rather complex. Furthermore, the
disclosed jack-up barge is capable of assembling a single
rotor star only.

SUMMARY

[0004] It is an object of the invention to provide a tool

for mounting rotor blades on a rotor hub, an offshore con-
struction device and a method of assembling a wind gen-
erator which allow a faster and more economic assembly
of a wind generator.
[0005] In one aspect of the invention a tool for mounting
rotor blades on a rotor hub of a wind generator is provid-
ed. The tool may comprise a first part and a second part.
The first part may be configured to be mounted on a base
plane of a mounting device. The second part may be
configured to receive a shaft flange of the rotor hub. The
shaft flange of the rotor hub may be configured to be
mounted on a shaft of a drive train of the wind generator,
when the rotor hub is mounted on a wind generator. The
second part of the tool may be configured to receive this
particular flange of the rotor hub. Furthermore, the sec-
ond part of the tool may be rotatable with respect to the
first part.
[0006] The first part may be a substantially cylindrical
member. A bearing may be arranged between the first
part and the second part, to allow a rotation between the
two parts of the tool. A load bearing capability of the tool
may be sufficiently high to carry a load of the rotor hub
including the rotor blades. Furthermore, the load bearing
capability of the tool may be sufficiently high to bear tilting
or bending moments which may occur when the rotor
hub is not equipped with all rotor blades at a same time.
For example, there might be a significant tilting moment
when only one rotor blade is mounted on the rotor hub.
[0007] Advantageously, the tool according to aspects
of the invention simplifies the assembly of rotor blades
on the rotor hub. A crane may be applied for handling of
the rotor blades during assembly. However, a crane typ-
ically offers a limited working area. It is likely that there
is an optimal working position within the working area of
the crane for assembly of the rotor blade on the rotor
hub. Without a need for any additional tools or devices,
the tool for mounting rotor blades on a rotor hub according
to aspects of the invention allows rotating the rotor hub
into this optimal position for assembly of every single
rotor blade. The assembly of the rotor blades may be
performed one after the other in a row. This accelerates
the assembly process. Advantageously, this is true for
onshore and for offshore assembly of a rotor star. Within
the context of this specification, a rotor star comprises a
rotor hub and a corresponding number of rotor blades
which are mounted on the rotor hub.
[0008] According to an embodiment of the invention,
the tool further comprises a third part. This part may be
arranged between the first part and the second part of
the tool. However, the third part may also be arranged
between the base plane and the first part of the tool. The
third part is configured for tilting a plane of rotation of the
second part with respect to the first part.
[0009] The third part may be configured to be a static
or fixed and rigid part. It therefore defines a constant tilting
angle between the plane of rotation of the first part and
the base plane of the mounting device. However, the
third part may also be configured to provide a variable
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tilting angle. It may be equipped with a suitable drive,
which allows varying the tilting angle. The tilting angle
may be between 2° and 5°. In particular, the tilting angle
may be between 3° and 4°. Furthermore, it may be sub-
stantially equal to 3,5°.
[0010] According to an advantageous embodiment of
the invention, the tool further comprises a drive unit for
rotating the second part with respect to the first part. In
particular, the drive unit may be an electric drive, a hy-
draulic drive or even a mechanical drive. Advantageous-
ly, the second part of the tool may be rotated with respect
to the first part without a need for any additional devices
or tools.
[0011] In another embodiment of the invention, the
second part of the tool may be rotatable with respect to
the first part of the tool in a plane of rotation. Furthermore,
the second part may comprise a mount for receiving the
shaft flange of the rotor hub. The mount extends in a
coupling plane. The plane of rotation and the coupling
plane may be arranged to be substantially parallel to each
other. The rotor star may be assembled in substantially
horizontal position using the tool according to the em-
bodiment of the invention. Advantageously, the rotor
blades and the rotor hub are easily accessible when the
rotor star is in a horizontal position. For example, the
rotor blades may be assembled using a simple lift truck.
[0012] In another advantageous embodiment of the in-
vention, the tool further comprises a working platform.
The working platform may be arranged on the first part.
Furthermore, the working platform may include a floor
which may be arranged to be substantially perpendicular
to a length extension of the first part. In other words, the
floor of the working platform may be substantially parallel
to the plane of rotation of the second part of the tool. The
working platform may be mounted on the first part in an
upper section thereof. In particular, the working platform
may be arranged in the upper half or even in the upper
quarter of the first part. The working platform may be
arranged in the vicinity of the second part of the tool. In
particular, the working platform may be circumferential
to the first part. Advantageously, the working platform
provides easy access to the flanges of the rotor blades
and to the blade flanges of the rotor hub. In particular,
during insertion of the rotor blades, the working platform
may be helpful to perform work relative to guidance of
the blade root into the corresponding blade flange of the
rotor hub.
[0013] According to another advantageous aspect of
the invention, an offshore construction device comprising
a tool according to aspects of the invention is provided.
The first part of the tool may be mounted on a base plane
of the mounting device. In particular, the offshore con-
struction device may be a jack-up barge or a construction
ship.
[0014] The offshore construction device may be con-
figured to carry more than one assembly comprising a
rotor hub and a corresponding number of rotor blades
for manufacturing a plurality of rotor stars. The offshore

construction device is advantageously capable of equip-
ping a plurality of wind generators with rotor stars within
a single trip or passage. This reduces the travel time
which is necessary for offshore construction of a single
wind generator. The fixed costs of for example a jack-up
barge are considerable. The more wind generators may
be equipped with rotor stars during a single passage, the
more cost savings may be expected.
[0015] According to an advantageous embodiment of
the invention, the second part of the tool may be rotatable
with respect to the first part of the tool in a plane of rota-
tion. This plane of rotation may be substantially parallel
to the base plane of the offshore construction device.
Advantageously, the offshore construction device is suit-
able for horizontal assembly of the rotor star. The rotor
hub and the rotor blades are easily accessible during
horizontal assembly. For example, a quality control may
be conveniently performed.
[0016] In another embodiment of the invention, the off-
shore construction device may further comprise a crane
for handling the rotor blade during assembly of the rotor
blade on the rotor hub. The crane may be further config-
ured to be suitable for handling of the rotor hub. Further-
more, the crane may be suitable for handling of the rotor
star.
[0017] According to another advantageous aspect of
the invention, a construction ship or a jack-up barge com-
prising a tool according to aspects of the invention, is
provided. The first part of the tool is mounted on a base
plane of the construction ship or the jack-up barge.
[0018] According to still another advantageous aspect
of the invention, a method of assembling a wind generator
is provided. An assembly comprising a rotor hub and an
associated number of rotor blades may be transported
to a construction site of a wind generator. Within the con-
text of this specification, an assembly comprising the ro-
tor hub and an associated number of rotor blades is an
assembly of separate and disassembled parts. In other
words, the rotor star is not pre-assembled. In particular,
the rotor hub and the associated number of rotor blades
are separate to each other during transport of the assem-
bly.
[0019] A shaft flange of the rotor hub may be mounted
on a tool. The shaft flange of the rotor hub may be con-
figured to be mounted on a shaft of a drive train of the
wind generator, when the rotor hub is mounted on the
wind generator. The too may be configured to receive
this particular flange of the rotor hub. A first rotor blade
may be mounted on a first blade flange of the rotor hub.
This may be performed when the tool is in a first mounting
position. The rotor hub together with the mounted first
rotor blade may be rotated on the tool from the first mount-
ing position into a second mounting position. Subse-
quently, a second rotor blade may be mounted on a sec-
ond blade flange of the rotor hub.
[0020] Same or similar advantages which have been
already mentioned with respect to the tool according to
aspects of the invention apply to the method of assem-
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bling a wind generator in a same or similar way and will
be not repeated.
[0021] According to an advantageous embodiment of
the invention, the rotor hub may comprise a number of
blade flanges, wherein each blade flange is configured
for mounting a rotor blade on the rotor hub. The rotor
star, which is the rotor hub together with the mounted
rotor blades, may be lifted to a nacelle of the wind gen-
erator. Lifting of the rotor star may be performed after all
blade flanges have been equipped with a corresponding
rotor blade.
[0022] In comparison to single blade assembly, there
is advantageously only one lifting operation for mounting
the rotor star on the wind generator. Furthermore, a plu-
rality of assemblies for manufacturing a plurality of rotor
stars may be transported using for example a jack-up
barge. After assembly of a first rotor star on a first wind
generator, the jack-up barge may be transferred to a sec-
ond construction site of a second wind generator. Off-
shore wind generators are typically arranged in wind
parks comprising a plurality of wind generators. There is
a short time of travel from one wind generator to the next.
The jack-up barge may be used very efficiently for con-
struction of a plurality of wind generators.
[0023] According to another advantageous embodi-
ment of the invention, the tool may be arranged on a base
plane of a mounting device, for example on a base plane
of a jack-up barge. The rotor hub may be rotated together
with a mounted first rotor blade, wherein during this ro-
tation, the first rotor blade is pivoted in a plane which may
be substantially parallel to the base plane of the mounting
device. However, the plane of the rotation may also be
tilted. Advantageously, a horizontal assembly of the rotor
star may be performed. Each rotor blade may be mounted
on the rotor hub in a position which may be optimal for
example for a crane which handles the rotor blade during
assembly.
[0024] In another advantageous embodiment of the in-
vention, each rotor blade flange has a receiving direction
along which a rotor blade is mounted on this particular
rotor flange. The receiving direction may be substantially
perpendicular to a plane of a contact surface of the cor-
responding blade flange. Neighboring blade flanges of
the rotor hub may be spaced by an angle. This angle may
be determined between a projection of the receiving di-
rections of neighboring flanges in a plane which is sub-
stantially parallel to a contact surface of the shaft flange
of the rotor hub. The step of rotating the rotor hub between
the first mounting position and the second mounting po-
sition may comprise rotating the rotor hub by an angle
which is substantially equal to the angle between neigh-
boring blade flanges. Advantageously, the blades of the
rotor star may be mounted in optimal position one after
the other.

BRIEF DESCRIPTION OF DRAWINGS

[0025] Further aspects and features of the invention

ensue from the following description of the preferred em-
bodiments of the invention with reference to the accom-
panying drawings, wherein

FIG. 1 is a simplified side view of a tool for mounting
rotor blades on a rotor hub according to an embod-
iment of the invention,

FIG. 2 is a simplified top view of an offshore con-
struction device according to an embodiment of the
invention, wherein a tool for mounting rotor blades
is in a first position,

FIG. 3 is a simplified top view of the offshore con-
struction device of FIG. 2, wherein the tool is in a
second position,

FIG. 4 is a simplified side view showing an offshore
construction device according to an embodiment of
the invention, wherein the device is going to lift a
rotor star to a nacelle of a wind generator and

FIG. 5 is a simplified side view of a tool for mounting
rotor blades on a rotor hub according to another em-
bodiment of the invention.

DETAILED DESCRIPTION OF EXAMPLE EMBODI-
MENTS

[0026] FIG. 1 is a simplified side view of a tool 2 for
mounting rotor blades 4 on a rotor hub 6 of a wind gen-
erator, according to an embodiment of the invention. The
tool 2 may comprise a first part 8 and a second part 10.
The first part 8 may be configured to be mounted on a
base plane 12 of a mounting device. This mounting de-
vice may be an offshore construction site, for example a
ship of a jack-up barge. The mounting device may also
be an onshore construction site. The tool 2 is advanta-
geously applicable to both, onshore and offshore con-
struction sites for mounting of rotor blades 4 on the rotor
hub 6. By way of an example only, reference is made to
an offshore construction device, which may be a jack-up
barge or a construction ship. The first part 8 of the tool 2
may be coupled to the second part 10 using a suitable
bearing. The second part 10 may be rotatable with re-
spect to the first part 8 around a vertical axis A. In par-
ticular, the vertical axis A may be substantially perpen-
dicular to the base plane 12.
[0027] The second part 10 of the tool 2 may be config-
ured to receive a shaft flange 14 of the rotor hub 6. When
the rotor hub 6 is not mounted on the tool 2 but on a wind
generator, the shaft flange 14 may be configured for
mounting the rotor hub 6 on a shaft of a drive train of the
wind generator.
[0028] The tool 2 may further comprise a drive unit 16,
which may be an electric drive, a hydraulic drive or a
even a mechanic drive. The drive unit 16 may be config-
ured for rotating the second part 10 with respect to the
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first part 8. In particular, the drive unit 16 may be config-
ured to rotate the second part 10 around the vertical axis
A. The second part 10 of the tool 2 may be rotated in a
plane of rotation which may be substantially perpendic-
ular to the vertical axis A. Furthermore, the second part
10 may comprise a mount for receiving the shaft flange
14 of the rotor hub 6. The mount may extend in a coupling
plane which may be further substantially parallel to the
plane of rotation. The rotor hub 6 together with one or
more mounted rotor blades 4 may be rotated around the
vertical axis A, for example using the drive unit 16.
[0029] Furthermore, the tool 2 may comprise a working
platform 18. The working platform 18 may be mounted
on the first part 8 of the tool 2. In particular, the working
platform 18 may be mounted on an upper part of the first
part 8 of the tool 2, for example at an upper half or an
upper quarter of the first part 8. The working platform 18
may be arranged in the vicinity of the second part 10 of
the tool 2. A floor 20 of the working platform 18 may
project in a plane which is substantially perpendicular to
the vertical axis A. The working platform 18 may further
comprise a railing 22 which serves as a fall protection for
the users of the working platform 18. In particular, the
working platform 18 may be circumferential to the first
part 8 of the tool 2.
[0030] In order to fix the rotor blade 4 on the rotor hub
6, the workers or operators have to reach the interior of
the rotor hub 6. This is necessary for installing the blade
bolts, for example. The first part 8 of the tool 2 may be
provided with an entrance or door, which allows the work-
ers to enter the interior of this part. The entrance may be
arranged at the lower part of the first part 8. Access to
the interior of the rotor hub 6 may be provided by a ladder
or a lift, which is installed inside the tool 2.
[0031] According to another embodiment of the inven-
tion, the entrance is arranged at the top of the first part
8. It can be reached from the platform 18. Another option
to enter the interior of the rotor hub 6 is to climb inside
the rotor hub 6 using a ladder between the platform 18
and an empty blade flange 24. One of the previous so-
lutions can be used for the operators to get out of the
rotor hub 6 once the last rotor blade 4 is installed.
[0032] A working platform may be arranged inside the
first part 8 of the tool 2. This platform may be helpful for
temporarily fixing the rotor hub 6 on the tool 2. The hub
bolts and screws may conveniently be inserted using this
inner platform.
[0033] The first part 8 and the second part 10 of the
tool 2 may be substantially cylindrical members. They
may be manufactured from steel. This advantageously
applies to all embodiments of the invention.
[0034] For assembly of a rotor star of a wind generator,
the rotor hub 6 may be arranged on the second part 10
of the tool 2. In particular, the shaft flange 14 of the rotor
hub 6 may be arranged on the mount, which may be
located at the upper side of the second part 10 of the tool
2. The rotor hub 6 may be temporarily fixed on the mount
of the second part 8 of the tool 2. A first rotor blade 4 may

be mounted on a first blade flange 24 of the rotor hub 6.
The blade 4 may be lifted to the rotor hub 6 and a plurality
of screws and bolts, which may extend from a blade root
flange of the rotor blade 4, may be inserted in correspond-
ing through holes of the blade flange 24 of the rotor hub
6. After assembly of the first blade 4 on the rotor hub 6,
the rotor hub 6 together with the mounted blade 4 may
be rotated from a first mounting position into a second
mounting position. In the second mounting position, a
second rotor blade 4 may be mounted on a second blade
flange 24 of the rotor hub 6.
[0035] FIG. 2 is a simplified top view of an offshore
construction device 26. By way of an example only, the
offshore construction device 26 is a jack-up barge. The
offshore construction device 26 comprises a variety of
parts and units which are omitted due to simplification of
the drawings. The offshore construction device 26 com-
prises a base plane 12. A tool 2 according to an embod-
iment of the invention is mounted on the base plane 12.
In particular, a lower end of the first part 8 of the tool 2
may be mounted on the base plane 12, for example using
a plurality of screwed or bolted connections. The offshore
construction device 26 may comprise a plurality of sup-
ports 28. A lower end of a respective one of the supports
28 may be lowered to the ground of the sea for lifting up
the offshore construction device 26. Furthermore, the off-
shore construction device 26 comprises a crane 30,
which may be configured for handling of the rotor blades
4, the rotor hub 6 and / or the rotor star.
[0036] In FIG. 2, the tool 2 (not visible) for mounting
rotor blades 41, 42, 43 is in a first position. A first rotor
blade 41 is mounted on a first blade flange 241 of the
rotor hub 6. Due to a rotation of the second part 10 of the
tool 2 with respect to the first part 8, the first rotor blade
41 may be swiveled (indicated by an arrow) in a plane
which may be substantially parallel to the base plane 12
of the offshore construction device 26. FIG. 3 shows the
offshore construction device 26, which is known from
FIG. 2, after rotation of the first rotor blade 41 from the
first position (FIG. 2) into a second position. In the second
position, a second rotor blade 42 may be mounted on a
second blade flange 242 of the rotor hub 6.
[0037] The three rotor blades 41, 42, 43 may be mount-
ed on the corresponding three blade flanges 241, 242,
243 of the rotor hub 6 by rotating the rotor hub 6 into
subsequent mounting positions. For example, after as-
sembly of the first and second rotor blade 41, 42, the
third rotor blade 43 may be mounted on the third blade
flange 243 of the rotor hub 6 after the rotor hub 6 has
been rotated from the second mounting position (FIG. 3)
into the subsequent and third mounting position. In the
third mounting position, the third blade flange 243 is lo-
cated at the position of the second blade flange 242 in
the second mounting position (FIG. 3). The rotor blades
41, 42, 43 may be subsequently mounted on the rotor
hub 6 using the crane 30.
[0038] To go from second to third mounting position in
Fig.3, the rotor blade 41 is rotated above the support 28,
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which is lowered like in Fig. 4. More generally, the tool 2
may be positioned in such a way on the platform that the
mounting method allows mounting all rotor blades 41,
42, 43 without colliding parts of the platform itself (com-
manding tower, supports 28, secondary cranes). The
tower of the wind turbine under construction is usually
very close to the platform during construction. The tool
2 may be positioned so as to avoid a collision with the
tower.
[0039] The height of the first part 8 can be chosen in
order to avoid such collisions (in particular to avoid col-
lision with supports 28 which are always higher than the
platform, even when they are in the position of Fig. 4.
[0040] A respective one of the blade flanges 24 (FIG.
1) has a receiving direction, which may be substantially
parallel to a longitudinal direction B of the rotor blade 4.
The receiving direction may be substantially perpendic-
ular to a plane of a contact surface of the corresponding
blade flange 24. When the receiving direction is projected
in a plane which is substantially perpendicular to the ver-
tical axis A, neighboring blade flanges 24 of the rotor hub
6, according to the embodiment of FIG. 3, are spaced by
an angle of 120°. The plane in which the angles between
neighboring blade flanges 24 are considered, may be
substantially parallel to a contact surface of the shaft
flange 14 of the rotor hub 6. When the second part 10 of
the tool 2 is rotated with respect to the first part 8, a ro-
tation around this particular angle may be performed. In
other words, after assembly of the first blade 41 on the
first blade flange 241, the second part 10 of the tool 2
performs a rotation of 120° with respect to the first part
8, in order to enter the second mounting position in which
the second rotor blade 42 may be mounted on the second
blade flange 242. Similarly, the third rotor blade 43 may
be mounted on the third blade flange 243 after another
120°-rotation of the second part 10 of the tool 2.
[0041] FIG. 4 is a simplified side view showing the off-
shore construction device 26 at a construction side of a
wind generator. The supports 28 of the offshore construc-
tion device 26 are lowered to the ground 32 of the sea
34. A tower 36 of the wind generator, which is under
construction, is funded in the sea 34. A tool 2 according
to an embodiment of the invention is mounted on the
base plane 12 of the offshore construction device 26.
The rotor hub 6 has been equipped with the rotor blades
4 to provide a rotor star 38. The latter may be lifted to a
nacelle 45 of the wind generator using the crane 30.
[0042] In addition to crane 30, there is usually a smaller
crane on the jack-up barge. Alternatively, the smaller
crane can be used for pre-assembling the rotor star while
the nacelle 45 is mounted using the big crane 30. This
additional small crane (not shown) may also be applied
for preparing the rotor star for the next wind generator,
while the big crane 30 is used to install the rotor star on
the wind generator, which is presently under construc-
tion. This mode of operation will save assembly time.
[0043] Advantageously, the offshore construction de-
vice 26 may carry a plurality of assemblies for assembling

a plurality of rotor stars 38. In other words, the offshore
construction device 26 may carry a plurality of rotor hubs
6 and a plurality of rotor blades 4. A respective one of
the rotor stars 38 may be assembled on the offshore con-
struction device 26. Subsequent to assembly of the rotor
star 38, it may be lifted and mounted on the wind gener-
ator. A plurality of wind generators may be equipped with
rotor stars 38 during a single tour or passage of the off-
shore construction device 26.
[0044] FIG. 5 is a simplified side view showing a tool,
2 according to another embodiment of the invention. This
embodiment is similar to the embodiment shown in FIG.
1. The same reference numerals denote similar parts of
the tool 2. The tool 2 according to the embodiment of
FIG. 5 differs from the tool 2, which is shown in FIG. 1,
in that it comprises a third part 50. The third part 50 is
arranged between the first part 8 and the second part 10
of the tool 2.
[0045] In the embodiment of FIG. 5, the plane of rota-
tion of the first part 8 around the rotation axis A’ is not
perpendicular to the base plane 12. There is an inclination
α between the vertical axis A, which is substantially per-
pendicular to the base plane 12 and the rotation axis A’.
This inclination is to compensate the angle between the
longitudinal axis B of the rotor blade 4 and the plane,
which is defined by the shaft flange 14 of the rotor hub 6.
[0046] In modern wind generators, this angle is to
space the rotor blade tip away from the tower so as to
avoid a collision even when the rotor blade 4 bends under
wind forces. The angle α may be between 2° and 5°, in
particular between 3° and 4°. In particular, the angle α
may be substantially equal to 3.5°.
[0047] Advantageously, the third part 50, which is in-
serted between the first part 8 and the second part 10
compensates the tilting angle of the rotor blade 4. In an-
other embodiment of the invention, the third part 50 may
be arranged between the base plane 12 and the first part
8 of the tool 2.
[0048] The third part 50 may be configured in that it is
a fixed and rigid member, which defines a constant angle
α. However, it may be configured to have a variable tilting
angle α. For example, the third part 50 may be provided
with a hydraulic system or an electric drive, which is con-
figured for varying the tilting angle α.
[0049] Tilting the second part 10 of the tool 2 with re-
spect to the base plane 12 is advantageous in that, the
rotor blade 4 can be approached to the hub 6, which is
supported by the tool 2, in a substantially horizontal di-
rection. This facilitates the rotor blade grabbing and in-
stallation. For example, the rotor blade 4 can be lifted
with textile straps without risking that the rotor blade 4
slides out of the slopes.
[0050] In another advantageous aspect of the inven-
tion, a system comprising a tool 2, according to the em-
bodiment of FIG. 5 having a third member 50, and rack
for accommodating the rotor blades 4 is be provided (not
shown). The rack may have sliding blade supports, which
are configured to be displaceable in a direction, which is
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substantially parallel to the base plane 12. The rack is
configured to present the rotor blade 4 at the correct angle
for mounting the rotor blade on the hub 6.
[0051] In still another advantageous aspect of the in-
vention, a system comprising a tool 2, according to the
embodiment of FIG. 1 having no third member 50, and
a tilted rack for accommodating the rotor blades 4 is be
provided. The rack may have sliding blade supports,
which are configured to be displaceable in a direction,
which is tilted with respect to the base plane 12. The
stacking rack may itself have an inclination of for example
between 2° and 5°, in particular between 3° and 4° and
In particular of 3.5°. The rotation axis A of the second
part 10 of the tool 2 can therefore remain vertical. The
compensation of the tilting angle of the rotor blades 4 is
performed at the rack level. This rack can have sliding
blade supports adapted to present the blade at the correct
angle for mounting ("revolver" like mounting method).
[0052] More generally, to save space on the jack-up
barge, the rotor blades 4 can be stacked or stored near
to the mounting position of the tool 2, for example using
a rack. This will avoid long distance transporting of the
rotor blades 4 using the crane. This lowers the risk for
collision and saves mounting time.
[0053] Although the invention has been described
hereinabove with reference to specific embodiments, it
is not limited to these embodiments and no doubt further
alternatives will occur to the skilled person that lie within
the scope of the invention as claimed.

Claims

1. A tool for mounting rotor blades on a rotor hub of a
wind generator, the tool comprising a first part and
a second part, wherein the first part is configured to
be mounted on a base plane of a mounting device
and the second part is configured to receive a shaft
flange of the rotor hub, wherein the shaft flange of
the rotor hub is configured to be mounted on a shaft
of the drive train of the wind generator, and wherein
the second part is rotatable with respect to the first
part.

2. The tool according to claim 1, wherein the second
part is rotatable with respect to the first part in a plane
of rotation and the second part comprises a mount
for receiving the shaft flange of the rotor hub, wherein
the mount extends in a coupling plane, and wherein
the plane of rotation and the coupling plane are sub-
stantially parallel to each other.

3. The tool according to claim 1 or 2, further comprising
a third part, which is arranged between the first part
and the second part, wherein the third part is config-
ured for tilting a plane of rotation of the second part
with respect to the first part.

4. The tool according to claim 3, wherein the third part
is a rigid member, which defines a constant tilting
angle between the plane of rotation of the first part
and the base plane of the mounting device.

5. The tool according to claim 3 or 4, wherein the tilting
angle is between 2° and 5°, in particular the tilting
angle is between 3° and 4° and in particular, the tilting
angle is substantially equal to 3,5°.

6. The tool according to anyone of the preceding
claims, further comprising a drive unit for rotating the
second part with respect to the first part.

7. The tool according to anyone of the preceding
claims, further comprising a working platform which
is arranged on the first part, wherein the working plat-
form is arranged inside and / or outside the first part.

8. The tool according to anyone of the preceding
claims, wherein the first part comprises an entrance,
which allows a service worker to enter the interior of
the hub.

9. An offshore construction device comprising a tool
according to anyone of the preceding claims, where-
in the first part of the tool is mounted on a base plane
of the offshore construction device.

10. The offshore construction device according to claim
9, wherein the second part is rotatable with respect
to the first part of the tool in a plane of rotation, and
wherein the plane of rotation is substantially parallel
to the base plane of the offshore construction device.

11. The offshore construction device according to claim
9, wherein the tool further comprises a third part,
which is arranged between the first part and the sec-
ond part, wherein the third part is configured for tilting
a plane of rotation of the second part with respect
the base plane of the offshore construction device.

12. The offshore construction device according to any-
one of claims 9 to 11, further comprising a crane for
handling the rotor blade during assembly of the rotor
blade on the rotor hub.

13. A construction ship or a jack-up barge comprising a
tool according to anyone of claims 1 to 8, wherein
the first part of the tool is mounted on a base plane
of the construction ship or the jack-up barge.

14. A method of assembling a wind generator, the meth-
od comprising the steps of:

a) transporting an assembly of a rotor hub and
associated rotor blades to a construction site of
the wind generator,
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characterized by
b) temporarily mounting a shaft flange of the ro-
tor hub on a tool, wherein the shaft flange of the
rotor hub is configured to be mounted on a shaft
of a drive train of the wind generator,
c) mounting a first rotor blade on a first blade
flange of the rotor hub, when the tool is in a first
mounting position,
d) rotating the rotor hub together with the mount-
ed first rotor blade on the tool from the first
mounting position into a second mounting posi-
tion,
e) mounting a second rotor blade on a second
blade flange of the rotor hub.

15. The method according to claim 14, wherein the rotor
hub comprises a number of blade flanges, and
wherein each blade flange is configured for mounting
a rotor blade on the rotor hub, and the method further
comprises the step of lifting the rotor hub together
with the mounted rotor blades to a nacelle of the wind
generator after all blade flanges of the rotor hub have
been equipped with the corresponding rotor blade.

16. The method according to claim 14 or 15, wherein the
tool is arranged on a base plane of a mounting de-
vice, and wherein the step of rotating the rotor hub
together with the mounted first rotor blade comprises
pivoting the mounted first rotor blade in a plane which
is substantially parallel to the base plane of the
mounting device.

17. The method according to claim 14 or 15, wherein the
tool is arranged on a base plane of a mounting de-
vice, and wherein the step of rotating the rotor hub
together with the mounted first rotor blade comprises
pivoting the mounted first rotor blade in a plane which
is tilted with respect to the base plane of the mounting
device.

18. The method according to anyone of claims 14 to 17,
wherein each of the rotor blade flanges of the rotor
hub has a receiving direction along which a rotor
blade is mounted on the rotor flange, wherein neigh-
boring flanges of the rotor hub are spaced by an an-
gle which is determined between a projection of the
receiving directions of neighboring blade flanges in
a plane which is substantially parallel to a contact
surface of the shaft flange of the rotor hub, and
wherein the step of rotating the rotor hub between
the first mounting position and the second mounting
position comprises rotating the rotor hub by an angle
which is substantially equal to the angle between
neighboring blade flanges.
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