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DESCRIPTION

Description

[0001] The present disclosure relates to wind turbines, and more particularly relates to wind
turbine nacelles. The present disclosure further relates to methods to provide access to a
nacelle from above.

BACKGROUND

[0002] Modern wind turbines are used for supplying electricity to the grid. A wind turbine
generally includes a tower with a nacelle supported on top of the tower. A wind turbine rotor
comprising a hub and a plurality of wind turbine blades may be rotatably mounted to the
nacelle.

[0003] The wind turbine blades may be set in motion by wind. The hub of the wind turbine may
be operatively coupled with a rotor of a generator. As the hub and blades rotate, the kinetic
energy of the wind is converted to kinetic mechanical energy of the wind turbine rotor and
ultimately to electrical energy or power in the generator. The generator may typically be
arranged inside the nacelle.

[0004] The wind turbine rotor may be coupled directly to the generator rotor in so-called direct
drive wind turbines. Or the wind turbine rotor may include a main rotor shaft (a so-called "low
speed shaft") which leads to a gearbox. A high-speed shaft of the gearbox may then drive the
generator. Regardless of the topology of the wind turbine, the electrical power output of the
generator may be fed to an electric grid. The connection of the generator to the grid may
include e.g. a converter, transformer, medium voltage line and other.

[0005] Elements like the gearbox, the generator, and converter, electrical power cables,
cooling systems and structures (e.g. bedplate and frames) may be partly or completely housed
in a nacelle. The nacelle provides a cover to protect such elements from the outside
environment. The nacelle may comprise a structural frame made of e.g. steel beams and bars
and a housing or enclosure made of a composite material such as glass fibre reinforced
composites.

[0006] Throughout the lifetime of a wind turbine, it may be necessary to remove a component
such as e.g. a gearbox from the nacelle for major repair or for substitution by a new
component. It is known in the art to remove the roof the nacelle and lower the roof using a
large crane. Access is thus provided to the nacelle from the top. The component that is to be
removed or replaced can then be lifted out of the nacelle. Awind turbine comprising a hatch on
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the roof of a nacelle is disclosed in EP 3372730 A1. Further prior art is disclosed in
US2011097202 A1, US 2016237986 A1, and US 2014030111 Af1.

[0007] Using a large crane mounted on the ground can be expensive and cumbersome. The
present disclosure provides methods that avoid the use of such a large crane.

SUMMARY

[0008] In a first aspect, a wind turbine nacelle according to claim 1 is provided.

[0009] In accordance with this aspect, a wind turbine nacelle is provided to which access can
be provided from above the nacelle without the need for a ground mounted crane. A nacelle
mounted crane may be erected or unfolded thanks to space created by removing the roof
panel.

[0010] In a further aspect, a method for providing access to an inside of a wind turbine nacelle
according to claim 9 is provided. The method comprises detaching a displaceable roof panel
from other portions of a roof of the nacelle and lifting the displaceable roof panel from an inside
of the nacelle. The method further comprises displacing the displaceable roof panel towards a
front or a rear of the nacelle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Non-limiting examples of the present disclosure will be described in the following, with
reference to the appended drawings, in which:

Figure 1 illustrates a perspective view of a wind turbine according to one example;

Figure 2 illustrates a detailed, internal view of a nacelle of a wind turbine according to one
example;

Figure 3 schematically illustrates an example of a top part of a wind turbine nacelle;

Figures 4A and 4B schematically illustrate an example of a wind turbine nacelle with
displaceable roof panels and components thereof;

Figures 5A - 5C schematically illustrate a further example of a wind turbine nacelle with
displaceable roof panels;

Figure 6 schematically illustrates an alternative example of a mechanism for displacing roof
panels; and

Figures 7-10 schematically illustrates further examples of wind turbine nacelles.
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DETAILED DESCRIPTION OF EXAMPLES

[0012] Reference now will be made in detail to embodiments of the disclosure, one or more
examples of which are illustrated in the drawings. Each example is provided by way of
explanation only, not as a limitation. In fact, it will be apparent to those skilled in the art that
various modifications and variations can be made in the present disclosure without departing
from the scope of the appended claims. For instance, features illustrated or described as part
of one embodiment can be used with another embodiment to yield a still further embodiment.
Thus, it is intended that the present disclosure covers such modifications and variations as
come within the scope of the appended claims.

[0013] FIG. 1 is a perspective view of an example of a wind turbine 10. In the example, the
wind turbine 10 is a horizontal-axis wind turbine. Alternatively, the wind turbine 10 may be a
vertical-axis wind turbine. In the example, the wind turbine 10 includes a tower 100 that
extends from a support system 14 on a ground 12, a nacelle 16 mounted on tower 100, and a
rotor 18 that is coupled to nacelle 16. The rotor 18 includes a rotatable hub 20 and at least one
rotor blade 22 coupled to and extending outward from the hub 20. In the example, the rotor 18
has three rotor blades 22. In an alternative embodiment, the rotor 18 includes more or less
than three rotor blades 22. The tower 100 may be fabricated from tubular steel to define a
cavity (not shown in Figure 1) between a support system 14 and the nacelle 16. In an
alternative embodiment, the tower 100 is any suitable type of a tower having any suitable
height. According to an alternative, the tower can be a hybrid tower comprising a portion made
of concrete and a tubular steel portion. Also, the tower can be a partial or full lattice tower.

[0014] The rotor blades 22 are spaced about the hub 20 to facilitate rotating the rotor 18 to
enable kinetic energy to be transferred from the wind into usable mechanical energy, and
subsequently, electrical energy. The rotor blades 22 are mated to the hub 20 by coupling a
blade root portion 24 to the hub 20 at a plurality of load transfer regions 26. The load transfer
regions 26 may have a hub load transfer region and a blade load transfer region (both not
shown in Figure 1). Loads induced to the rotor blades 22 are transferred to the hub 20 via the
load transfer regions 26.

[0015] In examples, the rotor blades 22 may have a length ranging from about 15 meters (m)
to about 90 m or more. Rotor blades 22 may have any suitable length that enables the wind
turbine 10 to function as described herein. For example, non-limiting examples of blade
lengths include 20 m or less, 37 m, 48.7 m, 50.2m, 52.2 m or a length that is greater than 91
m. As wind strikes the rotor blades 22 from a wind direction 28, the rotor 18 is rotated about a
rotor axis 30. As the rotor blades 22 are rotated and subjected to centrifugal forces, the rotor
blades 22 are also subjected to various forces and moments. As such, the rotor blades 22 may
deflect and/or rotate from a neutral, or non-deflected, position to a deflected position.
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[0016] Moreover, a pitch angle of the rotor blades 22, i.e., an angle that determines an
orientation of the rotor blades 22 with respect to the wind direction, may be changed by a pitch
system 32 to control the load and power generated by the wind turbine 10 by adjusting an
angular position of at least one rotor blade 22 relative to wind vectors. Pitch axes 34 of rotor
blades 22 are shown. During operation of the wind turbine 10, the pitch system 32 may
particularly change a pitch angle of the rotor blades 22 such that the angle of attack of
(portions of) the rotor blades are reduced, which facilitates reducing a rotational speed and/or
facilitates a stall of the rotor 18.

[0017] In the example, a blade pitch of each rotor blade 22 is controlled individually by a wind
turbine controller 36 or by a pitch control system 80. Alternatively, the blade pitch for all rotor
blades 22 may be controlled simultaneously by said control systems.

[0018] Further, in the example, as the wind direction 28 changes, a yaw direction of the
nacelle 16 may be rotated about a yaw axis 38 to position the rotor blades 22 with respect to
wind direction 28.

[0019] In the example, the wind turbine controller 36 is shown as being centralized within the
nacelle 16, however, the wind turbine controller 36 may be a distributed system throughout the
wind turbine 10, on the support system 14, within a wind farm, and/or at a remote control
center. The wind turbine controller 36 includes a processor 40 configured to perform the
methods and/or steps described herein. Further, many of the other components described
herein include a processor.

[0020] As used herein, the term "processor” is not limited to integrated circuits referred to in
the art as a computer, but broadly refers to a controller, a microcontroller, a microcomputer, a
programmable logic controller (PLC), an application specific, integrated circuit, and other
programmable circuits, and these terms are used interchangeably herein. It should be
understood that a processor and/or a control system can also include memory, input channels,
and/or output channels.

[0021] FIG. 2 is an enlarged sectional view of a portion of the wind turbine 10. In the example,
the wind turbine 10 includes the nacelle 16 and the rotor 18 that is rotatably coupled to the
nacelle 16. More specifically, the hub 20 of the rotor 18 is rotatably coupled to an electric
generator 42 positioned within the nacelle 16 by the main shaft 44, a gearbox 46, a high-speed
shaft 48, and a coupling 50. In the example, the main shaft 44 is disposed at least partially
coaxial to a longitudinal axis (not shown) of the nacelle 16. A rotation of the main shaft 44
drives the gearbox 46 that subsequently drives the high-speed shaft 48 by translating the
relatively slow rotational movement of the rotor 18 and of the main shaft 44 into a relatively fast
rotational movement of the high-speed shaft 48. The latter is connected to the generator 42 for
generating electrical energy with the help of a coupling 50. Furthermore, a transformer 90
and/or suitable electronics, switches, and/or inverters may be arranged in the nacelle 16 in
order to transform electrical energy generated by the generator 42 having a voltage between
400V to 1000 V into electrical energy having medium voltage (10 - 35 KV) or higher voltage,
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e.g. 66kV. Said electrical energy is conducted via power cables 160 from the nacelle 16 into
the tower 100.

[0022] The gearbox 46, generator 42 in transformer 90 may be supported by a main support
structure frame of the nacelle 16, optionally embodied as a main frame 52. The gearbox 46
may include a gearbox housing that is connected to the main frame 52 by one or more torque
arms 103. In the example, the nacelle 16 also includes a main forward support bearing 60 and
a main aft support bearing 62. Furthermore, the generator 42 can be mounted to the main
frame 52 by decoupling support means 54, in particular in order to prevent vibrations of the
generator 42 to be introduced into the main frame 52 and thereby causing a noise emission
source.

[0023] Optionally, the main frame 52 is configured to carry the entire load caused by the
weight of the rotor 18 and components of the nacelle 16 and by the wind and rotational loads,
and furthermore, to introduce these loads into the tower 100 of the wind turbine 10. The rotor
shaft 44, generator 42, gearbox 46, high speed shaft 48, coupling 50, and any associated
fastening, support, and/or securing device including, but not limited to, support 52, and forward
support bearing 60 and aft support bearing 62, are sometimes referred to as a drive train 64.

[0024] The nacelle 16 also may include a yaw drive mechanism 56 that may be used to rotate
the nacelle 16 and thereby also the rotor 18 about the yaw axis 38 to control the perspective of
the rotor blades 22 with respect to the wind direction 28.

[0025] For positioning the nacelle 16 appropriately with respect to the wind direction 28, the
nacelle 16 may also include at least one meteorological measurement system which may
include a wind vane and anemometer. The meteorological measurement system 58 can
provide information to the wind turbine controller 36 that may include wind direction 28 and/or
wind speed. In the example, the pitch system 32 is at least partially arranged as a pitch
assembly 66 in the hub 20. The pitch assembly 66 includes one or more pitch drive systems 68
and at least one sensor 70. Each pitch drive system 68 is coupled to a respective rotor blade
22 (shown in Figure 1) for modulating the pitch angel of a rotor blade 22 along the pitch axis
34. Only one of three pitch drive systems 68 is shown in Figure 2.

[0026] In the example, the pitch assembly 66 includes at least one pitch bearing 72 coupled to
hub 20 and to a respective rotor blade 22 (shown in FIG. 1) for rotating the respective rotor
blade 22 about the pitch axis 34. The pitch drive system 68 includes a pitch drive motor 74, a
pitch drive gearbox 76, and a pitch drive pinion 78. The pitch drive motor 74 is coupled to the
pitch drive gearbox 76 such that the pitch drive motor 74 imparts mechanical force to the pitch
drive gearbox 76. The pitch drive gearbox 76 is coupled to the pitch drive pinion 78 such that
the pitch drive pinion 78 is rotated by the pitch drive gearbox 76. The pitch bearing 72 is
coupled to pitch drive pinion 78 such that the rotation of the pitch drive pinion 78 causes a
rotation of the pitch bearing 72.

[0027] Pitch drive system 68 is coupled to the wind turbine controller 36 for adjusting the pitch
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angle of a rotor blade 22 upon receipt of one or more signals from the wind turbine controller
36. In the example, the pitch drive motor 74 is any suitable motor driven by electrical power
and/or a hydraulic system that enables pitch assembly 66 to function as described herein.
Alternatively, the pitch assembly 66 may include any suitable structure, configuration,
arrangement, and/or components such as, but not limited to, hydraulic cylinders, springs,
and/or servomechanisms. In certain embodiments, the pitch drive motor 74 is driven by energy
extracted from a rotational inertia of hub 20 and/or a stored energy source (not shown) that
supplies energy to components of the wind turbine 10.

[0028] The pitch assembly 66 may also include one or more pitch control systems 80 for
controlling the pitch drive system 68 according to control signals from the wind turbine
controller 36, in case of specific prioritized situations and/or during rotor 18 overspeed. In the
example, the pitch assembly 66 includes at least one pitch control system 80 communicatively
coupled to a respective pitch drive system 68 for controlling pitch drive system 68
independently from the wind turbine controller 36. In the example, the pitch control system 80
is coupled to the pitch drive system 68 and to a sensor 70. During normal operation of the wind
turbine 10, the wind turbine controller 36 may control the pitch drive system 68 to adjust a pitch
angle of rotor blades 22.

[0029] According to an embodiment, a power supply 84, for example comprising a battery,
electric capacitors hence letter or an electrical generator driven by the rotation of the hub 20, is
arranged at or within the hub 20 and is coupled to the sensor 70, the pitch control system 80,
and to the pitch drive system 68 to provide a source of power to these components. In the
example, the power supply 84 provides a continuing source of power to the pitch assembly 66
during operation of the wind turbine 10. In an alternative embodiment, power supply 84
provides power to the pitch assembly 66 only during an electrical power loss event of the wind
turbine 10. The electrical power loss event may include power grid loss or dip, malfunctioning
of an electrical system of the wind turbine 10, and/or failure of the wind turbine controller 36.
During the electrical power loss event, the power supply 84 operates to provide electrical
power to the pitch assembly 66 such that pitch assembly 66 can operate during the electrical
power loss event.

[0030] In the example, the pitch drive system 68, the sensor 70, the pitch control system 80,
cables, and the power supply 84 are each positioned in a cavity 86 defined by an inner surface
88 of hub 20. In an alternative embodiment, said components are positioned with respect to an
outer surface of hub 20 and may be coupled, directly or indirectly, to outer surface.

[0031] Figure 3 schematically illustrates an example of a wind turbine nacelle. In figure 3, only
an upper part of a housing of the nacelle is shown. The housing may be made up of a plurality
of panels, which may be made of e.g. a fibre reinforced composite. Inside the housing, a
(steel) structural frame may be provided. The frame may be attached to the housing such that
the loads on the housing can be transmitted to the frame and to the wind turbine tower.

[0032] In a first aspect of the present disclosure, a wind turbine nacelle 16 is provided. The
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nacelle 16 comprises a housing including a front side 270, and a rear side 250 separated from
the front side along an axial direction x. The housing further comprises a first sidewall 260 and
a second sidewall (not visible in this side view) extending from the front side 270 to the rear
side 250. The housing also comprises a roof. The roof comprises one or more roof panels 210,
220, 230, 240, and at least one of the roof panels 210, 220, 230, 240 is a displaceable roof
panel configured to be displaced along the axial direction x to provide access to the nacelle 16
from above. The displaceable roof panel can be displaced with respect to a part of the nacelle,
i.e. not the whole nacelle roof is displaced.

[0033] The front side 270 may be defined by the position of the wind turbine rotor upstream
from the nacelle. The front side 270 of the nacelle may generally be the upstream side of the
nacelle. The rear side 250 of the nacelle may generally be the downstream side of the nacelle.

[0034] One or more of the roof panels 210, 220, 230, 240 may be displaceable along the x-
direction. The roof panels may have different lengths. In examples, the length of the roof
panels may be between 1 and 3 meters, and more particularly between 1,2 and 2,5 meters. In
this particular example, four roof panels are shown, but it should be clear that in other
examples, a different number of roof panels may be used, specifically between 2 and 8 panels.

[0035] In examples, the displaceable roof panel(s) may be configured to be displaced
rearwards. Generally, there may be more available space at a downstream side of the nacelle,
where the wind turbine rotor is not arranged.

[0036] Figure 4A schematically illustrates an example in which a plurality of roof panels is
displaceable. In the illustrated example, three roof panels 240, 230, 220 may be displaced
rearwardly.

[0037] As will be illustrated in further detail, the first sidewall 260 and the second sidewall
comprise first and second guiding elements 310. And the displaceable roof panels 240, 230,
220 comprise a first and second guided elements (on the first and second sidewall
respectively) configured to be guided by the first and second guiding elements 310
respectively.

[0038] An example of the guided and guiding elements is shown in figure 4B. The first sidewall
260 comprises a first side bracket 300 carrying one of the guiding elements 310, and the
second sidewall comprises a second side bracket carrying another one of the guiding elements
(not shown). The displaceable roof panel 230 comprises a roof bracket 350, wherein the
guided element 360 is arranged at or near a lower end of the roof bracket 350.

[0039] In this example, the first and second guiding elements 310 are rails. And the guided
element may be sliders 360 (visible in figure 5C) configured to be received in the rails. The
sliders 360 may be slid along the rails to displace the roof panel along the axial direction.
Sliders may herein be regarded as components which allow a gliding, or sliding or even rolling
of the roof (bracket) with respect to the sidewall (bracket). The sliders may include wheels,
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pads, friction reducing elements etc. as appropriate.

[0040] As may be seen in figure 4B, the side brackets may be mounted at a top of the side
panel i.e. at a junction between the side panel and roof panel. The side bracket 300 may
comprise a substantially U-shaped flange 305 to receive a top edge 265 of a sidewall. The roof
bracket 350 may comprise a similarly U-shaped flange to receive a lower edge 235 of the roof
panel.

[0041] Further shown in this particular example of figure 4 is a rear bracket 312. The rear
bracket 312 incorporates a part of a guiding element that forms a continuation of the guiding
element of the sidewall brackets, i.e. rail 310.

[0042] The rear bracket 312 in this particular example may be attached to a sidewall of the
housing of the nacelle. The most rearward panel 210 may have been displaced forwards in
order to create space for the mounting of the rear bracket.

[0043] The rear bracket 312 may be attached at an outside of the housing, either on the roof
or on a sidewall of the nacelle housing. In other examples, such a rear bracket 312 may not be
used.

[0044] In a further aspect of the present disclosure, a method for providing access to an inside
of a wind turbine nacelle 16 is provided. The method comprises detaching a displaceable roof
panel from other portions of a roof of the nacelle 16 and lifting the displaceable roof panel from
an inside of the nacelle. The method then further comprises displacing the displaceable roof
panel towards a front 250 or a rear 270 of the nacelle. Particularly, the displaceable roof panel
may be displaced over other portions of the nacelle, e.g. other roof panels.

[0045] At least the panels that are configured to be detached from neighbouring portions of the
nacelle may be removably mounted using e.g. a bolted connection. Lifting the displaceable
roof panel(s) may comprise the use of a hydraulic lifting mechanism such as a hydraulic jack
from an inside of the nacelle.

[0046] The displaceable roof panel may be detached from neighbouring portions of the roof,
but also from neighbouring portions of other parts of the housing such as the sidewalls.

[0047] After lifting the roof panels, a first side bracket 300 is mounted to a first sidewall 260 of
the nacelle, and similarly a second side bracket is mounted to a second sidewall of the nacelle.
The first sidewall and second sidewall may correspond to the two sides (left and right) of the
nacelle. A sidewall may be composed of a single sidewall panel, or of multiple sidewall panels.
The first and second side brackets comprise guiding elements 310 to guide the displaceable
roof panel.

[0048] As illustrated before, the first and second brackets may be mounted to a top 265 of the
first and second sidewalls. Sufficient vertical space may herewith be created to displace a roof
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panel over a neighbouring roof panel which may stay in place.

[0049] The method further comprises mounting a first and a second roof bracket 350 to the
displaceable roof panel 230, the first and second roof brackets 350 comprising a slider 360
configured to be guided by the guiding elements 310 of the first and second side brackets 300.

[0050] In examples, displacing the displaceable roof panel may further comprise manually
pushing the displaceable roof panel. l.e. an operator in the nacelle can simply push the
displace roof panels in the axial direction. In other examples, pushing or pulling mechanism
may be installed in the nacelle to replace or aid the manual pushing by the operator.

[0051] In examples, once one or more roof panels have been displaced, sufficient space may
have been created for maintenance tasks which may involve erecting or unfolding a crane
inside the nacelle. A crane mounted nacelle may be used to lift heavy components inside the
nacelle, like a gearbox, generator or converter.

[0052] Figure 5 schematically illustrates a further example of a nacelle with displaceable roof
panels. According to an aspect of the present disclosure, a nacelle 16 for a wind turbine is
provided, which comprises a housing including a front side, and a rear side separated from the
front side along an axial direction, a roof, a first sidewall, and a second sidewall. The roof
comprises a plurality of roof panels, and wherein one or more of the roof panels are
displaceable roof panels 230, 240 configured to be detached from neighbouring roof panels
and from the first and second sidewalls. The nacelle is further configured to guide the
displaceable roof panels 230, 240 in the axial direction.

[0053] The example of figure 5 generally functions similarly as the example of figure 4.
However, the example of figure 5 is different from the example of figure 4 in that the roof
bracket comprises a hinge allowing tilting of an upper part of the roof bracket with respect to a
lower part of the roof bracket. This is illustrated in more detail in in figure 5B.

[0054] The displaceable roof panels may comprise a first and second slider 360 as before, and
the sliders may be arranged at or near a bottom of the roof brackets to mate with a guide or
rails 310 of the side brackets.

[0055] The roof bracket 350 comprises an upper part 352 which comprises a U-shaped flange
358 to receive a bottom edge of a roof panel. The roof bracket 350 of this example further
comprises a lower part 354. The upper part 358 is hingedly connected to the lower part 354
such that the upper part 358 can tilt with respect to the lower part.

[0056] In examples, the displaceable roof panels do not follow a linear (horizontal) path
completely supported by rails. Rather, due to the shape of the nacelle, the path of the

displaceable roof panels may have portions that are at an angle with neighbouring portions.

[0057] In examples, one of the displaceable roof panels comprises a first and second slider
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360, and wherein the first sidewall comprise a first rail 310 to guide the first slider 360, and the
second sidewall comprises a second rail to guide the second slider. The slider 360 may be
configured to rotate with respect to the displaceable roof panel.

[0058] A hinge 370 between the upper and lower parts 358, 354 of the roof bracket allows the
slider 360 to tilt or rotate with respect to the roof panel and adjust for differing inclinations along
its path.

[0059] In examples, a limited amount of rotation of e.g. less than 25° in either direction is
allowed, and specifically less than 20° Stoppers may be provided to limit the amount of
rotation in either direction.

[0060] The roof bracket 350 may further comprise mounting holes 353 for removably mounting
slider 360. If the slider 360 needs to be replaced or repaired, it may easily be removed.
Furthermore, in this example, roof bracket 350 comprises a possibility to adjust a preload on
the sliders or e.g. the wheels of the sliders. Holes 359 provided in this example in the lower
part 354 of roof bracket 350 at a height at which the slider 360 may be mounted. In the shown
examples, bolts extending through holes 359 may be used to adjust a preload. Adjusting a
preloading may be useful e.g. when a rail 310 or raceway is substituted or changed for
another.

[0061] Figure 5C further illustrates the attachment of side bracket 300 with rail 310 and a how
a U-shaped flange 305 may receive a top edge 265 of a sidewall of the housing of the nacelle.
Figure 5C further illustrates the mounting of the roof bracket and the hinge 370 allowing tilting
of the upper part 358 of the roof bracket with respect to a lower part 354 of the roof bracket.

[0062] A further difference between the example of figure 5 and the example of figure 4 is that
a displaceable roof panel in the example of figure 5 may comprise an additional support at or
near an end of the roof panel. In the example illustrated in figure 5A, the additional support
may include one or more wheels which allow the displaceable roof panel to roll over
neighbouring roof panels. l.e. the weight of the roof panel is supported in the rails and side
brackets, but also by the additional support.

[0063] Figure 6 schematically illustrates an alternative example of a mechanism for displacing
roof panels. Figure 6 shows an alternative example of a roof bracket 350 which may be
attached to a displaceable roof panel. The bottom part 354 of the roof bracket 350 may
incorporate a guided element such as a slider. The upper part 352 of the roof bracket 350 may
again be configured to be attached to the displaceable roof panel and to support the roof
panel.

[0064] As in the example of figure 5, the upper part 352 of the roof bracket allows tilting with
respect to the lower part 354 of the roof bracket 350 or vice versa. An alternative hinge 372 is
herein provided comprising a scissor like structure including legs that are connected at a
central point. Each of the legs comprises a slot like structure along which the central
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connection point may be displaced to allow for tilting.

[0065] Figure 7 schematically illustrates a further example of a nacelle. In figures 4 and 5,
examples have been shown in which multiple displaceable roof panels are displaced along the
same axial direction. In examples, such as the ones illustrated in figures 4 and 5, first and
second displaceable roof panels may be displaced as a unit. l.e. between them they remain
attached.

[0066] In the example of figure 7, a first displaceable roof panel 230 is configured to be
displaced forwards, and the second displaceable roof panel 220 is configured to be displaced
rearwards. In the illustrated example, roof panel 230 rests over a neighbouring front roof panel
240 in its most forward position, and roof panel 220 rests over a neighbouring rear roof panel
210 in its most rearward position.

[0067] In non-illustrated examples, first and second displaceable roof panels may be displaced
in the same axial direction (particularly rearwards) but move independently from one another.
The first displaceable roof panel may be placed over the second displaceable roof panel when
both roof panels have been displaced to their rest positions e.g. their most rearward positions.

[0068] Figure 8 schematically illustrates a further example of a wind turbine nacelle. The
nacelle 16 once again includes sidewalls, of which a first sidewall 260 is visible this side view, a
front or upstream side 270 and a rear or downstream side 250. The housing of the nacelle 16
further comprises a plurality of roof panels, 210, 220, 230 and 240. In this example, roof
panels 220, 230, 240 are displaceable roof panels and they may be displaced along an axial
direction, and more particularly they may be displaced rearwards.

[0069] In this example, displaceable roof panels 220, 230, 240 may be displaced as a unit, i.e.
they remain attached to each other at all times. In order to displace them, the roof panels
220,230, 240 may be detached from neighbouring portions of the nacelle and lifted. A rail may
be attached to the nacelle, and particularly to the sidewalls of the nacelle housing. Roof
brackets may be attached as herein before illustrated and these roof brackets may include
sliders or alternatively rolling elements configured to be received in the rail.

[0070] The rail 310 in this example may be substantially completely linear and horizontal. The
rail 310 may be supported through a plurality of side brackets attached to the sidewalls of the
housing, particularly along portions of the sidewall where the roof panels have been lifted.

[0071] The rail may further be supported at supports 402, 404 on a rear portion of the nacelle.
These supports may be attached at an outside of the nacelle, contrary to the side brackets
arranged along the more forward parts of the nacelle.

[0072] In the illustrated example, as may be seen in the figure, the rail 310 extends beyond the
rear end of the nacelle in a manner such that the roof panels 220, 230, 240 may be moved in a
rearwards direction such that at least roof panel 220 reaches beyond a rear end of the nacelle.
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In the illustrated example, the roof panels 240, 230, 220 may be displaced rearwardly to an
extent that the roof of the nacelle is open along the entire length of the panels 220, 230, 240.

[0073] Although in this particular example, a rail was mentioned as a guiding element, it should
be clear that in other examples, other guiding elements might be used including e.g. bearings,
raceways, bushings or other.

[0074] Figure 9 schematically illustrates a wind turbine nacelle according to a further example.
The nacelle 16 includes a telescopic mechanism. The telescopic mechanism may comprise a
guiding element (e.g. a base rail 802) and a guided element, e.g. further rail portions 804, 806.
One of the further rail portions 806 may be attached to a displaceable roof panel.

[0075] In normal operation, the telescopic mechanism may be partially of fully extended in a
first direction (e.g. towards a front of the nacelle), and a base of the telescopic mechanism may
be attached to a sidewall 260 of the housing of the nacelle. To provide access from above, the
displaceable roof panel(s) 210 may be separated from other portions of the housing and the
telescopic mechanism may be extended in an opposite direction (e.g. in a rearwards direction
of the nacelle) to displace the displaceable roof panel along the axial direction.

[0076] Figure 10 illustrates yet a further example of a nacelle 16. The nacelle 16 in this
example comprises roof panels 210, 220, 230, 240. The displaceable roof panel 220 can be
lifted and displaced in an axial direction x. In this particular example, the displaceable roof
panel 220 may be displaced in a forward direction.

[0077] The roof panel 230 which is neighbouring to displaceable roof panel 220 may comprise
a plurality of rollers 410. The roof panel 230 may be lifted from an inside of the nacelle. A
hydraulic jack like a hydraulic scissor jack 250 may be used. In examples, the hydraulic jack
may include a roller or wheel. After lifting the displaceable roof panel 220, the roof panel may
be pushed in the axial direction and further slide over rollers 420 incorporated in a
neighbouring panel.

[0078] This written description uses examples to disclose the present teaching, including the
preferred embodiments, and also to enable any person skilled in the art to practice the
invention, including making and using any devices or systems and performing any incorporated
methods. The patentable scope is defined by the claims, and may include other examples that
occur to those skilled in the art. Such other examples are intended to be within the scope of the
claims if they have structural elements that do not differ from the literal language of the claims.
Aspects from the various embodiments described, as well as other known equivalents for each
such aspects, can be mixed and matched by one of ordinary skill in the art to construct
additional embodiments and techniques in accordance with principles of this application. If
reference signs related to drawings are placed in parentheses in a claim, they are solely for
attempting to increase the intelligibility of the claim, and shall not be construed as limiting the
scope of the claim.
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KRAV

1. Vindmgllenacelle (16), der omfatter:

et hus, som omfatter en forside (270) og en bagside (250), der er adskilt fra forsiden langs
med en aksial retning (x), forste og anden sidevaeg (260), der udstraekker sig fra forsiden
til bagsiden, og et tag, hvor

taget omfatter ét eller flere tagpaneler (210, 220, 230, 240), og hvor

mindst ét af tagpanelerne er et forskydeligt tagpanel, som er indrettet til at blive forskudt
langs med den aksiale retning (x) i forhold til en anden del af taget for at give adgang til
nacellen (16) ovenfra, hvor

den forste og anden sidevaeg (260) omfatter et fgrste og andet styreelement (310), og hvor
det forskydelige tagpanel omfatter et forste og andet styret element (360), der er indrettet
til at blive styret af henholdsvis det farste og andet styreelement (310), hvor

den forste sideveeg (260) omfatter et forste sidebeslag (300), der beerer ét af
styreelementerne (310), og den anden sideveeg omfatter et andet sidebeslag, der beaerer ét
andet af styreelementerne, og hvor det forskydelige tagpanel omfatter et tagbeslag (350),
hvor det styrede element er anbragt ved eller naer en nedre ende af tagbeslaget, og hvor
tagbeslaget (350) omfatter et haengsel (370), der tillader vipning af en gvre del (352) af
tagbeslaget i forhold til en nedre del (354) af tagbeslaget.

2. Vindmgllenacelle ifglge krav 1, hvor det forskydelige tagpanel er indrettet til at blive forskudt
bagud.

3. Vindmgllenacelle ifglge krav 1 eller 2, hvor det fagrste og det andet styreelement er skinner (310),
og hvor de styrede elementer er glidere (360), der er indrettet til at blive modtaget i skinnerne.

4. Vindmgllenacelle ifglge et hvilket som helst af kravene 1-3, omfattende et farste (230) og et andet
(220) forskydeligt tagpanel, der er indrettet til at blive forskudt langs med den aksiale retning.

5. Vindmgllenacelle ifalge krav 4, hvor det farste og det andet forskydelige tagpanel (230, 220) er
indrettet til at blive forskudt bagud.

6. Vindmgllenacelle ifglge krav 5, hvor det fgrste forskydelige tagpanel (230) er indrettet til at blive
forskudt fremad, og det andet forskydelige tagpanel (220) er indrettet til at blive forskudt bagud.
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7. Vindmgllenacelle ifglge krav 6, hvor det farste forskydelige tagpanel er anbragt over det andet
forskydelige tagpanel, ndr begge tagpaneler er blevet forskudt til deres bagerste positioner.

8. Vindmglle (10) omfattende vindmgllenacellen (16) ifalge et hvilket som helst af kravene 1-7.

9. Fremgangsmdde til at give adgang til indersiden af en vindmgllenacelle (16), hvor
fremgangsmdden omfatter at:

adskille et forskydeligt tagpanel (220, 230) fra andre dele af et tag pa nacellen (16);

Igfte det forskydelige tagpanel (220, 230) fra indersiden af nacellen;

efter lgftning af det forskydelige tagpanel (220, 320), montere et forste sidebeslag (300) til
en fgrste sidevaeg (260) af nacellen (16), og montere et andet sidebeslag til en anden
sidevaeg af nacellen, hvor fgrste og andet sidebeslag (300) omfatter styreelementer (310)
til at styre det forskydelige tagpanel; og at

forskyde det forskydelige tagpanel mod en front (270) eller en bagside (250) af nacellen
(16).

10. Fremgangsmade ifglge krav 9, hvor det fagrste og det andet beslag er monteret pd en top (265)
af den fgrste og anden sidevaeg (260).

11. Fremgangsmdde ifelge krav 9 eller 10, som vyderligere omfatter at:
montere et forste og et andet tagbeslag (350) til det forskydelige tagpanel, hvor det farste og andet
tagbeslag omfatter en glider (360), der er indrettet til at blive styret af styreelementerne (310) af
det farste og andet sidebeslag.
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Fig. 3

Fig. 4A
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