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(57) Abrégée/Abstract:

The invention relates to a wind power plant (100) comprising a tower (10). The aim of the invention Is to design a wind power plant
(100) that Is less expensive to produce while maintaining a high degree of efficiency for utilizing wind power, the tower (10) being
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(57) Abrege(suite)/Abstract(continued):
built using simple structural measures. Said aim Is achieved by designing the tower (10) as a wooden hollow body, making the

tower (10) from modules In the form of segments (16) that are placed on top of each other, and assembling the segments (16)
from wood panels (17, 18, 19, 20).
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Abstract

. The invention relates to a wind turbine (100) With atOWer (10). The present invention
IS based on. the task of advancing a wind tulrbine (100) In such a way that high
degrees of eﬁiciéncy in the use of input wind energy are maintained along with
reduced production costs for wind turbines (100) and simple design features in the
construction of the tower (1-0). The task is solved by saidtoWer (10) being a timber-
made hollow body; that said tower (10) consists of rhodules in the form of segments

- (16), which are arranged on top of each other, and that said segments (16) consist of

timber panels (17, 18, 19, 20).

(Fig. 2)
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Wind turbine

‘Technical Field

The 'inventio'n relates to a wind turbine with a tower.

Prior Art
Wind turbines of the Kind mentioned herein above are known and familiar to those

skilled in the art.

Atop the wind turbine tower, the machine nacelle is arranged. At the end of the
nacelle, a rotor with a horizontally 'extending pivotal axis is arranged and connected
to a generator. It is cammon practise to use three blade r.otors, as they guaranteefor
a relatively consistent.run. Wind turbines of this kind are highly advanced in terms_ of'
t-heir effiCiency' in utilizing input wind energy. Nonetheless, existingwind turbines
show significant e‘conomicdisadvantages. For example, the heavy weight of the rotor
and its distance from the tower center which Carries the pivot-mounted nacelle results
IN considerable torque at the tower top. This'. ‘Ieadsto' increased load on the tower
along with a consequential increase in construction and manufacturing costs,

resulting in high material costs for the tower.

The most common design for wind turbines is based on steel tubing constructions, '
- whereupon the tower load is transferred via a tube or 3 steel skeleton framing (grid

tower) into the ground. In technical terms, such steel tubes are referred to as shell or

membrane, and the
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- skeleton framing as linear member. This technical terminology Is based on static

considerations.

“Wind turbine towers vary in height. In general, it may be stated that the energy yield
‘correlates with the height of the wind turbine tower, resulting in heights well ,abeve
100 m. Eventually, it can be noticed that not least there is an economic correlation
between the construction costs and the yield on energy production, whereby,
according to experience, construction costs WiII' rise te dis'proportionately hig‘h levels
with increased height of the wind turbine. There have been approaches to construct
timber skeleton framings (grid towers) on the grounds that timber is available In
sufficient quantities and at reasonable costs. Nonetheless, there are no timber grid
towers existing for wind turbines, in as much as the attempt to construct timber
skeleton framings for wind turbines uncovered two grave problems. The first one is
that the geometry of the tower is predetermined Ig ohe aspect; The dimension of the
rotor and th'e physical proximity of the moving rot.or blade Is Iimiting'the possible

- dimension of the tower at the virtual contact point

At this point, the tower construction requires smaller distances between the trusses
of the skeleton framing, Whereby the diameter that can be chosen for the toWer IS
limited. In expert terminology, this problem is also being referred to as tip/tower or
open air problem. The morhentum of the load is transferred by large aXiaI fdrces. Iﬁn
terms of dimensioning, this results in very large and unwieldy and rod eross' section

radiuses, which are practically not manageable.
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Moreover, the skeleton tower of a wind turbine consists of several hundred rods with
two to three junctures each. Each of these junctures must be constructed In a way
that it can absorbthe working load, oﬁering sustainable resistance to the weather
conditions at the same time. State of the art technologies allow the production of
such junotures; Yetthese fasteners are custom-made and require sumptuous
prod'uction prooesses, 'whereas rod connection elements are considered In the first

Instance.

A significant problem- in the construction of timber wind turbine towers is certainly
posed by the restricted choices in planning regardingthe available geometric options
in the rotor area. The external diameter of the tower cannot be easlly enlarged.
I\/Ioreover, as mentioned above the total diameter of the tower depends on the rotor
specifications. Given that considerable loads result from the Weight of the said rotor,

the working loads cannotbe easily absorbed by the components of the grid tower.

Desorigtionof the invention

Based on the disadvantages detailed herein above, 'and In consideration of the
“current state of the art in the area of wind turbines of the kind first above indicated,
the present invention is based on the task of advancing a wind turbine of the kind first

above indicated in such a way that high degrees of efficiency in the
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use of input wind energy are maintained alongwith'reduced production costs for wind

turbines and simple design features for tower construction.

~ This task is solved by a wind turbine with the characteristics indicated in claim 1.
Advantageous designs and further embodiment of the present intervention are

characterized In the subcilaims.
According to the invention, the wind turbine tower is a timber-made hollow body.

The advantages of the invention are relative to the construction. The components
allow for easy on-site mOunting. For example, the components can consist of glued
timber panels. The 'easy on-site mounting of the components, as compared to state
of the art constructions, results in logistical advantages. Timbef Co_mponents can
generally be produced near the wind turbine Iocatbn. Moreover, the c'ompOnents are
handy, .whereby 'complicated heavy goods transport become avoidable. (It is
comm'on to produce and transport state of the art wind turbine tOwers segmeht-wise.

The segments are huge and require heavy means of transportation).

Another advantage lies in the closed construction of the timber towers. In comparison
to shoring constructions, the closed construction of the timber towers protects the

necessary fasteners. Insofar,
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the wind turbine according to the invention will be less exposed to weather

conditions.

In addition, timber has a number of,advantages over concrete and steel. Concrete
and steel are expensive and scarce resources which are only available on the
condition of high COZ2 emissions. Further, the world market has seen steel prices
- soaring in the recent past. On the other hand, timber is readily available and

~ oomparably easily processed. The oreation of value is not bound to a ce‘rtain Iocation _
but can be performed by local companies. For state of the art steel towers, however,
“manufacturing requires highest quality welding which oen be performed only by

specialist firms.

To respOnd to static requirements, one advantageous embodiment of the invention
includes a tower diameter that expands as it approaches the ground. The segments
can be cone--shaped, that is, that the diameter of the towers inclines with increasing
proximity to the ground. The cone-shaped segments can be of'20 to 30 m length and
be equipped with beads on both endsto allow for immmediate on-site mounting.' The
Increasing diameter towards the ground produces more reeilient towers. The cone

shape reduces material input.

Preferably, the segments of the tower have polygon-shaped diameters. In partioular,
the polygons can be quadrilateral or pentagonal. The segments can 'b'e' constructed

with -assembled and glued timber panels.
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Other connection types to interconnect the timber panels are also conceivable. '

One practicable variant of the invention provides for glued modules and/or Segments.
Gluing‘is a cost-effective ahd simple cdhneotion type for.timb‘e'r parts. Bolting of the
modules and/or segments is also conceivable. An altémative way of connecting the
segments are beads on both ends that allow for Qn-site mounting at the wind turbine

location.

‘A different option for co.nnecting segments and/or modules is the connection through
plane timber panels whi_ch are arranged ih'between the modules and/or segments,

whereas the modules and/or segme.nts can be glued to said, panels.

The tower can featqre differeht'types of timber. Selec}tion' criteria cah be hardness
and weight of fhe timbers. Light timber types are spruce, fir, maplé, birch, alder, pine,
~linden tree, walnut, or cherry tree, whereby the 'singl.e segments may consist of
different types of timber. The same applies to the timber panels for the production of

the segments If derived timber' products are used.

Another advantageous design of the invention provides for the tower being
constructed in Iightweight mode of construction. The tower is still considered to be

the “heaviest part of a wind turbine”, which has an impact on transport costs.
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Preferably, the tower is closed at the top and/or the bottom. This may, for example,
be achieved by arranging timber panels onto the topmost segment and/or under the

lowermost segment of the tower structure and connecting them to these.

Eventually, the invention provides for the application of a tower according to claims 1

to 16 1In .conneCtion with a wind turbine.

Exemplary designs of the invention are illustrated in the foIIoWing figures.

Short description of the figures

Showing in a schematic way:

Fig. 1aand 1b a wind turbine according to the invention in front view and side
view:

_Fig; 2 - atower of said wind turbine according to the invention;

Fig. 3a ségments of said tower, which are arranged on top of each other
and

Fig. 3b B ~ in exploded view: the construction of one of the said segments of

said timber tower according to the invention.

Detailed embodiment of the invention
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In Figures 1a and b, a wind turbine according to the invention in front view and side

~view is illustrated and provided with the reference numeral 100. |

The wind turbine 100 consists of a towet 10. with a machine nacelle 13 which is
pivotable around a vertical shaft arranged at the free end of the tower, a rotor shaft

12 and a rotor 11 consisting of more than one rotor blades and connected to the rotor

- shaft 12

~ The height of the tower 10 results from the intended hub height of the rotor 11, which
again results from the intended diameter of the rotor 11 depending on the designated

wind turbine performance. Accordingly, the tOwer 10 can be of up' to 100 'm height.
The tower 10 is a ti'mber--mad.e hollow body that is formed tapering with increasing

height from the base 15 upwards. As can be obtained form figure 1b,. the rotor hub Is
arranged in such a distance from the tower top 14 that a space betweén rotor blades
11 and the exterior of the tdwer 10 remains, so that any contact between the -rotating

rotor blades 11 and tower 10 is impossible.

The embodiment of thé tower 10 as illustrated In Fig.' 2 consists of a total of '8
segments 16 arranged on top ‘of each other that can, for example, be glued to each
othér. The segments 16 arranged on top of each other can be of the same length or
have differing dimensions as illustrated in the presented embodiment. The presented
embodiment shows segments 16 with Increasing 'Iength towards the top. It is

conceivable, however, that the segments 16 are of equal length.
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Thegeometry o'f the external periphery of the segments 16 ban vary. It is conceivable
thatthe external perinhery of the segments: 16 is designed in circular shape. The
presented embodiment includes 'segments of a pref,e.rablyquadrilatéral polygon
diameter. In addition, it can be obtained from figure 2 that the single segments 16 are "
arranged with thelr tespectively _Iarger diameter underside the subjacent segment 16,

e. g. onto the respectively smaller diameter of the respective segment 16 thereunde_r;

- The tower 10 tapers off in a segment 16 which is referred to as tower he.aﬁd in the
terminology used herein. Atthe tower head, the nacelle 13, which isnot part of the
illustration herein, is situated and can be of Iateral and iongitudinal dimensions of 5 m
X3 mor of 6 m x 4 m. The timber construction of the towerallovi/s for several tons of
total weight of' the nacelle 13, the included generator and gearbox and the rotor 11.
Dimensions and wéights differ for different embodiments. Insofar the indications
herein only serve as an example and it is understood that the invehtidn IS not limited
by them. The tower 10 can be cloéed by means of timber panels at the top and the

bottom.

“As can be obtained from figure 3 a, the modules are arranged in the shape of
segments 16 on top of each other. The single segments 16 consist of timber panels'
17. 18, 19 20, which are connected to each other. The connection type can be glue.

The cross sections of the segments 16
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i,ncrease tewards the bottom of the tower, whereby the segments 16 can have
different shapes. The embodiment presented herein provides for segments 16 in a
polygon shape, whereby the timber panels 17, 1'8, .19, 20 are of trapezoidal shape.
AII timber panels 17, 18, 19, 20 of a segment 16 feature identical dimensions,
“whereby the trapezoidal planes shrink towards the tower .top within a segment 16.
Thus it is ensured that .the tower tapers towards. the top, whereby the single . |
segments 16 are directly arranged on top of each other, that is, without an additional
~ part interposed. It is nevertheless conceivable that timber panels are interposed and
' glued In betWeen the segmenfs 16 to interconnect the segments 16. The segments
16 are arranged preciselyfi’rtinQOn top of: eaCh other, that is, that the smallest
dimension of one segment 16_is congruent with the largest dimension of the following

segment 16.

Figure 3b demonstrates the easy mounting of_ a segment 16 from timber panels 17,
18, 19, 20. The timber panels 17 18, 19, 20 can be produced in a previous process
drrectly at a wind turblne location. By glumg the smgle trmber panels 17, 18, 19, 20,

“which are of trapezoidal shape in the presented embodiment, one segment 16 of the

timber tower is created.
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- Reference list:
100 ‘ . ~ Wind turbine
0 Tower
11 - Rotor
12 | Rotor shaft ‘
13 Nacelle -
. 14 . | Tower top
15 o - Base area
16 ‘ ' Segments
17 Timber panel
18 , l . ’ Timber panel
19 R ' Timbe'r panel

20 - Timber panel
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Patent claims

1. '.Wind turbine (100) with a tower (10), characterized in that said tower (10) is
a timber-made hollow'body, that said tower (10) is composed of modules in
 the form of segments (16), which are arranged on top of each other, and that

- said segments (16) are composed of timber panels (17, 18, 19, 20).

2. A wind turbine according to claim 1, characterized in that the cross section of

said tower ascents towards the bottom.

3. A wind turbine according to claim 1 or 2, characterized in that said segments

“are cone-shaped.

4. A wind turbine according to one of the claims 1' to 3,' characterized in that
said segments (16) provide a polygon cross section, preferably a quadrilateral

or pentagonal cross section.

5. A wind turbine according to one of the claims 1 to 4, characterized in that
said modules or said segments (16) are glued to each ‘ot.her and/or said

, modules or said segments (16) are interconnected by means of bolts.

6. A wind turbine accordin_g to one of the claims 1 to 5, characterized in that'

“said timber panels are connected to each other by means of a connection

“type.
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7. A wind turbine according to claim 6, characterized in that the connection type' '

‘Is an adhesive.

8. A wind turbine according to one of the claims 1 to 7,'characterizedin. that
timber panels are arranged in between said modules and/or said segments
(16), which provide the connection between said modules and/or said

' segments (16).

- 9. A wind turbine according to one of the claims 1 to 8, characterized in that

said tower (10) consists of di_fférent types of timber.

10. A wind turbine according to one of the claims 1 to 9, characterized in that

said tower (10) is constructed in lightweight mode of construction.

11.A wind turbine according to one of the claims 1 to 10, characterized in that

said timber panels (17, 18, 19, 20) are of trapezoiaal shape.

12.A wind tu_rbine'according to one of the claims 1 to 11, characterized in that

said tower is closed at its tdp and/or bottom.

13.A wind turbine according to one of theclaims 1 1o 12, characterized in that

said timber panels (17, 18, 19, 20) are made of a derived timber produCt.
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14. A wind turbine according to one of the claims 1 to 13, characterized in that

~ the timber panels (17, 18, 19, 20) are made of different types of timber.
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