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The present invention relates to a tower section for a wind turbine, see for example 

EP 2 006 471 A1, having a longitudinal central axis extending along the longitudinal 

direction, the tower section comprising at least two tubular tower elements stacked along 

the longitudinal direction and arranged edge-to-edge on a joining plane, each tower element 

comprising at least two wall segments, connected to one another by first connectors 

extending along longitudinal edges of the wall segments, the tower section further 

comprising second connectors each extending astride the two adjacent tower elements 

along the longitudinal direction.

Efforts to improve the energy efficiency of wind turbines have led, over time, to an 

increased size of the turbines, requiring towers with an increased height and diameter to 

support them. Due to their large dimensions, such towers cannot be transported assembled. 

Consequently, the towers are generally translated in portions to their installation site, before 

being assembled in situ.
More particularly, methods exist for assembling wind turbine towers, according to 

which wall segments of the wind turbine are transported to the installation site of the wind 

turbine, then these wall segments are assembled using first connectors to form substantially 

tubular tower elements, generally cylindrical or frustoconical, which are next successively 

assembled to one another using second connectors to form the wind turbine tower.

In light of the increasingly large dimensions of wind turbines, it is necessary to 

improve the mechanical strength of these towers so as to minimize the risk of failure during 

use, in particular by buckling, while limiting the production costs and the assembly time as 

much as possible.

One aim of the invention is to provide a wind turbine tower, optionally tall, having an 

increased lifetime and able to be transported easily and quickly and assembled at a lower 

cost.

To that end, the invention relates to a wind turbine tower section in which each 

second connector extends in the longitudinal extension of a first connector, the second 

connector having a width increasing, from said first connector, from a first width substantially 

equal to the width of the first connector to a second width strictly larger than the first width, 

the second width being reached before the joining plane starting from the first connector.

According to specific embodiments, the tower section includes one or more of the 

following features, considered alone or according to any technically possible 

combination(s):

- the tower section has a tubular shape with a polygonal cross-section, each side of 

this polygon defining a facet of the tower section;
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- each second connector extends over a facet of the tower section and the second 

width is greater than or equal to 50% of the width of the facet on which the second connector 

in question extends, taken at the joining plane between the adjacent tower elements;

- each wall segment comprises a central face and two side faces forming an angle 

with the central face;

- the second connectors are symmetrical relative to the longitudinal axis of the first 

connector that they extend;

- the width of the second connector increases linearly from the first width to the 

second width;

- each second connector comprises a substantially rectangular central portion 

extending astride the two adjacent wall elements and at least one trapezoidal joining 

portion, extending from a first respective connector to the central portion, the width of the 

joining portion varying, from the first connector, from the first width to the second width;

- the edges of the trapezoid of the or each trapezoidal joining portion form an angle 

comprised between 30 and 55° with the base of the trapezoid;

- the second connector comprises two joining portions framing the central portion 

along the longitudinal direction;

- each second connector is symmetrical relative to the joining plane;

- the longitudinal edges of a wall segment of the upper tower element are situated 

in the extension of the longitudinal edges of the adjacent wall segment of the lower tower 

element;

- the adjacent tower elements are regularly offset from one another, and each 

second connector extends on the one hand astride two circumferentially adjacent side faces 

of one of the tower elements and on the other hand on the central face of the other tower 

element;

- the tower section further comprises intermediate connectors arranged astride two 

adjacent tower elements, between two circumferentially adjacent second connectors;

- each intermediate connector extends astride two longitudinally adjacent central 

faces of the two tower elements and each second connector extends astride two 

circumferentially adjacent side faces of each of the adjacent tower elements.

The invention also relates to a wind turbine tower comprising a tower section as 

previously described.

The invention also describes a method for assembling a tower section as previously 

described, comprising:

- providing wall segments and assembling these wall segments to one another via 

first connectors so as to form tower elements;
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- stacking, along the longitudinal direction, two tower elements and connecting these 

two tower elements to one another using second connectors.

The invention will be better understood upon reading the following description, 

provided solely as an example and done in reference to the appended drawings, in which:

- figure 1 is a schematic view of a wind turbine;

- figure 2 is a schematic perspective view of part of a wind turbine tower section;

- figure 3 is an exploded schematic perspective view of part of the wind turbine tower 

section of figure 2;

- figure 4 is an enlarged schematic view of a joining area between two tower 

elements of a tower section according to the invention, from the inside of the tower, 

illustrating an example second connector;

- figure 5 is a view similar to figure 4, illustrating another example second connector;

- figure 6 is an exploded schematic perspective view of part of a tower section;

- figure 7 is a schematic perspective view of part of a wind turbine tower section 

according to a first embodiment;

- figure 8 is a schematic top view of the wind turbine tower section of figure 7;

- figure 9 is an exploded schematic perspective view of part of the wind turbine tower 

section of figure 7, only some connecting members being shown;

- figure 10 is a schematic perspective view of part of a wind turbine tower section 

according to a second embodiment; and

- figure 11 is a top view of the wind turbine tower section of figure 10.

Throughout the description, "connection" refers to mechanical fastening by a 

connecting member, and in particular fastening by bolting or screwing. This term in 

particular therefore does not, however, cover fastening by welding or soldering.

The use of bolts or screws to produce the connections allows optimal management 

of the fatigue behavior of the tower section by choosing the locations and density of the 

bolts or screws based on strength and fatigue endurance imperatives. Furthermore, the 

absence of welds within the tower section and the wind turbine tower makes it possible to 

avoid the presence of thermally affected areas, which guarantees homogeneity of the 

performance of the steels and eliminates the weak spots created by these thermally affected 

areas.

"Height" refers to the dimension of an element along the longitudinal direction, and 

“width" refers to the dimension of this element perpendicular to the longitudinal direction.

Throughout the description, "longitudinal edges" of an element refer to the edges of 

this element extending along the longitudinal direction. "Transfers edges" refer to the edges 

of this element extending perpendicular to the longitudinal direction.
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The terms "top" and "bottom", "below" and "above", and "lower" and "upper" are 

used relative to the normal orientation of the wind turbine tower 2 on its installation site.

Throughout the description, "angular offset" refers to the rotation of a component 

element of the tower along the central longitudinal axis L compared to an adjacent element.

Throughout the description, the component elements of the tower, the tower section 

and the tower elements are preferably made from metal, in particular steel, and more 

particularly steel coils or plates.

The tower section 1 for a wind turbine according to the invention is intended to form 

part of a tower 2 of a wind turbine 3.

Traditionally, and as illustrated in figure 1, the wind turbine 3 comprises, at its upper 

end, and nacelle 5 and a rotor 7 mounted on the nacelle 5. The nacelle 5, mounted at the 

upper end of the tower 2, houses mechanical, electrical and electronic components for the 

operation of the wind turbine 3. The rotor 7 comprises a plurality of blades 9 intended to be 

rotated around an axis of the rotor 5 by the energy of the wind. At its lower end, the wind 

turbine tower 2 is intended to be anchored in the ground 10 of the installation site, by any 

means known by those skilled in the art, in particular by suitable foundations 11.

The tower section 1 according to the invention has a tubular shape with a central 

longitudinal axis L extending along a longitudinal direction. When the tower section 1 is 

installed on its installation site, the longitudinal direction extends along the vertical of the 

installation site.

In the examples illustrated in the figures, the tower section 1 has a frustoconical 

shape, becoming narrower toward the top of the tower 2.

“Cone" refers to any adjusted surface defined by a generatrix passing through an 

apex and a variable point describing a guide curve.

As an example, the tower section 1 has an outer diameter of about 7 to 11 meters, 

and for example equal to 9 meters, at its lower end, and about 2 to 4 meters, and for 

example about 4 meters, at its upper end. These diameters may, however, be adapted 

based on strength imperatives, the connection to the nacelle or connected to the installation 

site.

The tower section 1 preferably has a polygonal cross-section. Each side of this 

polygon defines a facet of the wall of the tower section 1.

A polygonal frustoconical shape has the advantage of best approaching the 

frustoconical shape with a circular base, which is the shape with the best wind resistance 

irrespective of the orientation thereof and the best inertia, while being very easy to 

manufacture, since it may in particular be made from wall segments obtained by simple 

bending or profiling of metal sheets.
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According to one alternative, the tower section 1 has a cylindrical shape with a 

polygonal base having a constant cross-section.

As illustrated in figure 2, the tower section 1 comprises at least two tower elements 

14, stacked along the longitudinal direction. The adjacent tower elements 14 of the tower 

section 1 are arranged edge to edge, along a joining plane P, with the play necessary for 

assembly.

Each tower element 14 has a tubular shape, with a central longitudinal axis 

combined with the central longitudinal axis L of the tower section 1. It has a general shape 

similar to that of the tower section 1.

In the illustrated examples, the tower element 14 has a frustoconical shape, 

preferably with a polygonal base, becoming narrower toward the top of the tower element 

14.

When the tower section 1 has a cylindrical shape with a polygonal base, the tower 

element 14 also has a cylindrical shape with a polygonal base.

Each tower element 14 comprises a plurality of wall segments 16 connected to one 

another by their longitudinal edges. The adjacent wall segments 16 of a tower element 14 

are arranged edge to edge, along a joining line, with the play necessary for assembly.

The fact that the tower elements 14 are formed from a plurality of wall segments 16 

connected to one another avoids being limited by transport regarding the final diameter of 

the tower element 14. Indeed, the wall segments 16 are relatively compact and can 

therefore be transported by standard trucks. They can next be assembled directly on the 

installation site to obtain tower elements 14 having the desired diameter.

Furthermore, the design based on the assembly of small elements makes it possible 

to conduct transport with compact and light vehicles, which makes it possible to consider 

new installation sites that were not possible until now, as they are difficult to access by 

vehicle for heavy transport vehicles, such as so-called exceptional transport.

For example, the thickness of the wall segments 16 varies as a function of their 

position along the tower 2, decreasing from the base toward the apex of the tower 2. The 

wall segments 16 for example have a thickness equal to 30 mm at the base of the tower 2 

and 16 mm at the apex of the tower 2.

In the example shown in figure 2, each wall segment 16 comprises a central face 18 

and two side faces 20. Each side face 20 extends from a respective longitudinal edge of 

the central face 18, forming an obtuse angle with the central face 18. The side faces 20 

stiffen the wall segments 16 and increase the resistance of said segments 16 to bending 

along the longitudinal direction. This type of wall segment 16 also has the advantage of 

being easily obtained by simple bending of a metal sheet.
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The joining of the adjacent side faces 20 of two adjacent wall segments 16 of a tower 

element 14 forms a facet of the tower element 14. Each central face 18 of a wall segment 

16 also forms a facet of the tower element 14.

Each facet of the associated tower section 1 then corresponds to the joining of the 

longitudinally adjacent facets of the stacked tower elements 14.

The wall segments 16 are assembled to one another by first connectors 26 

extending along the longitudinal edges of the wall segments 16. The first connectors 26 are 

attached on the wall segments 16. Each first connector 26 extends astride two adjacent wall 

segments 16 of a tower element 14. It is fastened on the adjacent side faces 20 of two 

adjacent wall segments 16 of the tower element 14.

As illustrated schematically in figure 3, each first connector 26 is fastened on the 

corresponding wall segments 16 via first connecting members 27, in particular screws or 

bolts. To that end, the first connectors 26 comprise connecting orifices 28 intended to 

receive the first connection members 27. These connection orifices 28 are organized in 

rows. The wall segments 16 also comprise connection orifices 29 organized in a grid 

corresponding to that of the connection orifices 28 of the first connectors 26.

In order to simplify the drawings, the first connection members 27 and the 

connection orifices 28, 29 are only shown in some of the figures.

The first connectors 26 are planar. They are advantageously made by simple cutting 

from a steel sheet.

The first connectors 26 are arranged inside the tower section 1.

Preferably, each first connector 26 extends over the majority of the height of the 

tower element 14. Advantageously, it extends over 60% of the height of the tower element 

14, and more particularly over at least 80% of the height of the tower element 14. This 

configuration makes it possible to improve the transmission of forces within the tower 

section 1.

Each tower element 14 may comprise a single first connector 26 extending over 

substantially the entire height of the tower element 14 or several first connectors 26, 

extending in the longitudinal extension of one another and extending jointly over 

substantially the entire height of the tower element 14.

Preferably, the width ofthe first connectors 26 is constant over their entire height. In 

the illustrated examples, each first connector 26 has an elongated rectangular shape in the 

longitudinal direction.

As an example, the width of the first connectors 26 is less than or equal to 40% of 

the width of the wall facet of the tower element 14 formed by the connection of the side 

faces 20 of the two wall segments 16 of the tower element 14 using said first connector 26.
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More particularly, it is less than or equal to 30% of this width. This width can be adapted for 

each connector 26 of the tower section 1 based on the forces that the connector 26 will 

have to bear. Preferably, for economic and logistical reasons on the worksite, all of the first 

connectors 26 of the tower section 1 have the same width.

The tower section 1 further comprises connection means between two of the 

adjacent tower elements 14 in the longitudinal direction.

These connection means comprise second connectors 30, each extending astride 

two adjacent tower elements 14 in the longitudinal direction, in the longitudinal extension of 

a first respective connector 26. The second connectors 30 are arranged inside the tower 

section 1.

Figures 4 and 5 illustrate examples of second connectors 30 according to the 

invention.

In the case of a tower section 1 having facets, each second connector 30 extends 

over a facet of the tower section 1, astride the longitudinally adjacent facets of the tower 

elements 14 connected to one another by this second connector 30.

Preferably, the second connectors 30 are symmetrical relative to a central 

longitudinal axis of the first connectors 26.

The second connectors 30 are substantially planar. They are made in one piece. 

They are advantageously obtained by simple cutting from a steel sheet.

As shown in figures 4 and 5, the second connectors 30 have a variable width in the 

longitudinal direction. More particularly, for each second connector 30, the width increases, 

from the first connector 26 that it extends, and moving away therefrom, from a first width L1 

substantially equal to the width of the first connector 26 to a second width L2, strictly larger 

than the first width.

The second width L2 is reached before the joining plane P starting from the first 

connector 26. The second connector 30 thus has the second width L2 on either side of the 

joining plane P.

This variation in the width of the two connectors 30 results in a significant reduction 

of the maximum stresses in the second connectors 30.

The inventors have noted that the maximum stresses in the second connectors 30 

are significantly lower than if one uses second connectors with a constant width equal to 

the first width or the second width over the entire height. Thus, owing to the use of the 

second connectors 30, the tower section 1 according to the invention has an improved 

mechanical strength, which allows the production of very tall towers with a lower buckling 

risk, and thereby increases the lifetime of such towers. Furthermore, these connectors are
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easy to manufacture and allow a simple and inexpensive connection between tower 

elements 14.

The shape of the second connectors 30 is particularly useful due to the fact that the 

connector 30 extends astride at least three wall segments 16, comprising two 

circumferentially adjacent segments and at least one longitudinally adjacent segment, as 

illustrated in figures 4 and 5. Indeed, as a result, the second connectors 30 are situated 

astride a longitudinal joining line between circumferentially adjacent wall segments 16 and 

over a transverse joining line between two longitudinally adjacent wall segments 16, and 

are thus stressed in rigidity multidirectionally. Yet the second connectors 30, due to their 

particular shape, are especially suitable for withstanding such stresses.

The height of the width portion L2 of the second connector 30 is chosen based on 

vertical stresses to be reacted at the junction between the two tower elements 14.

Preferably, the first width L1 of the second connector 30 is comprised between 1 

time and 1.2 times the width of the first connector 26 that it extends. This makes it possible 

to minimize an abrupt change in rigidity at the junction of the first connector 26 and the 

second connector 30, which limits the stress concentration at that level. Preferably, the first 

width L1 is equal to the width of the first connector 26.

Preferably, the ratio of these widths L1 to L2 is comprised between 2 and 10. This 

optimizes the flow of stresses at the transition between two adjacent tower elements 14.

In the case of a tower section having facets, the second width L2 is smaller than or 

equal to the width of the facet of the tower section 1 on which the second connector 30 

extends, taken at the joining plane P between the two adjacent tower elements 14.

It is advantageously greater than about 50% of the width of this facet. More 

particularly, it is greater than 70% of the width of this facet.

Preferably, the width of the second connectors 30 increases linearly between the 

first width L1, at the first connector 26, and the second width L2. This shape constitutes the 

best compromise between mechanical performance and production cost.

Advantageously, the second connector 30 comprises a trapezoidal joining portion 

32, the width of which increases from the width L1 to the width L2 moving away from the 

first connector 26. This joining portion 32 is extended longitudinally, moving away from the 

first connector 26, by a central portion 34 with width L2. The central portion 34 extends, in 

particular symmetrically, astride the two adjacent tower elements 14.

Preferably, the edges of the trapezoid of the joining portion 32 form an angle a

comprised between 30° and 55° with the base of the trapezoid. This improves the

transmission of forces and the rigidity strength of the second connector 30. The angle a is
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advantageously equal to 45° for an optimal transmission of the forces between the tower 

elements 14 and the second connector 30.

As illustrated in figure 6, the second connectors 30 are fastened on the tower 

elements 14 using second connection members 31, for example formed by screws or bolts.

As an example, each second connector 30 comprises a regular grid of connection 

orifices 35 intended to receive the second connection members 31. This grid is for example 

a grid with a rectangular mesh, and for example a square mesh. The connection orifices 35 

are distributed regularly over the entire surface of the second connectors 30. The distance 

between adjacent connection orifices 35 is chosen so as to optimize the mechanical 

strength and the fatigue endurance based on the needs. The tower segments 16 also 

comprise a grid of connection orifices 33 coinciding with the grid of connection orifices 35 

of the second connectors 30.

Advantageously, the distances between the connection orifices 28 of the first 

connectors 26 and between the connection orifices 35 of the second connectors 30 are 

identical, such that within the tower section 1, the rows of first connection members 27 

extend in the extension of rows of second connection members 31.

In order to simplify the drawings, the first connection members 31 and the 

connection orifices 35, 33 are only shown in some of the figures.

In reference to figures 7 to 9, we will now more particularly describe a tower section 

1 according to a first embodiment. This tower section 1 has all of the features previously 

described. It also has the more specific features described below.

In this first embodiment, all of the tower elements 14 of the tower section 1 have the 

same angular orientation. The longitudinal edges of a wall segment 16 of the upper tower 

element 14 are situated in the extension of the longitudinal edges of the adjacent wall 

segment 16 of the lower tower element 14. Each first connector 26 of the upper tower 

element 14 is arranged in the extension along the longitudinal direction of a first connector 

26 of the lower tower element 14.

Each second connector 30 is inserted, in the longitudinal direction, between a first 

connector 26 of the upper tower element 14 and a first connector 26 of the lower tower 

element 14. Each second connector 30 is positioned edge to edge with the first connectors 

26 that frame it, with the play necessary for assembly.

Each second connector 30 is fastened, on the one hand, on two circumferentially 

adjacent wall segments 16 of one of the tower elements 14, and on the other hand, on two 

circumferentially adjacent wall segments 16 of the other tower element 14. It is thus 

arranged astride four wall segments 16.
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The second connectors 30 are symmetrical relative to the joining plane P between 

the two adjacent tower elements 14. They comprise a substantially rectangular central 

portion 34, with a constant width equal to the second width L2, framed, in the longitudinal 

direction, by two trapezoidal joining portions 32 as previously described. Thus, in this 

embodiment, the second connectors 30 have an octahedral contour.

As illustrated in figure 7, in the first embodiment, the means for connecting tower 

elements 14 to one another may further comprise intermediate connectors 36. The 

intermediate connectors 36 connect tower elements 14 to one another at central faces 18 

of their wall segments 16. They extend astride the two adjacent tower elements 14 while 

being fastened on the central faces 18 of the wall segments 16 of these tower elements 14. 

They are arranged between two circumferentially adjacent second connectors 30. They 

extend along transverse edges of the tower elements 14.

The intermediate connectors 36 are arranged inside the tower section 1.

The intermediate connectors 36 are substantially planar. In the illustrated example, 

they have a rectangular contour. They extend in an elongation direction substantially 

perpendicular to the longitudinal direction.

The intermediate connectors 36 have a width smaller than or equal to the width of 

the wall facet of the tower section 1 on which they are fastened, taken at the joining plane 

P between these tower elements 14. This wall facet is formed by the joining of the central 

faces 20 of the two longitudinally adjacent wall segments 16. As an example, the 

intermediate connectors 36 have a width larger than or equal to 50% of the width of this wall 

facet, taken at the joining plane P between these tower elements 14.

The intermediate connectors 36 participate in the rigidity strength along the tower 2, 

and more particularly between two adjacent tower elements 14. Since they are stressed 

only along one line, corresponding to the intersection of the intermediate connectors 36 with 

the joining plane P, the issues related to rigidity variations are smaller compared to what 

occurs at the second connectors 30, which are situated on a joining area between four wall 

segments 16 and are therefore stressed in rigidity multidirectionally. Consequently, 

rectangular intermediate connectors 36 with a sufficient length offer a sufficient rigidity.

As illustrated in figure 9, the intermediate connectors 36 are fastened on the wall 

segments 16 via third connecting members 37, such as screws or bolts. Each intermediate 

connector 36 comprises a regular grid of connection orifices 38 intended to receive the third 

connection members 37. This grid is for example a grid with a rectangular mesh, and for 

example a square mesh. The connection orifices 38 are distributed regularly over the entire 

surface of the intermediate connectors 36. The distance between adjacent connection
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orifices 38 is chosen so as to optimize the mechanical strength and the fatigue endurance 

based on the needs.

When the tower section 1 comprises intermediate connectors 36, the tower sections 

16 also comprise a grid of connection orifices 39 coinciding with the grid of connection 

orifices 38 of the intermediate connectors 36.

In order to simplify the drawings, the third connection members 37 and the 

connection orifices 38, 39 are only shown in figure 9.

Figures 10 to 11 more particularly illustrate a tower section 1 according to a second 

embodiment.

This tower section 1 has all of the features previously described in light of figures 1 

to 6. It also has the more specific features described below.

In the second embodiment, the longitudinally adjacent tower elements 14 are 

angularly offset relative to one another such that the longitudinal edges of a wall segment 

16 of the upper tower element 14 are not in the extension of the longitudinal edges of the 

longitudinally adjacent wall segment 16 of the lower tower element 14. In other words, the 

joining lines between circumferentially adjacent wall segments 16 of the upper tower 

element 14 are angularly offset relative to the joining lines between circumferentially 

adjacent wall segments 16 of the lower tower element 14. They do not extend in the 

extension of one another in the longitudinal direction.

In the case of wall segments 16 comprising a central face 18 and two side faces 20, 

each central face 18 of a wall segment 16 of the upper tower element 14 extends across, 

in the longitudinal direction, from two adjacent side faces 20 of the lower tower element 14.

Thus, the first connectors 26 of the upper tower element 14 are angularly offset 

relative to the first connectors 26 of the lower tower element 14. They do not extend in the 

extension of one another.

In this second embodiment, in light of the angular offset between the adjacent tower 

elements 14, each second connector 30 is in contact, with the play necessary for assembly, 

with only one first connector 26.

The second connectors 30 are not symmetrical relative to the joining plane P of the 

two tower elements 14. They each comprise only the central portion 34 and a single joining 

portion 32 as previously described, extending between the first connector 26 and the central 

portion 34. Thus, they do not comprise two joining portions 32 like in the first embodiment. 

The shape and arrangement of the central portion 34 and the single joining portion 32 of 

the second connector 30 are identical to those of the second connector 30 according to the 

first embodiment.
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In the second embodiment, each second connector 30 is fastened, on the one hand, 

on a single wall segment 16 of one of the wall elements 14, and on the other hand, on two 

circumferentially adjacent wall segments 16 of the other tower element 14. It is thus 

arranged astride three wall segments 16.

In the case of wall segments 16 comprising a central face 18 and two side faces 20, 

the second connectors 30 are fastened on the one hand on a central face 18 of a wall 

segment 16 of one of the tower elements 14 and on the other hand, astride two 

circumferentially adjacent side faces 20 of two wall segments 16 of the other tower element 

14.

In this embodiment, the tower section 1 comprises a second connector 30 on each 

of its facets, at the junctions between tower elements 14. At each junction between tower 

elements 14, the second connectors 30 are arranged head-to-tail along the circumference 

of the tower element 14. The joining portion 32 is thus arranged alternately above and below 

the central portion 34. In particular, the joining portion 32 is oriented with its tip toward the 

first connector 26 that it extends. It is oriented with its tip pointed upward when the second 

connector 30 extends the first connector 26 from the bottom, and downward when the 

second connector 30 extends the first connector 26 from the top.

The wind turbine tower section 1 according to this embodiment has all of the 

advantages of the wind turbine tower section 1 according to the first embodiment.

Furthermore, in the second embodiment, the circumferential offset of the tower 

elements 14 improves the mechanical strength of the tower section 1 and the tower 2 

inasmuch as the joining lines between wall segments 16 of the adjacent tower elements 14, 

embodied by the first connectors 26, are not arranged across from one another in the 

longitudinal direction. Indeed, the mechanically weakest areas are thus better distributed 

along the circumference of the tower section 1, which further improves the mechanical 

strength of the wind turbine tower 2.

The invention also relates to a wind turbine tower 2 comprising at least one tower 

section 1 as previously described. Advantageously, the wind turbine tower 2 is formed by 

stacking, in the longitudinal direction, of such tower sections 1.

In the case of the second embodiment, the tower sections 1 are preferably also 

stacked angularly offset such that the joining lines between wall segments 16 of the lower 

tower element 14 of the upper section 1 are not arranged across from the joining lines 

between wall segments 16 of the upper tower element 14 of the lower section 1.

The invention also relates to a method for assembling a tower section 1 as previously 

described.

This assembly method comprises:
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- providing wall segments 16 and assembling these wall segments 16 to one another 

via first connectors 26 so as to form tower elements 14;

- stacking, along the longitudinal direction, two tower elements 14 and connecting 

these two tower elements 14 to one another using second connectors 30.

According to the first embodiment, during the stacking step, the two tower elements 

14 are stacked with the same angular orientation, such that each first connector 26 of the 

upper tower element 14 extends in the extension along the longitudinal direction of a first 

connector 26 of the lower tower element 14. Thus, during the step for connecting the tower 

elements 14 to one another, the second connectors 30 are arranged, in the longitudinal 

direction, between two first connectors 26, respectively belonging to the lower tower 

element 14 and the upper tower element 14.

According to the second embodiment, during the stacking step, the tower elements 

14 are preferably also stacked angularly offset such that the joining lines between wall 

segments 16 of the upper tower element 14 are not across from the joining lines between 

wall segments 16 of the lower tower element 14.

Digital simulations have made it possible to confirm the advantages procured by the 

connectors according to the invention. The most noteworthy effect of this improvement is a 

significant reduction of the maximum stresses in the second connectors 30 as well as the 

intermediate connectors 36.

For example, one of the tower configurations 1 calculated respecting the calculation 

codes in force shows reductions of the stresses of 8% relative to the stresses that the tower 

1 would experience if the second connectors had the traditional rectangular shape.

The second connectors 30 according to the invention also allow an increase in the 

value of the first mode specific to the tower 2 and an increase in the overall instability 

resistance of about 30 MPa in terms of maximum acceptable vertical load.

Lastly, the second connectors 30 according to the invention also allow a slight 

increase in the resonance frequency.

The values presented above are the result of the calculation relative to a wind turbine 

tower 2 according to the first embodiment of the invention, having the following dimensions.

The tower 2 has a frustoconical shape, with a polygonal cross-section, and a height 

of 140 meters. The diameter of the tower 2 varies from 9 m at its base to 4 m at the apex. 

The wall segments 16 each have a height of 12 m, and a thickness comprised between 17 

mm and 24 mm based on their vertical position on the tower 2, the thickness decreasing 

toward the apex of the tower 2.
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The tower 2 comprises 20 facets, the cross-section of the tower 2 being formed by 

a polygon with 20 sides. The width of the facets varies from 1.4 m to 0.6 m based on the 

vertical position on the tower 2.

The tower 2 is provided with first rectangular connectors 26 with a width equal to 

200 mm and a height varying as a function of the position on the tower 2 on average from 

11.59 m for the first connectors 26 situated at the base of the tower 2 to 11.17 m for the first 

connectors 26 situated at the apex of the tower 2.

The second connectors 30 have an octahedral shape with a trapezoidal joining 

portion 32. The width L1 at the apex of the joining portion 32 is 200 mm. The angle a 

between the edges of the trapezoid and its base is equal to 45°. The central portion 34 is 

rectangular and has a width L2 going from 1.2 m at the base of the tower 2 to 0.6 m at the 

apex of the tower 2, based on the vertical position of the second connector 30 in question 

on the tower 2. The height of the central portion 34 varies, based on the vertical position of 

the second connector 34 in question along the tower 2, from 800 mm at the base of the 

tower 2 to 400 mm at the apex of the tower 2. The height of the second connectors 30 goes 

from 1.3 m to 0.6 m, depending on their position either at the bottom or top of the tower 2, 

respectively.

The intermediate connectors 36 have a rectangular shape. Their height varies, 

depending on their position on the tower 2, from 800 mm at the bottom of the tower 2 to 400 

mm at the top of the tower 2. The width of the intermediate connectors 36 varies from 1.2 

m at the base of the tower 2 to 0.6 m at the apex of the tower 2, based on the vertical 

position of the connector 36 on the tower 2.

In the context of this calculation, the thickness of all of the connectors 26, 30, 36 has 

been taken as equal to 16 mm. It will be noted that in practice, the thickness of the 

connectors 26, 30, 36 can reach up to 18 mm, depending on the stresses.
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Patentkrav

1. Tårnafsnit (1) til vindkraftanlæg med en central længdeakse (L), der stræk­

ker sig i en længderetning, hvor tårnafsnittet (1) omfatter mindst to rørformede 

tårnelementer (14), der er stablet oven på hinanden i længderetningen og an­

bragt side om side ved et forbindelsesplan (P), hvor hvert tårnelement (14) 

omfatter mindst to vægsegmenter (16), som er indbyrdes forbundet med to 

første forbindelsesstykker (26), der strækker sig langs de langsgående kanter 

af vægsegmenterne (16), hvor tårnafsnittet (1) desuden omfatter andre forbin­

delsesstykker (30), der hver især strækker sig på begge sider af de to tårnele­

menter (14), som grænser op til hinanden i længderetningen,

kendetegnet ved, at hvert andet forbindelsesstykke (30) strækker sig i den 

langsgående forlængelse af et første forbindelsesstykke (26), hvor det andet 

forbindelsesstykke (30) har en bredde, som fra det første forbindelsesstykke 

(26) forøges fra en første bredde (L1), der i det væsentlige er lig med bredden 

af det første forbindelsesstykke (26), til en anden bredde (L2), der ubetinget er 

større end den første bredde (L1), hvor den anden bredde (L2) opnås inden 

forbindelsesplanet (P) med udgangspunkt i det første forbindelsesstykke (26).

2. Tårnafsnit (1) ifølge krav 1, som har en rørform med et polygonalt tværsnit, 

hvor hver side af denne polygon definerer en facet af tårnafsnittet (1).

3. Tårnafsnit (1) ifølge krav 2, hvor hvert andet forbindelsesstykke (30) stræk­

ker sig over en facet af tårnafsnittet (1), og den anden bredde (L2) er større 

end eller lig med 50% af facettens bredde, hvorpå det pågældende andet for­

bindelsesstykke (30) strækker sig, taget ved forbindelsesplanet (P) mellem de 

hosliggende tårnelementer (14).

4. Tårnafsnit (1) ifølge et hvilket som helst af de foregående krav, hvor hvert 

vægsegment (16) omfatter en central del (18) og to sidedele (20), som danner 

en vinkel med den centrale del (18).



DK/EP 3277952 T3

5

10

15

20

25

30

2

5. Tårnafsnit (1) ifølge et hvilket som helst af de foregående krav, hvor de an­

dre forbindelsesstykker (30) er symmetriske i forhold til den længdeakse af det 

første forbindelsesstykke (26), som de forlænger.

6. Tårnafsnit (1) ifølge et hvilket som helst af de foregående krav, hvor bredden 

af det andet forbindelsesstykke (30) øges lineært fra den første bredde (L1) til 
den anden bredde (L2).

7. Tårnafsnit (1) ifølge krav 6, hvor hvert andet forbindelsesstykke (30) omfat­

ter et centralt, i det væsentlig rektangulært afsnit (34), som strækker sig på 

begge sider af de to hosliggende vægelementer (14), og mindst ét trapezfor- 

met forbindelsesafsnit (32), der strækker sig fra et første forbindelsesstykket 

(26) respektive til det centrale afsnit (34), hvor bredden af forbindelsesafsnittet 

(32) varierer, fra det første forbindelsesstykke (26), fra den første bredde (L1) 
til den anden bredde (L2).

8. Tårnafsnit (1) ifølge krav 7, hvor kanterne af trapezen af forbindelsesafsnit­

tet eller af hvert forbindelsesafsnit (32) i trapezform danner en vinkel (α), som 

ligger mellem 30 og 55° med basis af trapezen.

9. Tårnafsnit (1) ifølge et af kravene 7 og 8, hvor det andet forbindelsesstykke 

(30) omfatter to forbindelsesafsnit (32), som indrammer det centrale afsnit (34) 

i længderetningen.

10. Tårnafsnit (1) ifølge et hvilket som helst af de foregående krav, hvor hvert 

andet forbindelsesstykke (30) er symmetrisk i forhold til forbindelsesplanet (P).

11. Tårnafsnit (1) ifølge et hvilket som helst af de foregående krav, hvor de 

langsgående kanter af et vægsegment (16) af det øvre tårnelement (14) befin­

der sig i forlængelse af de langsgående kanter af det hosliggende vægseg­
ment (16) af det nedre tårnelement (14).
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12. Tårnafsnit (1) ifølge et hvilket som helst af kravene 1 til 8, i kombination 

med krav 4, hvor de hosliggende tårnelementer (14) forskydes vinkelmæssigt 

indbyrdes, og hvor hvert andet forbindelsesstykke (30) strækker sig dels på 

begge side af to hosliggende sidedele (20) i omkredsen af et af tårnelemen­

terne (14) og dels på en central del (18) af det andet tårnelement (14).

13. Tårnafsnit (1) ifølge et hvilket som helst af de foregående krav, som desu­

den omfatter mellemforbindelsesstykker (36), som er anbragt på begge sider 

af to hosliggende tårnelementer (14) mellem to andre, i omkredsen hoslig­
gende forbindelsesstykker (30).

14. Tårnafsnit (1) ifølge krav 13, i kombination med krav 4, hvor hvert mellem­

forbindelsesstykke (36) strækker sig på begge sider af to hosliggende centrale 
dele (18) i længderetningen af de to tårnelementer (14), og hvert andet forbin­

delsesstykke (30) strækker sig på begge sider af to hosliggende sidestykker i 
omkredsen af ethvert af de hosliggende tårnelementer (14).

15. Vindkraftanlægstårn (2), omfattende et tårnafsnit (1) ifølge et hvilket som 

helst af de foregående krav.

16. Fremgangsmåde til samling af et tårnafsnit (1) ifølge et hvilket som helst 

af kravene 1 til 14, omfattende:
- levering af vægsegmenter (16) og samling af disse vægsegmenter (16) med 

hinanden ved hjælp af de første forbindelsesstykker (26) for at danne tårnele­

menter (14);

- stabling i længderetningen af to tårnelementer (14) og den indbyrdes forbin­

delse af disse to tårnelementer (14) ved hjælp af de andre forbindelsesstykker 

(26).
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