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Title: A wind turbine blade and blade element combination and a method of changing

the aerodynamic profile of a wind turbine blade

Technical Field

The present invention relates to a wind turbine blade and blade element combination
comprising: a wind turbine blade having a longitudinal direction and a chord extending
transversely to the longitudinal direction between a leading edge and a trailing edge,
the blade comprising an airfoil profile with a thickness between a suction side and a
pressure side along at least a part of the longitudinal direction and with a position of
maximum thickness between the leading edge and the trailing edge, and a blade ele-
ment mounted at the trailing edge of the blade in a first longitudinal part of the wind tur-
bine blade. The invention further relates to a method of changing the aerodynamic pro-
file of a wind turbine blade. |

Background

Over the years, the construction of blades for wind turbines has developed towards a
shape, where the blade (when mounted on the wind turbine) consists of a root area
closest to a hub of the wind turbine, a profiled area or airfoil area furthest away from
the hub and a transition area between the root area and the airfoil/profiled area. The
airfoil area has an ideal or aimost ideal blade shape, whereas the root area has a sub-
stantially circular cross-section, which reduces the loads from gusts of air and makes it
easier and safer to mount the blade to the hub. The root area diameter is typically con-
stant along the entire root area. As is suggested by the name, the transition area has a
shape gradually changing from the circular shape of the root area to the airfoil profile of
the airfoil area. Typically, the width of the transition area increases substantially linearly
with increasing distance from the hub.

As mentioned, the profiled area or airfoil area has an ideal or almost ideal blade shape,
for instance shaped as a typical aeroplane wing. Typically, the cross-section of the
blade in the airfoil area is shaped as a typical airfoil profile with a suction side and a
pressure side and a chord extending, as seen transversely to the longitudinal direction
of the blade, between a leading edge and a trailing edge, where the leading edge is
rounded with a given nose radius and the trailing edge has an essentially pointed
shape.
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However, it is also possible to reduce the width of the blade by truncating the blade in
the area of the trailing edge, the cross-section thus forming a truncated profile of an
imaginary airfoil with an essentially pointed trailing edge. In this situation, the air flows
departing at the truncated part of the blade from the pressure side and the suction side,
respectively, can meet each other at the trailing edge of the imaginary airfoil profile.
Thus, the air flows "see" the truncated profile as the imaginary profile. Such a truncated
profile has the advantage that the transverse surface area of the blade profile is re-
duced, thus reducing loads from wind gusts but at the same time maintaining an "aero-
dynamic width", which corresponds to the cord length of the imaginary profile. The total
lift generated by the truncated profile is substantially the same as a profile without the
truncation, since the part of the blade generating the highest lift has been maintained.
Additionally, the strength of the trailing edge of the blade profile is increased due to the
profile being thicker at the trailing edge. Such a blade is for instance disclosed in
DE19614420.

Wind turbine customers have different demands to the size and functionality of the
wind turbine depending on the intended use and the intended place of operation.
Therefore, the demands to the size, such as length and solidity, as well as functionality,
such as lift and drag coefficients, of wind turbine blades also varies greatly. Conse-
quently, manufacturers of wind turbine blades need to have a large number of different
moulds for producing the wind turbine blades, which are typically manufactured as a
shell member of fibre-reinforced polymer.

Disclosure of the Invention

It is an object of the invention to provide a new blade for a rotor of a wind turbine with a
blade element mounted on the surface of the blade, and which overcomes or amelio-
rates at least one of the disadvantages of the prior art or which provides a useful alter-

native.

This is according to a first aspect of the invention achieved by a wind turbine blade and
a blade element combination, wherein the blade element has a shape so that, when
mounted in a first longitudinal part of the wind turbine blade, it changes the profile of
the first longitudinal part from a first airfoil profile with an essentially pointed trailing
edge and a first chord length to a changed airfoil profile with a blunt trailing edge, the
changed airfoil profile being a truncated profile of an imaginary airfoil profile with an es-
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sentially pointed trailing edge and a second chord length being larger than the first
chord length. Thus, it is possible to change the "aerodynamic width" of the airfoil profile
in the first longitudinal part of the blade by retrofit mounting the blade element on the
surface at the trailing edge of the blade. That is, the wind turbine blade (without the
blade element mounted on the surface) has a first aerodynamic width in the first longi-
tudinal part of the blade being substantially the same as the chord length, whereas the
retrofitted blade element changes the aerodynamic width of the first longitudinal part to
a second aerodynamic width being larger than the first aerodynamic width. Thereby, a
wind turbine blade and blade element combination is provided having a profile, which is
aerodynamically wider than the airfoil profile of the wind turbine blade itself.

Thereby, the manufacturer of wind turbine blades needs only to maintain a number of
basis moulds for producing a number of basis blade types, which can be retrofitted or
modified by mounting the blade elements at the trailing edge of such a basis blade type
in order to change the aerodynamic properties to the desired specifications.

Preferably, the wind turbine blade comprises a profiled contour that when being im-
pacted by an incident airflow generates a lift, the profiled contour being divided into: a
root area with a substantially circular profile nearest a root end of the blade, an airfoil
area with a lift generating profile and comprising the airfoil profile furthest away from
the root end and nearest a tip end of the blade, and optionally a transition area be-
tween the root area and the airfoil area, the profile of the transition area gradually
changing in the radial direction from the circular profile of the root area to the lift gener-
ating profile of the airfoil area.

According to an advantageous embodiment, the blade element is mounted in the airfoil
area of the blade only, i.e. the first longitudinal part comprising the airfoil profile is con-
tained in the airfoil area entirely.

According to a further embodiment of the blade element, the thickness of the changed
airfoil profile is continuously decreasing from the position of maximum thickness to the
trailing edge. That is, the blade element does not provide a protrusion on the changed
blade profile, but changes the blade profile into another smooth airfoil profile.

Preferably, the blade element has at least one surface, which is adapted to fit to the
contour of a wind turbine blade. The blade element can be adhered to the surface of
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the wind turbine by gluing or similar methods. Alternatively, the blade element can be
moulded on to the wind turbine blade. The blade element may also be mechanically
coupled to the surface of the wind turbine blade.

According to an advantageous embodiment, the blade element comprises a mounting
surface, a flow surface, and a blunt rear edge. The mounting surface is adapted for
mounting to the surface of the wind turbine blade, the flow surface is part of the surface
of the changed airfoil profile, and the blunt rear edge corresponds to the blunt trailing
edge of the changed airfoil profile. Preferably, the mounting surface fits to at least a
part of the contour of the wind turbine blade.

According to another advantageous embodiment, the flow surface is continuous. Thus,
the flow surface has a substantially smooth surface. Advantageously, the flow surface
is continuously connected to the airfoil profile of the blade, i.e. the flow surface has a
smooth transition to the surface of the wind turbine blade. Thus, the blade element may
comprise a starting point, where a tangent to the flow surface and a tangent to the sur-
face of the wind turbine blade are substantially coinciding.

According to another embodiment, the distance between the mounting surface and the
flow surface is increasing towards the blunt rear edge. The blade element may for ex-
ample have a substantially wedge shaped cross-section.

According to an advantageous embodiment, the longitudinal extent of the blade ele-
ment and the first longitudinal part of the blade is at least 1 meter, or at least 3 meters,
or at least 5 meters, or at least 7 meters, or at least 10 meters. The blade may be pro-
vided with a number of such blade elements, for instance two, three, four, or five. How-‘
ever, it may be advantageous to retrofit only a single blade element along a large ex-
tent of the airfoil area. Thus, the blade element may even have a length of 15 meters,
20 meters, 25 meters, 30 meters or even further.

According to a first embodiment of the blade element, the blunt trailing edge has a
thickness, which is at least 5% of the maximum thickness of the blade profile. The
thickness of the blunt trailing edge can also be at least 10%, 15%, 20% or 25% of the
maximum thickness of the blade profile.
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According to another embodiment of the invention, the blade element when mounted
on the wind turbine blade extends along at least 5% of the chord. The blade element
can also extend along at least 10%, 15%, 20%, 25%, or 30% of the chord.

According to yet another embodiment of the blade element, the second chord length is
at least 5% larger than the first chord length. The second chord length can also be at
least 10%, 15%, 20%, 25%, or 30% larger than the first chord length.

According to one embodiment of the blade element, the blade element is adapted for
mounting on the pressure side of the blade. Thus, the blade element is mounted with
the mounting surface on the pressure side of the blade, and the flow surface becomes
part of the pressure side of the changed airfoil profile. This type of blade element is for
instance suitable for changing the profile of the blade to an airfoil profile with a so-
called after-camber, where the airfoil profile is bent distinctly towards the pressure side
of the blade near the trailing edge of the blade.

According to another embodiment, the blade element is adapted for mounting on the
suction side of the blade. Thus, the blade element is mounted with the mounting sur-
face on the suction side of the blade, and the flow surface becomes part of the suction
side of the changed airfoil profile. This type of blade element is for instance suitable for
changing the profile of the blade to a so-called flat back profile, where the trailing edge
is "cut open", and the pressure side and the suction side of the profile are "pulled
apart".

According to yet another embodiment, the blade element is adapted to being mounted
about the trailing edge of the blade, so that a first part of the element extends along the
pressure side of the blade, and a second part extends along the suction side of the
blade. Thus, the blade element is mounted with the mounting surface on both the pres-
sure side and the suction side of the blade. The blade further comprises a first flow sur-
face becoming part of the pressure side of the changed airfoil profile, and a second
flow surface becoming part of the suction side of the changed airfoil profile. This type of
blade element is for instance suitable for changing the profile of the blade to a so-called
truncated profile, where the imaginary profile is wider than the first airfoil profile, and
where the chords of the first airfoil profile and the imaginary airfoil profile are substan-
tially coinciding.



WO 2009/026929 PCT/DK2008/000313

10

15

20

25

30

35

6

According to an additional aspect, the invention provides a wind turbine rotor compris-
ing at least one, preferably two or three, of the aforementioned wind turbine blade and
blade element combinations. According to a further aspect, the invention provides a
wind turbine comprising at least one of the aforementioned wind turbine blade and
blade element combinations or the aforementioned wind turbine rotor. Thereby, a wind
turbine having a potentially higher power output than a wind turbine with non-modified
wind turbine blades is provided.

According to yet another further aspect, the invention provides a method of changing
the aerodynamic profile of at least a first longitudinal part of a wind turbine blade,
wherein the method comprises the steps of: a) providing a wind turbine blade with a
first airfoil profile in the first longitudinal part of the wind turbine blade and having a
leading edge and a trailing edge, the first airfoil profile having an essentially pointed
trailing edge and having a first chord length, and b) mounting a blade element on the
wind turbine blade at the trailing edge of the first longitudinal part of the blade, the
blade element changing the profile of the first longitudinal part to a changed airfoil pro-
file with a blunt trailing edge, the changed airfoil profile being a truncated profile of an
imaginary airfoil profile with an essentially pointed trailing edge and having a second
chord length being larger than the first chord length. Any of the previously described
embodiments of the blade element may be used in the method.

Typically, the wind turbine blade is manufactured as a shell member of fibre-reinforced
polymer, such as glass fibres, carbon fibres, plastic fibres or plant fibres impregnated
with epoxy, polyester or vinylester, optionally with a core material, such as foamed
polymer or balsawood.

The blade element can for instance be manufactured as a sandwich structure having a
core material, such as PVC foam or balsa wood, covered with a fibre layer impregnated
with polymer. That is, the blade element can be made of the same material as the wind
turbine blade.

Brief Description of the Drawings

The invention is explained in detail below with reference to the drawings, in which

Fig. 1 shows a wind turbine,
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Fig. 2 a schematic view of an airfoil profile,

Fig. 3 a first blade element according to the invention mounted on the suction side of a
wind turbine blade,

Fig. 4 a second blade element according to the invention mounted on the pressure side

of a wind turbine blade,

Fig. 5 a third blade element according to the invention mounted about the trailing edge
of the blade of a wind turbine blade, and

Fig. 6 a schematic view of an embodiment of a wind turbine blade and blade element

combination according to the invention.

Detailed description of the Invention

Fig. 1 illustrates a conventional modern wind turbine according to the so-called "Danish
concept” with a tower 4, a nacelle 6 and a rotor with a substantially horizontal rotor
shaft. The rotor includes a hub 8 and three blades 10 extending radially from the hub 8,
each having a blade root 16 nearest the hub and a blade tip 14 furthest from the hub 8.

Fig. 2 shows a schematic view of an airfoil profile 50 of a typical blade of a wind turbine
depicted with the various parameters, which are typically used to define the geometri-
cal shape of an airfoil. The airfoil profile 50 has a pressure side 52 and a suction side
54, which during use — i.e. during rotation of the rotor — normally face towards the
windward side and the leeward side, respectively. The airfoil 50 has a chord 60 with a
chord length ¢ extending between a leading edge 56 and a trailing edge 58 of the
blade. The airfoil 50 has a thickness t, which is defined as the distance between the
pressure side 52 and the suction side 54. The thickness t of the airfoil varies along the
chord 60. The deviation from a symmetrical profile is given by a camber line 62, which
is a median line through the airfoil profile 50. The median line can be found by drawing
inscribed circles from the leading edge 56 to the trailing edge 58. The median line fol-
lows the centres of these inscribed circles and the deviation or distance from the chord
60 is called the camber f. The asymmetry can also be defined by use of parameters
called the upper camber and lower camber, which are defined as the distances from
the chord 60 and the suction side 54 and pressure side 52, respectively.
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Airfoil profiles are often characterised by the following parameters: the chord length c,
the maximum camber f, the position d; of the maximum camber f, the maximum airfoil
thickness t, which is the largest diameter of the inscribed circles along the median
camber line 62, the position d, of the maximum thickness t, and a nose radius (not
shown). These parameters are typically defined as ratios to the chord length c.

Fig. 3 shows the cross-section of a first embodiment of a blade element 150 according
to the invention mounted at the trailing edge of a wind turbine blade. The wind turbine
blade has a first airfoil profile 100 with a pressure side 104 and a suction side 105. The
first airfoil profile 100 has a chord 101 with a first chord length c1 extending between a
leading edge 102 and a trailing edge 103 of the blade. The blade element 150 is
mounted near the trailing edge 103 of the blade on the suction side 105 of the blade,
thereby changing the airfoil profile to a changed airfoil profile with a blunt trailing edge
153. The blade element 150 comprises a first surface 151, which is adapted to fit the
contour of the suction side 105 of the blade, and a second surface 152, which — when
the blade element 150 is mounted on the blade — constitutes part of the suction side of
the changed profile. The changed airfoil profile is a truncated profile of an imaginary
airfoil profile 160 with an essentially pointed trailing edge and having a second chord
length ¢4, Which is larger than the first chord length c1.

This blade element 150 is suitable for changing the profile of a longitudinal part of the
blade to a so-called flat-back profile, where the trailing edge is cut open and the suction
side and the pressure side are pulled away from each other, thus providing a profile,
where the pressure side and the suction side are nearly parallel (or flat) near the trail-
ing edge.

Fig. 4 shows the cross-section of a second embodiment of a blade element 250 ac-
cording to the invention mounted at the trailing edge of a wind turbine blade. The wind
turbine blade has a first airfoil profile 200 with a pressure side 204 and a suction side
205. The first airfoil profile 200 has a chord 201 with a first chord length ¢z extending
between a leading edge 202 and a trailing edge 203 of the blade. The blade element
250 is mounted near the trailing edge 203 of the blade on the pressure side 204 of the
blade, thereby changing the airfoil profile to a changed airfoil profile with a blunt trailing
edge 253. The blade element 250 comprises a first surface 251, which is adapted to fit
the contour of the pressure side 204 of the blade, and a second surface 252, which —
when the blade element 250 is mounted on the blade — constitutes part of the pressure
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side of the changed profile. The changed airfoil profile is a truncated profile of an
imaginary airfoil profile 260 with an essentially pointed trailing edge and having a sec-
ond chord length c,,, which is larger than the first chord length Cz1.

This blade element 250 is suitable for changing the profile of a longitudinal part of the
blade to a profile with a so-called after-camber, where the median camber line bends
distinctly towards the pressure side of the blade near the trailing edge of the blade.

Fig. 5 shows the cross-section of a third embodiment of a blade element 350 according
to the invention mounted about the trailing edge of a wind turbine blade. The wind tur-
bine blade has a first airfoil profile 300 with a pressure side 304 and a suction side 305.
The first airfoil profile 300 has a chord 301 with a first chord length c;; extending be-
tween a leading edge 302 and a trailing edge 303 of the blade. The blade element 350
is mounted about the trailing edge 303 of the blade with a first part extending along the
pressure side 304 of the blade and a second part extending along the suction side 305
of the blade, thereby changing the airfoil profile to a changed airfoil profile with a blunt
trailing edge 353. The blade element 350 comprises a first surface 351, which is
adapted to fit the contour of the pressure side 304 of the blade, and a second surface
352, which — when the blade element 350 is mounted on the blade — constitutes part of
the pressure side of the changed profile. The blade element 350 additionally comprises
a third surface 361, which is adapted to fit the contour of the suction side 305 of the
blade, and a fourth surface 362, which — when the blade element 350 is mounted on
the blade — constitutes part of the suction side of the changed profile.

The changed airfoil profile is a truncated profile of an imaginary airfoil profile 360 with
an essentially pointed trailing edge and having a second chord length c3,, which is lar-
ger than the first chord length c,,.

This blade element 350 is suitable for changing the profile of a longitudinal part of the
blade to a shape, where the imaginary airfoil profile 360 has a profile, which is wider
than but otherwise similar to the first airfoil profile 300. That is, the chords of the first
airfoil profile and the imaginary airfoil profile can be substantially coinciding.

The trailing edge of the changed profiles of Fig. 3 and 4 can also lie behind the trailing
edge of the profile itself similar to the embodiment of Fig. 5. That is, the blade element
may extend beyond the blade profile.
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Fig. 6 shows a schematic view of an embodiment of a wind turbine blade and blade
element combination according to the invention. The wind turbine blade and blade
element combination comprises a wind turbine blade 10 and a first blade element 40, a
second blade element 42, a third blade element 44, and a fourth blade element 46
mounted on the suction side of the wind turbine blade 10.

The wind turbine blade 10 is a conventional wind turbine blade and comprises a root
area 30 closest to the hub, a profiled or an airfoil area 34 furthest away from the hub
and a transition area 32 between the root area 30 and the airfoil area 34. The blade 10
comprises a leading edge 18 facing the direction of rotation of the blade 10, when the
blade is mounted on the hub, and a trailing edge 20 facing in the opposite direction to

the leading edge 18.

The airfoil area 34 (also called the profiled area) has an ideal or almost ideal blade
shape with respect to generating lift, whereas the root area 30 has a substantially circu-
lar cross-section, which reduces loads from wind gusts and makes it easier and safer
to mount the blade 10 to the hub. The diameter of the root area 30 is typically constant
along the entire root area 30. The transition area 32 has a shape gradually changing
from the circular shape of the root area 30 to the airfoil profile of the airfoil area 34. The
width of the transition area 32 increases substantially linearly with increasing distance L.
from the hub.

The airfoil area 34 has an airfoil profile with a chord extending between the leading
edge 18 and the trailing edge 20 of the blade 10. The width of the chord decreases with
increasing distance L from the hub. It should be noted that the chords of different sec-
tions of the blade do not necessarily lie in a common plane, since the blade may be
twisted and/or curved (i.e. pre-bent), thus providing the chord plane with a correspond-
ingly twisted and/or curved course, this being most often the case in order to compen-
sate for the local velocity of the blade being dependent on the radius from the hub.

The first blade element 40, the second blade element 42, the third blade element 44,
and the fourth element 46 change the profile of four different longitudinal parts of the
blade 10, respectively. Alternatively, the blade elements can be provided as a single
blade element extending along a large longitudinal part of the blade 10 and having a
profile, which changes in the fongitudinal direction L in order to fit the changing profile
of the blade in the longitudinal direction L.
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The four blade elements 42, 44, 46, 48 are in Fig. 6 depicted as being mounted on the
suction side of the blade 10. However, the blade elements 42, 44, 46, 48 can of course
be of any of the various types depicted in Figs. 3-5. Furthermore, the blade elements
42, 44, 46, 48 are depicted as being mutually abutting. However, it is also possible to
mount the blade elements in such a manner that some or all of them are mutually
separated in the longitudinal direction L of the blade 10.

The wind turbine blade and blade element combinations as shown in Fig. 6 are thus in-
tended to replace the conventional blades of for instance a wind turbine as shown in
Fig. 1.

The invention also provides a method of changing the aerodynamic profile of at least a
first longitudinal part of a wind turbine blade, for instance by mounting one of the blade
elements shown in Figs. 3-5 in the first longitudinal part at the trailing edge of the
blade. Thereby, it is possible to change the cross-section of the first longitudinal part of
the wind turbine blade from a first airfoil profile having a leading edge and trailing edge,
where the first airfoil profile has an essentially pointed trailing edge, to a changed airfolil
profile with a blunt trailing edge, and where the changed airfoil profile is a truncated
profile of an imaginary airfoil profile with an essentially pointed trailing edge. Thus, it is
possible to increase the "aerodynamic width" as seen from the air flows from the pres-
sure side and the suction side, respectively, by mounting such a blade element on the
surface of the wind turbine blade. The first longitudinal part can for instance be any of
the regions in which any of the blade elements 42, 44, 46, 48 as shown in Fig. 6 are
placed.

it is also clear from the description that the blade elements can be used to change the
aerodynamic properties of any conventional wind turbines by mounting a blade element
according to the invention on the blades of already installed wind turbines.

The invention has been described with reference to a preferred embodiment. However,
the scope of the invention is not limited to the illustrated embodiment, and alterations
and modifications can be carried out without deviating from the scope of the invention.
The blade elements are for instance also suitable for mounting on a wind turbine blade
having a truncated airfoil profile. Thus, the blade element can change the profile from
having a truncated profile of a first imaginary airfoil profile with a substantially pointed
trailing edge with a first chord length to a changed truncated profile of a second imagi-
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nary airfoil profile with a substantially pointed trailing edge with a second chord length
being larger than the first chord length. Also, it is conceivable to provide a blade ele-
ment of the type, which is adapted to fit about the trailing edge of the blade (similar to
the embodiment shown in Fig. 5), and which changes the profile from a first airfoil pro-
file with an essentially pointed trailing edge to a changed profile with an essentially
pointed trailing edge, i.e. that the changed profile is coinciding with the imaginary pro-
file.

List of reference numerals

2 wind turbine

4 tower

6 nacelle

8 hub

10 blade

14 blade tip

16 blade root

18 leading edge

20 trailing edge

30 root area

32 transition area

34 airfoil area

40 first blade element
42 second blade element
44 third blade element
46 fourth blade element
50 airfoil profile

52 pressure side

54 suction side

56 leading edge

58 trailing edge

60 chord

62 camber line / median line

100, 200, 300 first airfoil profile
101, 201, 301 first chord
102, 202, 302  leading edge
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103, 203, 303
104, 204, 204
105, 205, 305
150, 250, 350
151, 251, 351
152, 252, 352
153, 253, 353
160, 260, 360
361

362

c

d;

ds

t

f
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trailing edge

pressure side

suction side

blade element

first surface / mounting surface
second surface / flow surface
blunt trailing edge / rear edge
imaginary airfoil profile

third surface

fourth surface

chord length

position of maximum thickness
position of maximum camber
thickness

camber
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Claims

1. A wind turbine blade and blade element combination comprising:

- a wind turbine blade (10) having a longitudinal direction (L) and a chord extending
transversely to the longitudinal direction between a leading edge (18) and a trailing
edge (20), the blade (10) comprising an airfoil profile with a thickness between a suc-
tion side and a pressure side along at least a part of the longitudinal direction and with
a position of maximum thickness between the leading edge and the trailing edge, and

- a blade element (42; 44; 46; 48; 150; 250; 350) mounted at the trailing edge (20) of
the blade (10) in a first longitudinal part of the wind turbine blade (10), characterised
in that the blade element (10) has a shape so that, when mounted in a first longitudinal
part of the wind turbine blade (10), it changes the profile of the first longitudinal part
from a first airfoil profile (100; 200; 300) with an essentially pointed trailing edge (100;
200; 300) and a first chord length (C11; C21; Car) to a changed airfoil profile with a blunt
trailing edge (153; 253; 353), the changed airfoil profile being a truncated profile of an
imaginary airfoil profile (160; 260; 360) with an essentially pointed trailing edge and a
second chord length (cia; C2z; C32) being larger than the first chord length (Ci1; Ca1; Ca1)-

2. A wind turbine blade and blade element combination according to claim 1,
wherein the blade comprises:
- a profiled contour that when being impacted by an incident airflow generates a lift, the
profiled contour being divided into:

- a root area (30) with a substantially circular profile nearest a root end of the
blade,

- an airfoil area (34) with a lift generating profile and comprising the airfoil profile
furthest away from the root end and nearest a tip end, and optionally

- a transition area (32) between the root area (30) and the airfoil area (34), the
profile of the transition area (32) gradually changing in the radial direction from the cir-
cular profile of the root area to the lift generating profile of the airfoil area.

3. A wind turbine blade and blade element combination according to claim 2,
wherein the blade element is mounted in the airfoil area of the blade only.

4. A wind turbine blade and blade element combination according to any of the pre-
ceding claims, wherein the thickness of the changed airfoil profile is continuously de-
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creasing from the position of maximum thickness to the blunt trailing edge (153; 253;
353).

5. A wind turbine blade and blade element combination according to any of the pre-
ceding claims, wherein the blade element comprises a mounting surface (151; 251;
351), a flow surface (152; 252; 353), and a blunt rear edge (153; 253; 353).

6. A wind turbine blade and blade element combination according to claim 5,
wherein the mounting surface (151; 251; 351) fits to at least a part of the contour of the
blade.

7. A wind turbine blade and blade element combination according to any of claims 5
or 6, wherein the flow surface is continuous.

8. A wind turbine blade and blade element combination according to any of claims 5-
7, wherein the flow surface is continuously connected to the airfoil profile of the blade.

9. Awind turbine blade and blade element combination according to any of claims 5-
8, wherein the distance between the mounting surface and the flow surface is increas-
ing towards the blunt rear edge.

10. A wind turbine blade and blade element combination according to any of the pre-
ceding claims, wherein the longitudinal extent of the blade element and the first longi-
tudinal part of the blade is at least 1 meter, or at least 3 meters, or at least 5 meters, or

at least 7 meters, or at least 10 meters.

11. A wind turbine blade and blade element combination according to any of the pre-
ceding claims, wherein the blunt trailing edge (153; 253; 353) has a thickness, which is
at least 5% of the maximum thickness of the blade profile.

12. A wind turbine blade and blade element combination according to any of the pre-
ceding claims, wherein the blade element (42; 44; 46; 48; 150; 250; 350), when
mounted on the wind turbine blade, extends along at least 5% of the chord, or along at
least 10% of the chord.
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13. A wind turbine blade and blade element combination according to any of the pre-
ceding claims, wherein the second chord length (cqs; C22; Ca2) is at least 5% larger than

the first chord length (cq1; Ca1; Ca1).

14. A wind turbine blade and blade element combination according to any of the pre-
ceding claims, wherein the blade element (42; 44, 46; 48; 150; 250; 350) is adapted for
mounting on the pressure side of the blade.

15. A wind turbine blade and blade element combination according to any of claims 1-
13, wherein the blade element is adapted for mounting on the suction side of the blade.

16. A wind turbine blade and blade element combination according to any of claims 1-
13, wherein the blade element is adapted to being mounted about the trailing edge of
the blade, so that a first part of the element extends along the pressure side of the
blade, and a second part extends along the suction side of the blade.

17. Wind turbine rotor comprising at least one, preferably three, wind turbine blade
and blade element combinations according to any of the preceding claims.

18. Wind turbine comprising at least one wind turbine blade and blade element com-
bination according to any of claims 1-16 or a wind turbine rotor according to claim 17.

19. A method of changing the aerodynamic profile of at least a first longitudinal part of
a wind turbine blade, characterised in that the method comprises the steps of:

a) providing a wind turbine blade with a first airfoil profile in the first longitudinal part
of the wind turbine blade and having a leading edge and a trailing edge, the first airfoil
profile having an essentially pointed trailing edge and having a first chord length, and

b) mounting a blade element on the wind turbine blade at the trailing edge of the first
longitudinal part of the blade, the blade element changing the profile of the first longitu-
dinal part to a changed airfoil profile with a blunt trailing edge, the changed airfoil profile
being a truncated profile of an imaginary airfoil profile with an essentially pointed trail-
ing edge and having a second chord length being larger than the first chord length.
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