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(57) Abstract: A wind turbine blade is described having a serrated trailing

edge. Flow straightening vanes are provided on the serrations, to prevent a

blade.

* Fig.7

lateral or side flow over the edges of the serrations, which are preferably
provided at incidence to the flow over the wind turbine blade. The vanes can
be formed integrally with the serrations, or attached to existing setrations as
a retrofit solution. The serrations with the vanes can be provided as a trailing
edge panel for attachment to the trailing edge of an existing wind turbine
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A Wind Turbine Blade

Field of the Invention
The present invention relates to a wind turbine blade having trailing edge serrations.

Background of the Invention

Wind turbine blades are sometimes provided with serrations along the blade trailing
edges, in an effort to reduce blade trailing edge noise and/or to improve wind turbine
blade efficiency, as can be seen in EP1314885.

With reference to Fig. 5, an enlarged view of a set of serrations is indicated at 100,
the serrations 100 comprising a base end 102 arranged at the trailing edge of a wind
turbine blade and an apex or tip end 104. During operation of a wind turbine having
such a wind turbine blade, the airflow over the serrations 100 — as indicated by the
arrows in Fig. 5 — can flow in a lateral direction, to the sides of the serrations.
Accordingly, the flow can exit the serrations at a different angle of incidence to the
designed incidence angle. The effect can be even more pronounced for cases where
the trailing edge serrations are arranged at incidence to the direction of flow at the
blade trailing edge.

As a result, the effectiveness of the serrations 100 is diminished, due to the lack of
control of flow angle.

US 2012/027590 A1 discloses a wind turbine blade provided with noise reducer
features that are arranged on the surface of the wind turbine blade such that they
form serration. The noise reduce features have a triangular cross-section with a
central ridge oriented normal to the trailing edge of the blade. The noise reducer
features are associated with the same problems as the aforementioned serrations,
since the ridges will tend to divert the flow.

It is an object of the invention to provide a wind turbine blade having an improved
trailing edge configuration.
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Summary of the Invention
Accordingly, there is provided a wind turbine blade having a profiled contour including
a pressure side and a suction side, and a leading edge and a trailing edge with a
chord having a chord length extending there between, the wind turbine blade
extending in a spanwise between a root end and a tip end, the wind turbine blade
comprising a plurality of serrations provided along at least a portion of the trailing
edge of the blade,

wherein the wind turbine blade further comprises at least one flow
straightening vane projecting from a surface of said serrations, said at least one flow
straightening vane arranged to straighten flow over said surface of said serrations.
The flow straightening vane or vanes act as a flow barrier to prevent lateral flow over
the blade serrations, the vane or vanes accordingly aligning the direction of flow over
the serrations with a desired direction of flow. The desired direction of flow is
generally in line with a transverse or chordal direction of flow over the wind turbine
blade.

It will be understood that flow straightening vanes may be provided on each ftrailing
edge serration of a wind turbine blade. Alternatively, it will be understood that flow
straightening vanes may be provided on a portion or subset of the plurality of trailing
edge serrations of a wind turbine blade, for example in spanwise sections of the
blade where it is desired to ensure straightened flow over blade serrations. The flow
straightening vanes may be provided on serrations located in the outboard portion of
the wind turbine blade.

In an advantageous embodiment, the serrations comprise a base proximal to the
trailing edge of the blade and an apex distal to the trailing edge of the blade with a
notional line extending from a midpoint of the base to the apex, and wherein the at
least one flow straightening vane is arranged spaced from the notional line.
Accordingly, the at least one flow straightening vane will be adapted to straightening
the flow towards said notional line.

In another advantageous embodiment, the serrations have a substantially uniform
thickness with the at least one flow straightening vane projecting from the surface of
said serrations. The serrations may e.g. be formed of a panel attached to the blade or
sandwiched between a pressure side shell part and a suction side shell part.
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Preferably, said at least one flow straightening vane projects substantially
perpendicularly from the surface of said serrations, in a flapwise direction. Preferably,
said at least one flow straightening vane comprises a substantially planar projection,
said substantially planar projection extending in a substantially transverse or chordal
direction, preferably aligned with a desired local direction of flow over the wind turbine
blade.

Preferably, said serrations are arranged at incidence to the flow over the wind turbine
blade, i.e. at an angle to the flow direction over the blade at the trailing edge of the
blade. In one aspect, said serrations are angled towards the pressure side of the
wind turbine blade. Preferably, said serrations are angled to the flow direction over
the wind turbine blade at an angle of between 0-45 degrees to the flow direction,
preferably between 1-25 degrees.

Preferably, said at least one flow straightening vane has a height above said surface
of said serrations approximately equivalent to a local boundary layer thickness at said
at least one flow straightening vane.

As the vanes are substantially equal to the height of the boundary layer at the
location of the vanes, accordingly the boundary layer flow is retained in a relatively
straight flow direction over the serrations. It will be understood that the boundary
layer height may vary along the length of the blade, dependent on blade design
factors.

For example, for a known blade such as the 48.7 meter-long blade available from
General Electric Company, the calculated local boundary layer thickness with the
blade operating at rated rpm will vary chordwise and spanwise over the blade from
about 1 millimetre to about 202 millimetres. At 60% chord from the leading edge of
the suction side of such a blade 20, the boundary layer thickness is typically between
about 6 millimetres and 52 millimetres. At roughly the same chord position for the
outer 33% of the suction side of the span, the boundary layer thickness can range
from about 6 millimetres to about 16 millimetres.

The boundary layer thickness for the area close to the trailing edge of the blade can
be between approximately 6 millimetres to approximately 50 millimetres. Preferably,
the boundary layer thickness is within the range of approximately 20-50 millimetres.
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Preferably, said at least one flow straightening vane projects from a pressure-side
surface of said serration. Additionally or alternatively, said at least one flow
straightening vane projects from a suction-side surface of said serration. The height
of the vane may vary along the length of the vane.

Accordingly, it will be understood that the vanes may be provided on one side of the
serrations, or on both sides.

Preferably, said at least one flow straightening vane projects from an end of said

serrations.

As the vanes project at least partially into the wake of the serrations, the flow
straightening effect continues after air flow has left the serration surface. Accordingly,
the vanes act to reduce trailing edge vortices, which can have a detrimental effect on
operational noise produced by the wind turbine blade.

Preferably, said at least one flow straightening vane projects from an end of said
serrations by a length corresponding to the height of the boundary layer at the
location of the vanes. In an additional or alternative aspect, said at least one flow
straightening vane projects from an end of said serrations by a length corresponding
to approximately 1/3 of the length of the serration from a base of the serration to the
apex or tip of the serration (that the vane projects from).

Preferably, said vanes are formed from a plastic material.

Preferably, the wind turbine blade comprises at least one trailing edge serration,
wherein a pair of flow straightening vanes project from a surface of said at least one
trailing edge serration.

By arranging a pair of flow straighteners on a serration, an effective flow channel can
be created on the serration to ensure a straight flow direction, minimizing or

eliminating lateral flow.

Preferably, said pair of flow straightening vanes are arranged on said at least one
trailing edge serration wherein said vanes are approximately equidistantly spaced
from a centerline of said at least one trailing edge serration.
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It will be understood that the centreline comprises a notional line extending from the
midpoint of the base of said serration to the apex or tip of said serration.

Preferably, said pair of flow straightening vanes are spaced from each other on said
trailing edge serration in the spanwise direction of the blade by a distance equal to
approximately half of the width of said trailing edge serration measured in the

spanwise direction.

In one aspect, the flow straightening vanes are formed integrally with said serrations.

In an alternative aspect, the flow straightening vanes are provided as add-on
elements which can be attached to existing serrations, for example as a retrofit
solution. The elements may be attached using any suitable mechanism, for example
adhesive bonding and/or a snap-fit or clip-on interlocking connection.

Preferably, a leading-edge-side of said at least one flow straightening vane tapers in
the direction of the leading edge of the blade.

Preferably, a trailing-edge-side of said at least one flow straightening vane tapers in
the direction of flow over the blade.

By tapering either one or both of the ends of the vanes, the negative aerodynamic

impact of the use of the vanes is minimized.

There is further provided a wind turbine comprising at least one of the blades as
described above.

There is also provided a serrated panel for a wind turbine blade, the panel arranged
to be attached to the trailing edge of a blade to form a plurality of serrations at the
trailing edge of the blade,

wherein the panel further comprises at least one flow straightening vane
projecting from a surface of said serrations, said at least one flow straightening vane
arranged to straighten flow over said surface of said serrations.

Description of the Invention
Embodiments of the invention will now be described, by way of example only, with
reference to the accompanying drawings, in which:
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Fig. 1 shows a wind turbine;

Fig. 2 shows a schematic view of a wind turbine blade according to the
invention;

Fig. 3 shows a schematic view of an airfoil profile of the blade of Fig. 2;

Fig. 4 shows a schematic view of the wind turbine blade of Fig. 2, seen from
above and from the side;

Fig. 5 illustrates flow over a prior art set of trailing edge serrations;

Fig. 6 illustrates flow over a set of trailing edge serrations according to the
invention;

Fig. 7 illustrates an isometric perspective view of a serration of Fig. 6;

Fig. 8 illustrates a side plan view of a serration of Fig. 6; and

Fig. 9 illustrates side plan views of a plurality of different flow straightening
vanes shapes according to different embodiments of the invention.

It will be understood that elements common to the different embodiments of the

invention have been provided with the same reference numerals in the drawings.

Fig. 1 illustrates a conventional modern upwind wind turbine 2 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, the blade extending in a spanwise direction between the
root 16 and the tip 14. The rotor has a radius denoted R.

Fig. 2 shows a schematic view of a wind turbine blade 10. The wind turbine blade 10
has the shape of a conventional wind turbine blade and comprises a root region 30
closest to the hub, a profiled or an airfoil region 34 furthest away from the hub and a
transition region 32 between the root region 30 and the airfoil region 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 the opposite direction of
the leading edge 18. An array of trailing edge serrations 21 are provided along a
portion of the trailing edge 20 of the blade. In general, flow of air over the wind turbine
blade 10 extends from the leading edge 18 to the trailing edge 20 in a generally

transverse or chordwise direction.

The airfoil region 34 (also called the profiled region) has an ideal or almost ideal
blade shape with respect to generating lift, whereas the root region 30 due to
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structural considerations has a substantially circular or elliptical cross-section, which
for instance makes it easier and safer to mount the blade 10 to the hub. The diameter
(or the chord) of the root region 30 is typically constant along the entire root area 30.
The transition region 32 has a transitional profile 42 gradually changing from the
circular or elliptical shape 40 of the root region 30 to the airfoil profile 50 of the airfoil
region 34. The chord length of the ftransition region 32 typically increases
substantially linearly with increasing distance r from the hub.

The airfoil region 34 has an airfoil profile 50 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 r from the hub.

It should be noted that the chords of different sections of the blade normally do not 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 correspondingly twisted and/or curved course, this
being most often the case in order to compensate for the local velocity of the blade
being dependent on the radius from the hub.

Fig. 3 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
geometrical 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 (or upwind) side and the leeward (or downwind) 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 follows 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
(or suction side camber) and lower camber (or pressure side 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 ¢,
the maximum camber f, the position d; of the maximum camber 7, the maximum airfoil
thickness ¢, which is the largest diameter of the inscribed circles along the median
camber line 62, the position d; of the maximum thickness ¢, and a nose radius (not
shown). These parameters are typically defined as ratios to the chord length ¢. Thus,
a local relative blade thickness t/c is given as the ratio between the local maximum
thickness ¢ and the local chord length c. Further, the position d, of the maximum
pressure side camber may be used as a design parameter, and of course also the

position of the maximum suction side camber.

Fig. 4 shows some other geometric parameters of the blade. The blade has a total
blade length L. As shown in Fig. 2, the root end is located at position r= 0, and the tip
end located at r= L. The shoulder 40 of the blade is located at a position r= L, and
has a shoulder width W, which equals the chord length at the shoulder 40. The
diameter of the root is defined as D. Further, the blade is provided with a pre-bend,
which is defined as Ay, which corresponds to the out of plane deflection from a pitch
axis 22 of the blade.

The wind turbine blade 10 generally comprises a shell made of fibre-reinforced
polymer, and is typically made as a pressure side or upwind shell part 24 and a
suction side or downwind shell part 26 that are glued together along bond lines 28
extending along the trailing edge 20 and the leading edge 18 of the blade 10. Wind
turbine blades are generally formed from fibre-reinforced plastics material, e.g. glass
fibres and/or carbon fibres which are arranged in a mould and cured with a resin to
form a solid structure. Modern wind turbine blades can often be in excess of 30 or 40
metres in length, having blade root diameters of several metres. Wind turbine blades
are generally designed for relatively long lifetimes and to withstand considerable
structural and dynamic loading.

With reference to Fig. 6, an enlarged view of a plurality of serrations 100 of the
serrated trailing edge 21 are shown. The serrations 100 comprise a base end 102
which is arranged at the trailing edge 20 of the wind turbine blade 10, and a tip end
104 which extends downwind of the blade trailing edge 20. The illustrated serrations
are substantially planar, but it will be understood that the serrations may vary in depth
or thickness, in particular having tapered or chamfered edges. The serrations 100 are
shown as having a profile substantially corresponding to an isosceles triangle, but it
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will be understood that other serration shape profiles may be used, e.g. curved or
wave-shaped profiles, crenelated edges, etc.

The serrations 100 are provided with flow straightening vanes 106, which project from
surfaces of the serrations 100. The vanes 106 act as barriers to prevent lateral or
side flow over the edges of the serrations 100, resulting in straightened airflow over
the serrations 100, as indicated by the arrows in Fig. 6.

Preferably, a pair of flow straightener vanes 106 are used for each serration 100,
which can act to form an effective flow channel on the serration 100, but it will be
understood the any number of vanes 106 may be used for each serration 100, e.g. 1,
3, 4, 5, etc. vanes per serration.

With reference to Figs. 7 and 8, the flow straightening vanes 106 are arranged to
project from opposite surfaces of the serrations 100, and accordingly project on both
the pressure side 24 and the suction side 26 of the wind turbine blade 10. In addition,
the flow straightener vanes 106 are arranged to project from the end of the serrations
100 downwind of or in the wake of the serrations 100. It will be understood that, for
alternative embodiments of the invention, the vanes 106 may be arranged to project
from a single side of the serrations 100, and may or may not project from the end of
the serrations 100.

Preferably, the vanes project from an end of said serrations 100 by a length L1
corresponding to approximately 1/3 of the total length T of the serration 100, the total
length T taken from a base of the serration to the apex or tip of the serration.

Preferably, the height of the vanes 106 above the surface of the serrations 100 is
selected to be substantially equivalent to the height of the boundary layer over the
wind turbine blade 10 local to the vaned serrations 100.

In some embodiments, the vanes 100 can be selected to have a uniform height to
ensure that the vanes will approximate or exceed boundary layer height for at least a
majority of the locations along the blade 10 where the vaned serrations are located.
Alternatively, as the boundary layer height may vary along the length of the blade,
dependent on blade design factors, the height of the vanes 106 may vary along the
spanwise direction of the blade 10.
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For example, for a known blade such as the 48.7 meter-long blade available from
General Electric Company, the calculated local boundary layer thickness with the
blade operating at rated rpm will vary chordwise and spanwise over the blade from
about 1 millimetre to about 202 millimetres. At 60% chord from the leading edge of
the suction side of such a blade 20, the boundary layer thickness is typically between
about 6 millimetres and 52 millimetres. At roughly the same chord position for the
outer 33% of the suction side of the span, the boundary layer thickness can range
from about 6 millimetres to about 16 millimetres. At the trailing edge of the blade, the
boundary layer thickness can be Dbetween approximately 6 millimetres to
approximately 50 millimetres, preferably, within the range of approximately 20-50

millimetres.

For the embodiment shown in Figs. 7 and 8, as the vanes 106 project from both sides
of the serrations 100, the combined height H is substantially equivalent to the height
of the boundary layer on both the pressure- and suction-side of the serrations 100.

The vanes 106 are preferably symmetrically arranged on the serrations 100, at an
equal distance on either side of the centreline of the serrations 100, the centreline
defined as a notional line extending from the midpoint of the base 102 of a serration
to the tip 104 of the serration. Preferably, the vanes 106 are spaced from the
centreline approximately one quarter of the width W measured at the base 102 of the
serration, such that the distance between vanes 106 on a serration 100 is
approximately W/2.

The side profile of the vanes 106 may be shaped based on the aerodynamic design
requirement. In the embodiment shown, the leading-edge-facing side 106a of the
vanes 106 tapers towards the surface of the serrations and/or the wind turbine blade,
such that any negative aerodynamic effects which may be introduced by the use of
additional components is minimised. In addition, the trailing-edge-facing side 106b
which is arranged towards the wake of the wind turbine blade tapers towards a point
or edge.

In the embodiment illustrated in Fig. 8, the serrations 100 are provided as part of a
trailing edge panel 108 for attachment to the trailing edge 20 of a wind turbine blade
10. The panel 108 comprises a base section 110 for attachment to the blade 10, with
the serrations 100 arranged at an angle to the base section 110 such that the
serrations 100 are arranged at incidence to the air flow over the wind turbine blade
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10, the direction of air flow over the wind turbine blade generally indicated by the
arrow F. The vanes 106 may be shaped to accommodate the trailing edge 20 of the
blade 10. For example, in Fig. 8, on a first side of the panel 108 the vanes 106 extend
around a bend in the panel 108 and extend onto the base section 110 of the panel
108. On the opposite side, which is used to attach the based section 110 to the blade
10, the leading-edge-side 106a of the vanes may be provided with a step end 112 so
that as the panel 108 is mounted to the blade 10, the leading-edge-side 106a of the
vanes 106 on that side are substantially flush with the surfaces at the trailing edge 20
of the wind turbine blade 10. In this regard, the step end 112 may be dimensioned to
correspond with the thickness of the trailing edge 20 of the wind turbine blade 10.

While the flow straightening vanes 106 may be formed integrally as part of the
serrations 106, e.g. as part of a moulding process, in further aspects the flow
straightening vanes 106 may be provided as separate add-on elements which can be
attached to serrations 100. The add-ons may be provided as slotted elements which
can be slid onto a serration from the end of the serration, and may be secured to the
serration using any suitable means, e.g. adhesive bonding and/or a mechanical clip-
on or snap-fit connection, based on interlocking elements provided on the serration
and the add-ons.

While Figs. 7 and 8 show a particular design of vanes 1086, it will be understood that
different geometries may be used for different embodiments of the invention, to
provide different aerodynamic effects. With reference to Fig. 9, different sample
geometries are shown. The different geometries each show a slot aperture at the
leading-edge-side to receive or be fitted over a portion of a serration, and a trailing
edge side to be arranged towards the wake of a wind turbine blade.

Fig. 9(a) shows a vane design having an elongated hexagonal profile. Fig. 9(b)
illustrates a vane similar to Fig. 9(a), having a flat trailing-edge-side. Fig. 9(c) shows a
further variation on Fig. 9(b), where the trailing-edge-side comprises a notched
profile. In addition, it will be understood that the edges of the vanes may comprise
tapered or chamfered corners. In a further aspect, while the vanes illustrated in the
figures are substantially planar elements, it will be understood that the vanes may be
shaped along the longitudinal extent of the vanes, e.g. curved vanes, etc.

By providing flow straighteners for use in combination with trailing edge serrations,
the aerodynamic flow over the serrations is maintained in designed-for orientations,

thereby improving the effectiveness of the serrated trailing edge.
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The invention is not limited to the embodiments described herein, and may be
modified or adapted without departing from the scope of the present invention.
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CLAIMS

1. A wind turbine (10) blade having a profiled contour including a pressure side and a
suction side, and a leading edge (18) and a trailing edge (20) with a chord having a
chord length extending therebetween, the wind turbine blade (10) extending in a
spanwise between a root end and a tip end, the wind turbine blade comprising a
plurality of serrations (100) provided along at least a portion of the trailing edge (20)
of the blade (10),

wherein the wind turbine blade (10) further comprises at least one flow
straightening vane (106) projecting from a surface of said serrations (100), said at
least one flow straightening vane (106) arranged to straighten flow over said surface
of said serrations (100).

2. The wind turbine blade of claim 1, wherein the serrations (100) comprise a base
(102) proximal to the trailing edge (20) of the blade (10) and an apex (104) distal to
the trailing edge (20) of the blade (10) with a notional line extending from a midpoint
of the base (102) to the apex (104), and wherein the at least one flow straightening
vane (106) is arranged spaced from the notional line.

3. The wind turbine blade of claim 1 or 2, wherein the serrations (100) have a
substantially uniform thickness with the at least one flow straightening vane (106)
projects, e.g. substantially normal, to the surface of said serrations (100).

4. The wind turbine blade of any preceding claim, wherein said at least one flow
straightening vane projects (106) substantially perpendicularly from the surface of
said serrations (100), in a flapwise direction.

5. The wind turbine blade of any preceding claim, wherein said serrations (100) are
arranged at incidence to the flow over the wind turbine blade (10).

6. The wind turbine blade of any preceding claim, wherein said at least one flow
straightening vane (106) has a height above said surface of said serrations (100)
approximately equivalent to a local boundary layer thickness at said at least one flow
straightening vane.
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7. The wind turbine blade of any preceding claim, wherein said at least one flow
straightening vane (106) projects from a pressure-side surface of said serration (100)
and a suction-side surface of said serration (100).

8. The wind turbine blade of any preceding claim, wherein said at least one flow
straightening vane (106) projects from an end of said serrations (100), preferably by a
length corresponding to approximately a local boundary layer thickness at said at
least one flow straightening vane (100).

9. The wind turbine blade of any preceding claim, wherein the wind turbine blade (10)
comprises at least one ftrailing edge serration (100), wherein a pair of flow
straightening vanes (106) project from a surface of said at least one trailing edge
serration (100).

10. The wind turbine blade of claim 9, wherein said pair of flow straightening vanes
(106) are arranged on said at least one trailing edge serration (100) wherein said
vanes (106) are approximately equidistantly spaced from a centerline of said at least
one trailing edge serration (100), preferably said pair of flow straightening vanes
(106) are spaced from each other on said trailing edge serration (100) in the
spanwise direction of the blade (10) by a distance (W/2) equal to approximately half
of the width (W) of said trailing edge serration (100) measured in the spanwise
direction.

11. The wind turbine blade of any preceding claim, wherein said flow straightening
vanes (106) are formed integrally with said serrations (100).

12. The wind turbine blade of any one of claims 1-10, wherein said flow straightening
vanes (106) are provided as add-on elements arranged to be attached to said
serrations (100).

13. The wind turbine blade of claim 12, wherein said flow straightening vanes (106)
are attached to said serrations (100) using adhesive bonding and/or a snap-fit or clip-

on interlocking connection.

14. The wind turbine blade of any preceding claim, wherein a leading-edge-side
(106a) of said at least one flow straightening vane (100) tapers in the direction of the
leading edge of the blade (10).
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15. The wind turbine blade of any preceding claim, wherein a trailing-edge-side
(106b) of said at least one flow straightening vane (100) tapers in the direction of flow
over the blade (10).

16. A wind turbine comprising at least one wind turbine blade as claimed in any one

of claims 1-17.

18. A serrated panel (108) for a wind turbine blade, the panel (108) arranged to be
attached to the trailing edge of a blade to form a plurality of serrations (100) at the
trailing edge of the blade,

wherein the panel (108) further comprises at least one flow straightening
vane (106) projecting from a surface of said serrations (100), said at least one flow
straightening vane (100) arranged to straighten flow over said surface of said

serrations (100).
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