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DESCRIPTION

[0001] The invention relates to an arrangement to reduce aerodynamic noise, which is originated by a wind turbine blade.
[0002] EP 1 314 885 discloses a flexible serrated trailing edge of a wind turbine. A serrated panel is connected at the trailing
edge of the blade to optimize the aerodynamic characteristics of the wind turbine blade. This results in an increased electrical

output power of the wind turbine for example.

[0003] The shape of the trailing edge even influences the noise or the aerodynamic noise, which is originated by the wind turbine
blade.

[0004] Thus the dimension and the shape of a panel, which is attached to the trailing edge, even contribute to the aerodynamic
noise of the turning wind turbine blade. Thus a compromise needs to be found between the location and the dimension of the
panel for an improved blade-characteristic on the one hand and a reduced aerodynamic noise on the other hand.

[0005] FIG 4 shows a blade 1 of a wind turbine. A number of panels 2 are arranged at and along the trailing edge TE of the
blade 1. The panels 2 show a number of serrations SE. the size and the shape of the panels are optimized in a way that a lift-

drag-ratio of the blade is increased. Thus the aerodynamic characteristics of the blade 1 are improved.

[0006] The panels 2 might connected by a glue with the trailing edge TE. Thus retrofitting of existing blades in dependency of
specific conditions of the site of the wind turbine is quite easy.

[0007] The panels 2 may be made in smaller sections and may be attached side by side as illustrated. Thus an entire flap,
arranged at the trailing edge TE of the blade, is established or constituted.

[0008] FIG 5 shows a specific detail of FIG 4, which is indicated by a circle there.

[0009] The flap FP as shown here in detail comprises several panels 2. This allows a flexible movement of the serrated panels 2
when the wind turbine is in operational mode. Due to the flexing of the serrated panels the blade characteristics are improved.

[0010] There is a little gap GP between two adjacent panels 2. The gap GP is needed for the flexing movement of the panels 2.

[0011] Additionally the panels 2 are connected with the trailing edge TE by a band or strip or connection-area FX This
connection-area FXis preferably used for a glue-connection.

[0012] Another band or strip OL is arranged between the connection area FXand the serrations SE, thus a kind of "overhang" or
projection OL is created.

[0013] The little gap GP between the panels 2 generates a whistletone as aerodynamic noise. The whistle-tone is even
influenced by the dimension of the strip OL or overhang OL.

[0014] The whistle tone is originated by the wind V, which is slipping through the gap GP. This is schematically shown in FIG 6.
[0015] FIG 7 refers to the FIG 5 and shows a well known prior art solution to reduce this whistle-tone.
[0016] The gap GP between the panels 2 is filled with a flexible filler material 3.

[0017] However the filler material 3 deteriorates over time and becomes stiff and inflexible. Thus the filler material 3 finally might
fall off.

[0018] The usage of the filler material even results in time extensive work thus this solution is expensive.
[0019] Document US 2011/0142637 shows another configuration to reduce noise according to the preamble of claim 1.

[0020] It is therefore the aim of the invention to provide an improved arrangement to reduce or even avoid noise, which is
originated by a wind turbine blade.
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[0021] This aim is solved by the features of claim 1.
[0022] Preferred configurations are addressed by the dependent claims.

[0023] According to the invention an arrangement is provided to reduce aerodynamic noise, which is originated by a wind turbine
blade. The blade comprises a first panel and a second panel. The first and the second panel are arranged at the trailing edge of
the blade, while the first panel is adjacent to the second panel. The first panel comprises a first transition zone and the second
panel comprises a second transition zone. The first transition zone and the second transition zone are engaged in a way that the
origination of whistle tones by a gap, which is between the first panel and the adjacent second panel, is reduced or even avoided.

[0024] In the invention the first and/or the second transition zone comprises a lip. The lip is used for an engaged connection of
the transition zones. Thus the gap is narrowed and reduced in a way that the slipping of wind through the gap is hindered or
avoided.

[0025] According to the invention the first and the second transition zone comprise a lip each. The lips are overlapped and are
preferably engaged in a form-fitted manner. Thus the gap is narrowed or even closed or reduced in a way that the slipping of
wind through the gap is hindered or avoided.

[0026] In a preferred configuration the first transition zone is engaged with the second transition zone by a groove-and-tongue
connection. Thus the gap is narrowed or even closed or reduced in a way that the slipping of wind through the gap is hindered or
avoided.

[0027] In a preferred configuration the panels are arranged and shaped in a way that the aerodynamic characteristic of the
blade is improved.

[0028] In a preferred configuration the panels are arranged and prepared for a flexing movement of the panels. Thus the
aerodynamic characteristic of the blade is improved.

[0029] In a preferred configuration the engaged transition zones are prepared to support the flexing movement of the panels.
Thus the aerodynamic characteristic of the blade is improved, too.

[0030] In a preferred configuration the panels comprise a number of serrations (SE), which are arranged and shaped in a way
that the aerodynamic characteristic of the blade is improved.

[0031] In a preferred configuration the panels are connected with the trailing edge by a glued connection. Thus retrofitting of
existing blades with panels is enabled.

[0032] The arrangement invented allows a trade-off between optimized aerodynamic characteristics of the blade on the one
hand and an optimized noise-reduction on the other hand.

[0033] The invention results in a long-term and quite stable arrangement avoiding unreliable and weak parts, which were used
before - like filler material for example.

[0034] The invention allows the reduction of working time and thus the reduction of costs.

[0035] The invention even allows the compensation of tolerances, which might be introduced by two spaced adjacent panels.
Variances or tolerances are met and compensated by the specific overlapping portion as claimed.

[0036] The invention can be used for each shaped panel. It does not matter if the panel is serrated or not. Thus a wide range of
panels can be used optimize the blade.

[0037] Even an optimized retrofitting of existing blades by panels is supported by the arrangement invented.

[0038] The invention is shown in more detail by help of figures.

FIG 1
shows a blade with panels as starting point for the arrangement invented,
FIG 2
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shows the engagement of the panels according to the invention,
FIG3
shows a detail of the connection, which is shown in FIG 2, and
FIG 4
to FIG 7 show the prior art discussed in the introduction of this description.

[0039] FIG 1 shows a blade 11 with panels 21 as starting point for the arrangement invented.

[0040] Anumber of panels 21 are arranged at and along the trailing edge TE1 of the blade 11. The panels 21 show a number of
serrations SE1.

[0041] The size and the shape of the panels 21 are optimized in a way that a lift-drag-ratio of the blade 11 is increased. Thus the
aerodynamic characteristics of the blade 11 are improved.

[0042] The panels 21 might be connected by glue with the trailing edge TE1. Thus retrofitting of existing blades 11 in
dependency of specific conditions of the site of the wind turbine is quite easy.

[0043] The panels 21 may be made in smaller sections and may be attached side by side as illustrated. Thus an entire flap,
arranged at the trailing edge TE1 of the blade 11, is established or constituted.

[0044] FIG 2 shows the engagement of the panels 21 according to the invention. Reference is made to FIG 1 and to the circle
shown there.

[0045] The panels 21 are arranged in adjacent manner as shown in FIG 1.
[0046] A first panel 21A comprises a first transition zone TZ1. A second panel 21B comprises a second transition zone TZ2.
[0047] The first transition zone TZ1 and even the second transition zone TZ2 comprises a lip each.

[0048] The lips overlap each other thus the lips are engaged when the panels 21 are positioned at the trailing edge TE1 of the
blade 11.

[0049] The gap GP1, which is arranged between the panels 21A and 21B, is reduced in its dimension thus the origination of
whistle tones by the gap GP1 is reduced or even avoided.

[0050] The overlap allows the flexible movement of the panels 21 in relation to each other. Thus the flexibility of the construction
is maintained.

[0051] FIG 3 shows the engaged lips LIP and thus even the engaged transition zones TZ1, TZ2 referring to FIG 2 and FIG 1.
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Patentkrav

1. Anordning til reduktion af stej, der genereres af en vindmellevinge (11),

- hvor vindmgllevingen (11) omfatter en forste plade (21A) og en anden pla-
de (21B),

- hvor den fgrste plade (21A) og den anden plade (21B) er anbragt pa vind-
mallevingens bagkant (TE1),

- hvor den fgrste plade (21A) er ved siden af den anden plade (21B)

- hvor den fagrste plade (21A) omfatter en forste overgangszone (TZ1), og
hvor den anden plade (21B) omfatter en anden overgangszone (TZ2), ken-
detegnet ved, at

- den fgrste overgangszone (TZ1) og den anden overgangszone (TZ2) hver
iseer omfatter en laebe (LIP), og

- hvor laeberne (LIP) overlapper hinanden;

- séledes at et mellemrum mellem den forste plade (21A) og den anden pla-
de (21B) gores smallere, saledes at generering af flgjtelyde ved mellemrum-
met reduceres eller endda undgas.

2. Anordning ifalge krav 1, hvor den farste overgangszone (TZ1) er i indgreb
med den anden overgangszone (TZ2) ved hjaelp af en rille-og-tunge-
forbindelse.

3. Anordning ifolge et af kravene 1 eller 2, hvor pladerne (21, 21A, 21B) er
indrettet og fremstillet til en bojebevaegelse af pladerne (21, 21A, 21B).

4. Anordning ifelge krav 3, hvor overgangszonerne (TZ1, TZ2), der er i ind-
greb med hinanden, er fremstillet til at understotte bgjebevaegelsen af pla-
derne (21, 21A, 21B).

5. Anordning ifelge krav 3, hvor pladerne (21, 21A, 21B) er indrettet og for-
met pa en sddan méde, at vindmgllevingens (11) aerodynamiske egenskab
forbedres.

6. Anordning ifelge et af kravene 1 til 5, hvor pladerne (21, 21A, 21B) omfat-
ter et antal takker (SE1), der er indrettet og formet pa en saddan méade, at
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vindmgllevingens (11) aerodynamiske egenskab forbedres.

7. Anordning ifalge et af kravene 1 til 5, hvor pladerne (21, 21A, 21B) er for-
bundet med bagkanten (TE1) ved hjeelp af en limforbindelse.
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DRAWINGS
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