2011/020876 A2 |0 00 O O 010 O O

W

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

-

U
(43) International Publication Date :
24 February 2011 (24.02.2011)

2P0

(10) International Publication Number

WO 2011/020876 A2

(51) International Patent Classification: Not classified

(21) International Application Number:

PCT/EP2010/062095

(22) International Filing Date:

19 August 2010 (19.08.2010)
English
English

(25)
(26)
(30)

Filing Language:

Publication Language:

Priority Data:

61/235,190 19 August 2009 (19.08.2009)

61/257,215 2 November 2009 (02.11.2009)
PA 2009 70186 2 November 2009 (02.11.2009)

Us
Us
DK

(71) Applicant (for all designated States except US): VES-
TAS WIND SYSTEMS A/S [DK/DK]; Alsvej 21,

DK-8940 Randers SV (DK).

(72)
(73)

Inventors; and

Inventors/Applicants (for US only): NARASIMALU,
Srikanth [IN/SG]; No 19 Taman Sireh, Singapore
535206 (SG). JEROMERAJAN, Premkumar [IN/SG];
Blk 686A Woodlands Drive 73, #07-34 Singapore
731686 (SG).

Agents: HERTLING, Peter et al.; Inspicos A/S, P.O.
Box 45, Kogle Allé 2, DK-2970 Hersholm (DK).

74

(81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,

AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant's entitlement to apply for and be granted
a patent (Rule 4.17(i1))

of inventorship (Rule 4.17(iv))
Published:

without international search report and to be republished
upon receipt of that report (Rule 48.2(g))

(54) Title: A WIND TURBINE COMPONENT HAVING AN EXPOSED SURFACE MADE OF A HYDROPHOBIC MATERI-

AL

Fig. 1

TrTEEyT:kyrE
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A WIND TURBINE COMPONENT HAVING AN EXPOSED SURFACE MADE OF A
HYDROPHOBIC MATERIAL

INTRODUCTION

The invention relates to a wind turbine component having a surface of a

hydrophobic material.

BACKGROUND OF THE INVENTION

Wind turbines are exposed to various impacts and they are typically designed to

resist the worst imaginable conditions.

Formation of dirt, moist, or ice on the nacelle and tower of a wind turbine may
increase the weight and shape of these components and necessitate an
increased strength of the carrying structure. In a similar manner, such formation
on the blades and rotor may change the aerodynamic properties of the wind

turbine and thus decrease the efficiency of the turbine.

Weather conditions leading to specific weight or aerodynamic changes are
typically at least partly unpredictable and, naturally, the change in weight and

surface shape is unwanted.

Until now, various non-stick surface coatings have been proposed for prevention
of adherence of water and dirt to the exterior surfaces. None of these, presently

known, surfaces have proven reliable and effective in practise.

EP 1 141 543 discloses a rotor blade formed with a liquid-repellent layer

comprising an uneven surface and a varnish with Teflon characteristics.
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DESCRIPTION OF THE INVENTION

It is an object of the invention to provide a wind turbine component which is less
affected by moist and dirt over time, and which reduces or prevents formation of

ice.

According to a first aspect, the invention provides a wind turbine component
having a surface made of a hydrophobic material and having a surface texture,

wherein the surface provides a Water Contact Angle (CA) of at least 150.

Due to the high water contact angle in combination with the hydrophobic
material, it has been found that formation of ice can be reduced or completely
prevented, and formation of dirt and moist on the surface may be limited

effectively. In particular, ice adhesion strength below 50 Kpa may be observed.

The term “hydrophobic” material herein covers any kind of material lacking
affinity to water and tending to repel and not absorb water. The term also covers

materials which tend not to dissolve in, mix with, or be wetted by water.

The hydrophobic material could include fluroPU and PU, and it may in addition
include Poly-tetra-flour-ethylene (PTFE), or materials having characteristics
similar to that of Teflon.

The hydrophobic material may be applied to the component e.g. by spraying,
and particularly by airless spraying. The particles could be mixed into the
hydrophobic material by mechanical stirring prior to the application or after the
application, e.g. by a spray distribution process, where the particles are

distributed onto the painted surface by use of air pressure.

The hydrophobic material could be cured by us of UV or sun light radiation, and
it may be advantageous to ensure adhesion strength of the coating above 4
MPa.

The surface texture could be formed by granular particles projecting from a

surface of a hydrophobic material, in particular from particles extending about
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100-500 microns above the surface of the hydrophobic material. In comparison,
the surface of the hydrophobic material, when disregarding the granular
particles extending upwards there from, may have a surface roughness of about

1-10 microns.

The granular particles may comprise various plastic materials. They may e.g. be
made from PTFE and/or Silica.

The particles may have a size between 100 and 1000 nm and they may have a

spherical shape.

The particles may form inter-molecular bonding with the hydrophobic material.
In one embodiment, each particle has a tail end being encapsulated in the
hydrophilic material, the tail end forming active groups. The active groups may
comprise OH or CO groups which facilitate the inter-molecular bonding.

The component may form housing for the drive train and generator, i.e. a so
called nacelle for the wind turbine. The component may form part of the tower,
or form the entire tower to prevent icing of the tower, or the component may
form part of the rotor or rotor blades. In particular with regards to the blades,
the invention may protect against dimensional changes due to icing and thus
reduced efficiency due to the changed aerodynamic shape of the blades. Specific
areas of the blades may be more important than other areas of the blades. In
this regards, it may be an advantage at least to provide the hydrophobic
material with texture and CA above 150 on the trailing edge of the blade, or on
the trailing edge and on the side surfaces towards the leading edge, e.g. to

cover 25-50 percent of the total outer surface of the blades.

In a second aspect, the invention provides a method of preventing icing on an
exposed surface of a wind turbine component, the method comprising applying a
layer of a hydrophobic paint to the exposed surface, and arranging granular

particles in the paint such that the particles project from the layer of paint.

The layer may be applied in a thickness of 100-150 micron over the entire outer

surface of the wind turbine or over selected areas, e.g. selected areas of the
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blades, e.g. by spraying, e.g. by airless spraying. Prior to the application, the
surface may be pre-treated to ensure adhesion strength of at least 4 Mpa.

Granular particles could be mixed with the paint before the paint is applied e.g.
by mechanical stirring, or they could be arranged in the not-yet cured layer of
paint. Finally, the paint could be cured by UV radiation.

In a third aspect, the invention provides a blade for reducing noise in operation
of a wind turbine, the blade having an exposed surface made of a hydrophobic
material and having a surface texture providing a Water Contact Angle (CA) of
at least 150.

In a fourth aspect, the invention provides a method of reducing noise in a wind
turbine, the method comprising applying a layer of a hydrophobic paint to the
exposed surface, and arranging granular particles in the paint such that the

particles project from the layer of paint.

The third and fourth aspect may include any of the features and steps described
already with respect to the first and second aspects of the invention.

DETAILED DESCRIPTION

Further scope of applicability of the present invention will become apparent from
the following detailed description and specific examples. However, it should be
understood that the detailed description and specific examples, while indicating
embodiments of the invention, are given by way of illustration only, since
various changes and modifications within the spirit and scope of the invention

will become apparent to those skilled in the art from this detailed description.

Figs. 1-6 illustrate schematically a coating sequence for providing a component

according to the invention, and

Figs 7-10 illustrate preferred shapes of the granular particles.
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As shown in fig. 1, the wind turbine component 1 is coated with a layer 2 of a

hydrophobic material.

Fig. 2 illustrates that granular particles 3 have been arranged in the layer 2,

such that the particles extend upwardly from the hydrophobic material.

Figs. 3 and 4 illustrate how the shape and size of the particles 3 provides the CA

of at least 150 degrees.

Figs. 5 and 6 illustrate the arrangement of the granular particles side-by-side on

the exposed surface. Fig. 6 is an enlarged view of a section of Fig. 5.

Figs. 7-10 illustrate cross sections through granular particles with different

shapes.
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CLAIMS

1. A wind turbine component having an exposed surface made of a hydrophobic
material and having a surface texture providing a Water Contact Angle (CA) of
at least 150.

2. A component according to claim 1, wherein the hydrophobic material

comprises a material selected from the group consisting of fluroPU and PU.

3. A component according to claim 1 or 2, wherein the surface texture is formed

by granular particles projecting from a surface of a hydrophobic material.

4. A component according to claim 3, wherein the granular particles extend

about 100-500 microns above the surface of the hydrophobic material.

5. A component according to claim 3 or 4, wherein the granular particles

comprises a material selected from the group consisting of PTFE and Silica.

6. A component according to any of claims 3-5, wherein the particles have a size
between 100 and 1000 nm.

7. A component according to any of claims 3-6, wherein the particles have a
spherical shape.

8. A component according to any of claims 3-7, wherein the particles form inter-
molecular bonding with the hydrophobic material.

9. A component according to any of claims 3-8, wherein each particle has a tail
end being encapsulated in the hydrophilic material, the tail end forming active

groups.

10. A component according to claim 9, wherein the active groups comprises OH
or CO groups.
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11. A component according to any of claims 1-10, forming a blade for the wind

turbine.

12. A method of providing anti-icing properties on an exposed surface of a wind
turbine component, the method comprising applying a layer of a hydrophobic
paint to the exposed surface and arranging granular particles in the paint such
that the particles project from the layer of paint.

13. A method according to claim 12, wherein the layer is applied in a thickness
of 100-150 micron.

14. A method according to claim 12, wherein the layer is applied by airless

spraying.

15. A method according to claim 12, wherein the layer is cured by UV radiation

or by sun light radiation.

16. A method according to claim 12, wherein the granular particles are applied
in the paint by mechanical stirring prior to the application of the paint on the

surface.

17. A method according to claim 12, wherein the granular particles are applied

after a layer of paint has been applied.

18. A method according to claim 17, wherein the granular particles are applied

by spraying the particles into the not yet cured layer of paint.

19. A blade for reducing noise in operation of a wind turbine, the blade having
an exposed surface made of a hydrophobic material and having a surface
texture providing a Water Contact Angle (CA) of at least 150.

20. A method of reducing noise in a wind turbine, the method comprising
applying a layer of a hydrophobic paint to the exposed surface, and arranging
granular particles in the paint such that the particles project from the layer of

paint.
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Fig. 3
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Fig. 7 Fig. 8

Fig. 9 Fig. 10
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