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Cold climate validation testing in a large climate chamber,

cold-start-up-test bench and large icing test array

Skelleftea, Winterwind 2022, 20 April
bram.cloet@sirris.be
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Validation of

Wind turbine components
Integrated sub-assemblies

Wind turbine drivetrains (gearboxes, generators, bearings,.:.)

Transformers (liquid filled or cast resin)
Power convertors =

Pitch & yaw systems and hydraulicgystems ing

oneral

- -40°C test of 50kW turbine for Neumayer-Station Ill, Antarctica
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Drivetrain
e Coolers
* Heaters

* Control &
 Rotation -

old st;rt @—20°C of/65MW ZF wind turbi Qearbox‘
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Large icing test array — Anti ice coating validation

COOCK Fighting Icing

COOCK = Collective

R&D & Knowledge
. = transfer
< sirris
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Large icing test array — Anti ice coating validation
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Large icing test array — Anti ice coating validatio
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Large icing test array — Anti ice coating validation
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% COOCK Fighting Icing

Limited effect on ice adhesion e — o’ a0 % v N e e COOCK = Collective

100minutes to measure adhesion
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Large icing test array — Anti ice coating validation

. . . . . . NEW
14 anti ice coatings are being tested, including aged coatings ﬁ SKIN

Anti icing coatings

15 # coatings, 8 # coating technologies, 11+ suppliers, 239 samples % L .
COOCK Fighting lcing
V , ‘ Water contact angle
N S Abrasion + UV Roughness COOCK = Collective
1st ‘Abrasion testing UV ageing Rl - g

Visual evaluation R&D & Knowledge
transfer

Ice testing protocol (glaze, rime ice)

Low temperature test
Large scale climatic icing
testing Ice accretion
: : Ice adhesion
Icing/de-Icing
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Large icing test array — Anti ice coating validation

Next steps: heatable coatings

* Local application possible

* Low power consumption

_Graphene Heater

* Power supply required

= 486W/m> e 998W/m> 4 1599 W/im®
2381 W/m? 3368 Wim*> * 4121 Wim®

e Control from ice detection system

 Additional protection coating may be required

* Combination with passive anti ice coating? 20 4 6 80

Time (s)

. reduced energy consumption?

. possible to detect increased energy consumption
and thus the need to re-apply anti ice coating?
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Large icing test array —Drone propellor validation
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Large icing test array —Drone propellor validation

Camera system to capture ice accretion in time
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