Wear resistant multi-composite coating

for wind power blades

JUN CHEN

Main Supervisor: Prof. Yijun Shi
Co-supervisors: Prof. Par Marklund, Associate Prof. Marcus Bjorling

LULEA TEKNISKA UNIVERSITET

Contact: , +46 (0)920 492064
, +46 (0)920 491435



r.,.azg!; i k”x e
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Pictures was referenced from Winter-Wind 2019 and 2020




@ Deicing

€ Anti-icing

€ Environment and health friendly (0 VOC)
@ Feasibility

€ Stability
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Activities: Spraying coating
Aim: Directly spraying our coating on blades, lower the cost
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Sea water immersion UV radiation(356nm)

Activities: Accelerated aging test at different condition
Aim: Aging resistant. The level is 0 (best) (ASTM D3359-09¢2) | I
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Ice adhesion’

150kPa
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Demo test 1nd00r and 1n51de freezer

Heating in room temperature/60V De-icing in Freezer/70V

Weather condition: Room temperature: 25°C. Freezer condition: -20°C
Activities: Heating and De-icing
Aim: Predict de-icing effect
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De-icing Anti-icing

De-icing test
- " :

Weather condition:
Activities: De-icing at weather condition and Anti-icing test
Aim: Predict deicing effect, test stability, De-icing and Anti-icing at weather condition




i
."-_‘ 6

it Ll AR
-,_,.._....g;"‘l -:\-f’& .JEII‘

est outdoor

4-’ “L..a-».,.
N, “

Flel




:“Fe 1 test outoor(Vldeo show)

Round 1 [ Z02A=0Es ;2," rll):d:] e

2021-02-23
=

g

Activities: Deicing test outdoor
Aim: Our black coating compared with our white coating
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Field test outdoor(Vldeo show)

Round 2 2021-02-24 19:35:05

2021-02-24 1831507

2021-02-24 18:43:23

Activities: Deicing test outdoor =l
Aim: Commercial coating compared with Our white coating Finalj in 1.1m| s
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Final Heating distribution

T Optris PIX Connect (Rel. 3.1.3011.0)
TR ®m
LEE B Fue vk BEMU% 17 % @6 Fag

eipocice | oo 1920W/m?
b K 1 i s : 12

Plate 1 [W]

Current - Plate 1 [A]

Power -

11:00
ThingSpeak.com

Date

Z O £ %

; ‘ | | . Current - Plate 2 - Power - Plate 2 Max Power 4000W/m2

-
e
o ——

&
H... a cz i &g My
£/P1400/450 #18032037 [29° [-20°C .. 100°C | [7Hz/20H[e=1.000 [20.4°C [ ¥ . be‘f i _i
» $ P
e =

T

Plate 2 [W]

t - Plate 2 [A]

C

Date Date

10:50 10:55 11:00

11:00
e AN A P AN ThingSpeak.com

AT

Activities: Monitor de-icing effect
Aim: Lower energy consumption




Winter Wind 2021

Thank you
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