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Technology of Large-scale Anti-icing Blades for Low Wind Speed Wind Turbine

HOU Bin-bin

(Zhuzhou Times New Material Technology Co., Ltd., Zhuzhou,Hunan 412007,China)

Abstract: New challenges have been posed for the design of wind power blades due to the features of southern wind farm such as low wind

speed and a frozen period of 2 or 3 months every year. Key points of large-scale low wind speed turbine blade design and anti-icing technology

have been analyzed and main solutions proposed by domestic and foreign researchers have been reviewed. Analysis of anti-icing technology can

be a reference for the design of wind turbine blade in southern wind farm.
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Fig. 1 Roadmap of the family series prolonging technology for

low wind speed wind turbine blade
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Fig.2 Icing appearances of the wind turbine blade
and the measuring apparatus
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Fig. 3 Cumulative icing appearance of the leading
edge of wind turbine blade
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Fig. 5 Airflow pipeline of the hot air de-icing system
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Fig. 6 Gas blast technical scheme
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Tab. 1 Comparison of several anti-icing technologies for wind turbine blade
7 % IEECEX R %, R
OFRA Nt zisn, enTa| OhBERAEEXR, RAZH, &R
R 87 -4 % M Fda i — &
R @4 1 1 £ @— & 6 WG R AT
Zi\gﬁ @iﬁﬁ%%%%,ém%%% DERE
2 ¢ B Vestas o QK MR H vt B AR,
g§§£$ A —
WA 7 Ok F 8. #RWF vt B P %5 3 e SR AL, A
o | H A Enercon QR B A, B F R RBEEF, RHXTARE
B OBEARAMT R, ZHey | QieH, ook 404K I
OFZF S EXI & &5 O% A H%, AESTEAR
of B skt ROl Acrospace, | o) g g s s g @ AR B K R ARIR, Ao A
Vestas Repower ® 4 314 WL 4 T 4
Do 2k AR, oA B
% A& R K 5 89 o 2 2k R 3 BB BT R
Bk | 3| ot 5 A R ek Enercon @R % 0 A 3 5 @manhEarnk B AidzE &
Rk RS
@ An 2 K ALK 0 T 4k
OF -+
@ w3 R QMIFB ik e ts, &2k LMt
oF A A kg | VT TERAT JE-system) o) o) 2 2 b B A 8 R A e KB G 6 R
Bonus Nordex OHF 2T+ K&

G . gL, P e
Zi AT B AR K R B 5K T 3B B ok Eizi“’ﬂ“%xﬁﬁ’“
2 o . ) i | O
ik e Ao 7 LM Glassfiber | A — R kAR, FR=F LN o 0 o b o ok st 6 4 1%

3 é:él:.lgg_ [R].Skellefte: ENERCON, 2010.

53 FA MR AR B, R T 3 R O XU G KL
i it 2B A BT UK IR AR X8z A 7 RE 7 o IR KU R T i
FrBH R AT S T AR KA R, FEASRERS G
AT F T I BT 3K o IPTOKRBART 58, FRiT M AR
B R e e i , B 5 58 P AR XU B AT H T 4
AT H AR i SR R 7 RIS R By 58 . 1R,
SRR X PR IT 5, AL A T 20% 2247,
REAE LB, (EARNS T34 i & B A 3, X S nl
A2 o SRR EAR TR IR AR T RE B AT
I B, MORFEAFTG U, BUHERRA — PN
FERARE B o5 2 di A —E W T A, o KB AT Ik 3=
B X v 7 K7 A i BC

S 3Tk -

[17  ZeHE FeE R IR R AARKGEER N E TR, 2012-22-5.

[2] Ilinca A. Analysis and mitigation of icing effects on wind turbines
[J]1.Wind Turbine, 2009(8) : 177-214.

[3] Jonsson C. Further development of ENERCON’ S de-icing system

[4] Laakso T. Follow-up of wind park in Olostunturi (in Finnish)
2001[R]. Espoo: VTT Energy, 2001.

[5] Marjaniemi M, Laakso T, Makkonen L, et al. Results of Pori wind
farm measurements, 2001[R]. Espoo: VIT Energy, 2001.

[6] Antikainen P, Peuranen S. Ice loads, case study. BOREAS V,
Wind power production in cold climates[C/CD]//Proceedings of
an International Conference. Levi :
Institute,2000.

[7] Tammelin B. Meteorological measurements under icing conditions:
Eumetnet SWS II project [M] . Levi :
Institute,2001.

[8] Peltola E, Marjaniemi M, Stiesdal H, et al. An ice prevention

Finnish Meteorological

Finnish Meteorological

system for the wind turbine blades [C]//Proceedings of the European
Wind Energy Conference,1999:1034-1037.

[9] Leclerc C, Masson C. Abnormal high power output of wind
turbine in cold weather: a preliminary study [J]. International
Journal of Rotating Machinery,2003,9(1):23-33.

[10] Lemstrdbm B, Mannila P, Marjaniemi M. Operational environment
for generators in wind turbines[C]//Proceedings of the European
Wind Energy Conference,1999:825-828.

[11] % T, sk, Ihg, %5 SR BT HLIE I3 M- By / BRok R
SR [I. BEFAPLEA, 201101 ): 37-44.

[12] B8, S P R m s a9 B+ R TS (D, B A rp
FHERZE, 2007.



