#53% 456 M #HE R Vol.53  No.6
2024 4 6 J THERMAL POWER GENERATION Jun. 2024

R duot Jr % il 8 Bag 1k Al B A HGR

(b A KFRBHH EIMIAZFEE, LK 102206)

i E] hdpdlet R R @A B, BATR AR, BREATHABEERRARER LTS
£, YADU9I7-W-300 »t A BiIX B RAR AR AT %, RAERFERXTH*, KRZ
FABRBRARAASSHA. KE. EA. moxfEzE., e, PEMSHH LS HEEGR
o, MR TRIRREBRSEATEANE, FHARERFEN: Hohet b AR KR
REEBEFRRAFDRE LRI, TIE, KE. A, ZOXREE, 25%A; 7&K
ARAEBRHSRASAEANGE 0758 (EATARARERE) « K& 1608, %R A 20.02
s ¥ 45 B 10%+t B K | 19 58 1.60¢. ) 5B 0.808, T vAME % vt B & K7 £ 3% K 40%,
KK KRRKA K 955

[X % A RAKLER; EXFR,; A et h

[SIAARIER] kmetg, B oA, T4 NErtARAXEASWERSAHKTN]. & A Ke, 2024, 53(6): 48-57.
ZHANG Zhaohuang, YANG Fangchao, LI Weiwei. The effect and parameter design of wind turbine blade vortex generator[J].
Thermal Power Generation, 2024, 53(6): 48-57.

The effect and parameter design of wind turbine blade vortex generator

ZHANG Zhaohuang, YANG Fangchao, LI Weiwei

(School of Energy Power and Mechanical Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: In order to inhibit the flow separation on blade surface and improve the aerodynamic performance of
the blade, the design scheme of installing vortex generator on the blade surface is proposed. Taking DU97-W-300
blade section with vortex generator as the research object, the orthogonal experimental design method is used to
investigate the influences of height, length, installation angle, chord installation position, spacing and pitch of the
vortex generator on the aerodynamic performance of the blade section, so as to determine the basic law of vortex
generator parameter design. The results show that, the vortex generator parameters that affect the magnitude of
aerodynamic performance of the blade are as follows: spacing, pitch, length, height, chord installation position,
and installation angle of the vortex generator. The optimal vortex generator parameter combination law is: height
of 0.75¢& (¢ is blade boundary layer thickness), length of 1.6¢, installation angle of 20< chord installation position
is 10% blade chord length, spacing of 1.6¢, pitch of 0.8&, which can increase the maximum lift coefficient of this
blade by 40% and the maximum stall angle of attack by 9.5<
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Tab.1 The vortex generator factor levels

K G
H/mm L/mm LI S Sy/mm So/mm
1 3 5 5 10%c 10 10
2 6 10 10 20%c 15 15
3 9 15 15 30%c 20 20
4 12 20 20 40%c 25 25
5 15 25 25 50%c 30 30
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Tab.2 The vortex generator schemes and evaluation indexes

HZE Hmm Lmm BI(I S Symm  Simm  A(CI/Cd)
1 3 5 50  10%c 10 10 19.160
12 3 10 150  40%c 30 15 11.513
13 3 15 250  20%c 25 20 15.771
14 3 20 100 50%c 20 25 17.452
15 3 25 200 30%c 15 30 11.983
21 6 5 250  40%c 20 30 12.101
22 6 10 100  20%c 15 10 24.000
23 6 15 200 50%c 10 15 19.447
24 6 20 50  30%c 30 20 13.707
25 6 25 150  10%c 25 25 21.042
31 9 5 200 20%c 30 25 9.5610
32 9 10 50  50%c 25 30 17.306
33 9 15 150  30%c 20 10 29.224
34 9 20 250 10%c 15 15 28.799
35 9 25 100  40%c 10 20 20.549
41 12 5 150  50%c 15 20 16.998
42 12 10 250 30%c 10 25 13.900
43 12 15 100  10%c 30 30 10.553
44 12 20 200  40%c 25 10 28.692
45 12 25 50  20%c 20 15 17.242
51 15 5  10.0  30%c 25 15 14.274
52 15 10 200 10%c 20 20 32409
53 15 15 50  40%c 15 25 14.308
54 15 20 150 20%c 10 30 18.756
55 15 25 250  50%c 30 10 15.751
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Tab.3 Average and range of evaluation indicators

H % ki ka ks ks ks Ak
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Fig.9 Flow field on the blade spreading center section
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Fig.10 Pressure distribution on the blade
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Fig.11 Schematic diagram of induced vortex formation
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Fig.13 Velocity cloud at 8H downstream of the proposed
vortex generator at Delf University
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Fig.15 Velocity cloud at 8H downstream of the proposed
vortex generator in this paper
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Fig.16 Vortex distribution on the blade
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