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Fig. 2 Winglet parameter settings

2 SLIEAHER
SEUS T 22 A NSRS A s 2SI, BT e/

SN INA RIS /NI 2 AP ETT, il ad 552
SR RS L BT, R A TJim G/ N E Al XU BL
IRV i 11331 25 B4 5 0 LA B AN [ 28 5/ N B AU i 5l 4



1034 MR A% Jege/ NSO I B R HILXUEE R SR 1 525 319

M 2552 o
®1 NESHE
Table 1 ~ Winglet parameter table

s AME R SF /mm

I

L1 L2 L3 Rl
0.2 3 &1 27 30 5 15
0.2 gk il 42 26.67 5 —
0.4 gk 11 84 53.33 5 —
0.6 £kl 126 80 5 —
0.6 Fp 7Y 81 90 5 45
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Fig. 3 Wind wheel model and arrangement of measure

d. ZBr R E

points in static frequency test

22 FEMIRK

I Y 85 = 0 3 A 3 XL Sf g R, e B 6.8
1012 m/s SF 7 RGO T EL XU AL T4 JC /N LR 5
M I X IE AT B B0 A TG /NS K LA T 3h 2
T, 3 2 9 Y AT g A U R it £ ) =X s
JRUHE 2 3 (A T 465 R MLt Jan ] 67 288, 3 2o 8 i ok dit

DG ) T 2t v AR k) o T 4b KPR sl sk A%
JERAR LRI AR b A I XU A B A AR S i
3 e XU B A AT 0 BT i U XU B0 03 (T]— ke 3 XL
MG B S, J0ie e XS HUAR o8 2045 % A1
K WA AT AE B 1 R AH N Y, A DG S 06 560 T
S MR ) o e i 7 TE X PSS
RIGGI MR ZE RN (an & 4, /NG 245 07 U &R
G5, ZIERIRA R, 5128 0.2 5 R 225 5000 (&) % 8T
/NS Sl 25 IR ) B 8t i vy =X TR X it o 67 282, )
H PULSE 21.0 #3135 485 X6 KA IR B 55 64 7 il

a. S I0.2 b B /NG
Kl4 B N B KB
Fig.4 VAWT of add winglets

b. T s AR A

3 WHREREST

3.1 ERMU/NEITI BRI RY 220

A 2ok AV U Xk e/ INERL I A S AN [ 28 7
S R AT RS R, S B R R BT X R RS SR
(TR ), W R B2 N3k 2, Joh I8 3 s il —
B4 2808 107 ) — B U 3l [ A AR 3, B iR A
JOL B B 4 3l [ AR o 3 o O T A AT R
IS [R) 2R/ NI XS i 1 S B s, 2 L3R 2
HREIR o= [ o/ T IRSIBUR-IRI/NE 5 it
PR ) T/ NI R R SRR [x100% o
®2 MARESH
Table 2 Blade modal parameters

A . 02 0.2 0.4 0.6 0.6
o JODE O,

ZH SR ERA LA WA gAY

flHz 485 48 45.5 45 42 43

/% 0 1.0 6.2 72 134 113

f/MHz 115 115 113 112 1085 107

/% 0 0 1.7 2.6 5.7 7
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Fig. 5 Influence of small wing on frequency of

typical blade vibration
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INFLUENCE OF TRAILING EDGE SMALL WINGLET ON
VIBRATION FREQUENCY OF VAWT ROTOR

Chen Tao', Chen Yongyan'?, Gao Zhiying'?, Guo Shaozhen', Wang Jianwen'"

(1. School of Energy and Power Engineering , Inner Mongolia University of Technology, Hohhot 010051, China;
2. Key Laboratory of Wind Energy and Solar Energy Technology , Ministry of Education, Hohhot 010051, China)

Abstract: The purpose of this paper is to explore the influence rule of adding different trailing edge small winglet on the
vibration frequency of vertical-axis wind turbine rotor. To test the wind turbine dynamically, digital frequency conversion
technology was used to adjust the incoming wind speed, and fixed load was applied by adjustable programmable DC load
box. Moreover, the rotor dynamic frequency signal of was indirectly collected through PULSE 21.0 vibration test system. By
analyzing the experimental data, It is found that with the increase of wind speed, the first and second order vibration
frequencies of blades adding same type of small winglet increase with the increase of small winglet size, and the increase of
blade mode frequencies adding fan-shaped small winglet is larger than that of the blade adding streamlined small winglet
(with the same size). In addition, with the increase of wind speed, the second-order mode frequency of blades with larger
winglet size is more easily bigger than that the second-order mode frequency of blades with smaller winglet size.

Keywords: wind turbines; modal analysis; vibrational frequencies; WAWT; small winglet; wind tunnels



