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Abstract

In order to improve the performance of vertical axis wind turbine, the variable pitch vertical axis
wind turbine (VAWT) was studied. The optimum pitch angles at different azimuth angles were calculated
by the blade element theory to maximize the drive moment of blade at any position. After doing dynamic
regional UDF (user-defined function) approach on sliding mesh, dynamic mesh and a combination of
both, the diverse numerical simulation methods of active control for variable pitch vertical axis wind
turbine were built. Finally, the total torque generated as well as the power coefficient were obtained. The
reliability of numerical simulation was verified by comparative analysis between the experimental and
simulation results about VAWT. The results indicated that the power coefficient of vertical axis wind
turbine was improved by the method of variable pitch, especially in the case of low tip speed ratios
(TSR) , where the capability of self-starting was improved greatly. Compared with the fixed-pitch vertical
axis wind turbine, the power was increased by about 90% at the tip speed ratio of 1.5, 2.0 and 2. 5.
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Tab.1 Dimensions of variable-pitch

vertical axis wind turbine
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Fig.1 Control rules and force analysis for

variable-pitch blade
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Fig.2  Control rules of blade pitch angle
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Fig.5 Power coefficient according to tip speed ratio

S PR SRR W], 2 YTl 2 30 2 R T
KT L8 kg SEUME LY &, R KIRERN
3. 8% ,HR B LU /NI by T RE v R RS XU L i, KURE
R JH 2RI, DA T RT3 2 ) 2 2 500 R 1R 22 R
4.4 HRSW
4.4.1 R[EJFALM v )5 & 0o

4 [ E R [ E e, R B A = 2.0, KU
v=10m/s, A F w =10 rad/s B, HE 6 0] 41,
R AN B X HL I ) R 2 A 4 A
FAAR I R 3 R B T/4 S5 A48 7 0 4R o7 5 i
F T/4 FHAME Bt Ry g R R/ S g 20 i
BB A G, B R, Sk R Bk G
6 it A W) HE ) R TTERER R B B L,
U AR B R A A S HLARAE , 238 Ui XU BRI, )
AR5 XGH L T BUE e, b b e i R e e
SR HT, (A5 T 3 4% A R A UREAR /), AT L XU
BIL L 30 458 T g DXURE M) P 2 5 A R ) 2 R,
IR 8] 55 557 5 B T 48 0 R R R X T E BRI L
JIHE R T TTRR A R A b i BT T AL AR 124° ~
194° (L[5 J& #4176 ) , T 22 2 B g R Y 32 22 07 ik 5k
Zﬁ%%}ifi‘?ﬁ?ﬁﬁﬁﬁl 115° ~270° (2[5 4 /Y

.
HHC HAB WAA  HAD

Cy

25 26 27 28 29 3.0 31 32
/s

K6 Al B MR IR AR A
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Fig.8 Power generation according to wind speed
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Fig. 9  Power coefficient according to Reynolds number
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