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Effect of the opening-and-closing mechanism aileron on the starting torque characteristics
for the VAWT with arc camber blades
-Basic study on the setting angle using fixed angle type ailerons-
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Abstract: In order to improve the characteristics of starting torque for vertical axis wind turbine with arc camber blade, we
investigated about setting angle of opening-and-closing mechanism ailerons setting fixed angle type aileron on main blades. In case
of changing setting angle between 40° to 110°, we examined the starting torque characteristics. In comparison with without aileron,
starting torque coefficient increased in all position angle.This paper showed that the average starting torque coefficient of a setting
angle at 100°was 4.7 times of without aileron.
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Tablel. Specification of turbine

Number of blades 4

Diameter:d[mm] 600
Height:h[mm] 450
Chord length:c[mm] 105

Figurel. Outline of wind turbine Leading edge
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Figure2. Aileron and main blade
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Figured. Characteristics of starting torque(Fixed angle type aileron,1 blade)
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Table2. Comparison with Without aileron

Setting angle Decrement JAlikeness| Increment
v [7] [deg] [deg] [deg]

40 0~15,275~360] 20~150 155~270

50 0~20,275~360] 25~145 150~270

60 0~25,275~360] 30~145 150~270

70 0~25,275~360] 30~150 155~270

80 0~30,275~360] 35~145 150~270

90 0~30,275~360] 35~150 155~270

100 0~35,275~360] 40~150 155~270

110 0~35,290~360] 40~155 160~285
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Figure5. Characteristics of starting torque(Fixed angle type aileron, 4 blades)
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Figure6. Characteristics of starting torque

(Assumption of opening-and-closing mechanism aileron,4 blades)
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Table3. Average starting torque coefficient

Setting angle Without
40 50 60 70 80 90 100 110

v[°] aileron

Fixed angle
) 0.0210 | 0.0213 | 0.0231 | 0.0228 | 0.0240 | 0.0258 | 0.0318 | 0.0339 | 0.0403
type aileron

Assumption
0.0210 0.0610 | 0.0713 | 0.0788 | 0.0884 | 0.0917 | 0.0934 | 0.0992 | 0.0920
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