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Effect of the opening-and-closing mechanism aileron on the load characteristics
for the VAWT with arc camber blades
-Basic study on the opening-and-closing mechanism aileron
focused on the wind turbine performance in the generating operation range-
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Abstract: We examine the load characteristics of vertical axis wind turbine with arc camber blades that opening-and-closing

mechanism aileron attached on the main blade. This paper investigates the opening-and-closing mechanism aileron focused on the

wind turbine performance in the generating operation range in high tip speed ratio. Maximum power coefficient is possible to

increase 2.2 times more than H type and increase 3.4 times more than R type.
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- Tablel. Specifications of turbine
Number of blades 4
Diameter:d[mm] 600
Height:h[mm] 450
Chord length:c[mm] 105

Figurel. Outline of turbine
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Figure2. Aileron Figure3. Blade section
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Figured. Definition of position angle
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Figure5. Characteristics of N-T (Wind velocity 12m/s)
Table2. Opening-and-closing condition of aileron

(H type, Wind velocity 12m/s)
Opening—and—closing condition
Rotational speed
=t Odeg 90deg 180deg 270deg
N[min"']
25 x (@) o x
50 X X O X
75 X X X X
100 X X X X
125 X X X X
150 X X X X
175 X X X X
200 X X X X

O : Open A : Half-open
— : Repeated switching X : Close

Table3. Opening-and-closing condition of aileron
(R type, Wind velocity 12m/s)

Opening-and-closing condition
Rotational speed
= Odeg 90deg 180deg 270deg
N[min"']
25 A A A A
50 A A A A
75 X - O _
100 X - (@) X
125 X - X X
150 X - X X
175 X - X X
200 X - X X
225 X A X X
250 X A X X
275 X X X X
300 X X X X
325 X X X X
350 X X X X
375 X X X X
400 X X X X
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Figure6. Characteristics of A-Cp
(Ideal aileron, Wind velocity 12m/s)
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