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Abstract

In order to make the power output of large vertical axis wind turbine constant in excess of rated
wind speed, this paper proposes the scheme of installing spoiler at the tail of the blade as the
power regulating device of the wind turbine. Based on the two-dimensional computational fluid
dynamics method, the aerodynamic performance of the vertical axis wind turbine with spoiler and
the vibration effect of the main shaft were investigated at the wind speed beyond the rated value.
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Results show that the spoiler enhances the gas flow separation at the tail of the blade and im-
proves the blade resistance when the wind speed exceeds the rated wind speed. The installing of
spoiler significantly reduces the power coefficient and torque coefficient of the vertical axis wind
turbine, so as to protect the operation of the wind turbine system and maintain constant power
output. The existence of the spoiler does not enhance the force of the main shaft, but alleviates the
vibration effect of the main shaft effectively.
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Figure 1. The chart of spoiler on aircraft
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Table 1. Basic parameters of vertical axis wind turbine
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Figure 2. Schematic of the airfoil with spoiler
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Figure 3. VAWT model with spoiler
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Figure 4. Computational domain and boundary condition
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Figure 5. Computational domain grid distribution
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Figure 6. The variation of wind energy utilization coefficient under different wind speed
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Figure 7. Variation of tangential force of single blade and torque coefficient with azimuth angle

E 7. M RYIE AR R BEERA AT

DOI: 10.12677/m0s.2022.111012

142

)

RS


https://doi.org/10.12677/mos.2022.111012

HO
pail
48

3.2. RIAMI S

W 8 s, N7t DR AR IHLEE, JEE T RIRRIE N V., = 14 m/s IR [E AL A T
3 B0 RIS F B R ZPIRAS s Z0 M A ek e B 3 i s . B gh e T RGN 3
FhFFEE M 4 WIFE 30°, 90°, 150°, 210°, 270°, 330°AHALAEF, W H T H & IR & 540 .

S B R

-3000 -2789 -2579 -2368 -2158 -1947 -1737 -1526 -1316 -1105 -895 -684 -474 -263 -53 158 368 579 789 1000

0=30° 6=330° 6=30° 6=330°
e «
6=90° 0=270° 6=90° 6=270°
J
0=150° 0=210° 6=150° 6=210°
JRaRE Y 10°
6=30° 6=330° 0=30° 0=330°
4
@
e
9=90° 6=270° 9=90° 0=270°
‘
¢ 4
6=150° 6=210° 0=150° 6=210°
B=20° 30°
@
DOI: 10.12677/mo0s.2022.111012 143 e RSE TR


https://doi.org/10.12677/mos.2022.111012

SHO
pe
4

vorticity - I | | | | | | | ‘ | -

0 143 286 429 571 714 857 1000 1143 1286 1429 1571 1714 1857 2000

(b)
Figure 8. Pressure and vorticity distribution near blade
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Figure 9. Force analysis diagram of blades
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Figure 10. Comparison of synthetic force of main shaft
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