5539 B 12 #H fiE )| il T i Vol. 39, No. 12
2024 12 A JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Dec. ,2024

SCEESS 1001 —2060(2024) 12 -0159 - 09
ETEXRBEMEFEEEMX OIS EREHAR

%ot A A R
(1. PRI k¥ R 53 TR, L 200093; 2. LETH A TR SRS SHEME ELZHE, i 200093)

W B ARSEAMRANBETAE AL WLA F AL A TR EHEHGHME A, A NACA 0021 H &
FREA RAEREFEFAMAAEN AR BHEZAMAEPCEZKES 3 A AKSITHAEAS, @it
CFD #ALAE I T 2 3 XA E A 3T & B4 A ALeg RS2, SR A MRS IE S 2 ¥ rhd 1A
MEAFERNEERZ 2K ARE SHEAEAERAY0.03c. BHIEEH 0. 2¢ AMAARP CIEZEK A 0. 2¢ BT
REA, EHMAEREPRRZICTERALREVNR RBZH AN B AN Set A4 HEmRGE

HER AN,
x $# R EEHRIIIL IR bl kR
FE 5SS . TKS3 SCRRARIZAD A DOI;10. 16146/]. cnki. mdlge. 2024. 12. 018

[SIAAXERX]R Ut A& 2 T IEIR MR AT G A X HL S ERERIT S ). i3l J) T 72,2024 ,39 (12)
159 - 167. WU Hong, YE Zhou, YU Hao. Study on aerodynamic performance of vertical axis wind turbine with micro-cylinder based on or-

thogonal test[ J]. Journal of Engineering for Thermal Energy and Power,2024,39(12) ;159 - 167.

Study on Aerodynamic Performance of Vertical Axis Wind Turbine with
Micro-cylinder based on Orthogonal Test
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(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai, China, Post Code; 200093
2. Shanghai Key Laboratory of Multiphase Flow and Heat Transfer in Power Engineering, Shanghai, China, Post Code: 200093 )

Abstract: In order to improve the operating efficiency of vertical axis wind turbines ( VAWT) , micro-
cylinders that move actively with the change of phase angle were arranged near the airfoil. NACA 0021
was used as the base airfoil, the orthogonal test method was used to optimize the combination of three pa-
rameters including the diameter, the moving distance and the distance from center to chord length of the
active micro-cylinder. The flow control mechanism of the active micro-cylinder on the vertical axis wind
turbine was analyzed by CFD numerical simulation. The results show that the moving distance of the mi-
cro-cylinder is the main factor affecting the aerodynamic performance of VAWT, taking the chord length ¢
as the baseline, the better combination is 0. 03¢ for the diameter of the micro-cylinder, 0. 2¢ for the mov-
ing distance, and 0. 2¢ for the distance from center to chord length of the micro-cylinder; the active mi-
cro-cylinder is more effective at the middle and low tip speed ratios, and it can inhibit the flow separation
phenomenon significantly, and at the same time, it can increase the blade torque, which will further im-

prove the aerodynamic performance of VAWT.
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Tab. 1 Geometric parameters of VAWT
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Fig. 1 Schematic diagrams of VAWT model

with micro-cylinder
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Fig.2 Computational domain and boundary condition

for VAWT with micro-cylinder
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Fig. 5 Active control strategy for micro-cylinder
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Fig. 7 Comparison of simulated and experimental data
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Fig. 12 Variation curves of mean tangential force vs.
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