FiAE®E I KFFR

324k HBOHH J. University of Shanghai for Science and Technology

XEHE:1007—6735(2010)05 — 0423 — 04

SRBEFHWXANSIEFERNBERR

X &£, FEW, I o
(g TR el 530 TR2Ep:, Lig 200093)

B AT v B A AAAR R B SF SRR T A $ ot o) SR & B 4 ) Al
S AR BEI 25 R A ok RALT A A B K B R A 3 o 46 8 69 B0 ok i AR 60
NI | BB BT AR S o6 R A 8 A AT 3 3 R A3 ot 4 6 ks g
31 R M B SR e B A AU AR LR A S B R AL B 6 SR A AR
RIS

KGR E AR AI; FiRrtH; AR AR
FESES: TK 83 XEkFRERD: A

Numerial investigation on aerodynamic performance of
the vertical axis wind turbine with guiding impeller

WANG Xin, TONG Zheng-ming, WANG Qi-kun
(School of Energy and Power Engineering, University of Shanghai for

Science and Technology, Shanghai 200093, China)

Abstract: The reason of why the vertical axis wind turbine (VAWT ) is always with low efficiency was
analysed and moreover a new type of VAWT with guiding impeller was proposed. The computational fluid
dynamics technique was introduced to investigate its aerodynamic performance. The results indicate that
the guiding impeller can not only keep the rotor away from the direct impact of coming flow on its suction
section, resulting in drag torque, but also improve the effective impact of coming flow on the pressure sec-
tion of the rotor, both of which contribute to the enhancement of driving torque. So this type of VAWT can
smooth away the defects of traditional VAWT and hopefully improve its efficiency.
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Fig.1 Aerodynamic forces of the VAWT
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Fig.2 Planar sketch of VAWT
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Fig.3 Computational grid
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Fig.4 Torque comparison of the two VAWTSs
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Fig.5 Torque coefficient comparison of the two VAWTS
at different circumferaential angles
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Fig.6 Velocity comparison of the two VAWTSs
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Fig.7 Pressure difference of the two VAWTSs
along the blade chord
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