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Research on Aerodynamic Performance of a Vertical Axis Wind Turbine
with Active Backward Flaps at the Tail Edge
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Abstract; To relieve the negative impact of flow seperation at trailing edge of flap on the aerodynamic
performance of vertical axis wind turbine (VAWT) , a backward flap was installed on the blade trailing
edge. According to different flow control strategies, the aerodynamic performance of trailing edge was im-
proved. A two-dimensional numerical simulation of VAWT blades was conducted using CFD software
STAR CCM +, and the effects of backward flap on wind energy utilization rate, blade average torque and
flow characteristics of VAWT under different working conditions were studied. The research results show
that the wind energy utilization rate has been significantly improved at the optimal tip speed ratio. When
the tip speed ratio is 2.5, the wind energy utilization rate is 38. 7% higher than that of original wind tur-
bine. In addition, the blades with backward flaps have a larger stall angle of attack, and stall phenomena
are delayed and only occur at higher angles of attack.
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Fig. 1 Top view of geometry model of vertical

axis wind turbine
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Tab. 1 Geometric parameters of VAWT
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Fig.2 Top view of vertical axis wind turbine with backward

flaps and geometry model of airfoil

1.3 EXFRE R HI R

RGN 2 Fros i LB R, $2 1 3 A Rl )5
IR S S A, Ik 2 FiR, R 1 AR IR
AL XX R, 1 KU ] 5 SR 2 S 7 XX
I Je B BRSSP e T A XU e iR A
FLORTF IGO0 E WS 3 U5 5 2 AR S 3R E s
I8 0 S8 LA % 1) 77 30 2B e [l i LA e #) D7 =X
Hi% 30,

x2 EREEREEIRE
Tab.?2 Control strategy of backward flap
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domain of wind turbine
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Fig.5 Grid independence verification
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Fig. 6 Comparison of computational and experimental values

of wind energy utilization rate at different tip speed ratios
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Fig.7 Change of wind energy utilization rate with tip

speed ratio under different control strategies
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Tab.4 Wind energy utilization rate of VAWT at backward

flap rotating angles at different tip speed ratios

J I R R W ()
A JE 46
10 15 20 25
1.44 0.091 0.092 0.087 0.049 0.039
1.68 0.118 0.122 0.108 0.064 0.036
2.03 0.369 0.359 0.271 0.168 0.085
2.33 0.507 0.517 0.512 0.485 0.308
2.50 0.507 0.511 0.514 0.472 0.370
2.63 0.496 0.502 0.507 0.451 0.419
3.08 0.435 0.448 0.433 0.324 0.423
3.30 0.409 0.415 0.389 0.259 0.399
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