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Fig.1 Sketch of wind tunnel
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Table 1 Related articles
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Fig.2 Experiment layout of the model turbine
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Fig.4 The wake characteristics at the yaw angle 8=0 °
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Fig.5 The wake characteristics at the yaw angle f=15 °
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Fig.6 The wake characteristics at the yaw angle f=30 °
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Fig.7 In—plane turbulence kinetic energy distribution at the yaw angle 8=0 °

3dp~x=4dy B DX, X T3Z2 388 3 KL, T 2R
(I y BB 7 B AR TR Q) A Uit 3l g BH
W T LR Oy FlE w7 B R ErtR)
i i S RE , X T [ XL, T A T i 3
BEFN_E -2 A3t I B BE AL T- X R 434 5 DN a=2dr~
=5y WYX I8, UG SR T 1), fi Ui 311 E 20 T 1S 54 5
FER R R BB E , 2 Nih 52
rIR e, SR T R I B K R
IBRHIE , PR A S SR A T T BN e o

Xt Ee o 3238 3s SXIT LA E XL AT
W, Ziiash KL i sh e sk T [5 2
KHHURHL A i sh A, 456 RIR b
A, £ A m gz s ] DU 20 5E s XU
PLET RIS , (I P Z YR SS i s bR
PR S i iniat sl RE 2 T 5

Kl 8,9 205l R I3 LA AL A 2 15 ° 1 30 ©
I, s2ifassh MU E XTI HLAY iR 3l EE
PAEE

- 911 -



2024,42(7)

0.000

0.005 0.010

yldy

xldy
(a)ZIMIBHNITHL

3.0

35
xldy
(b) B E K ITHL

4.0 45 5.0

8 RALAA 15 HERRBNEESD

Fig.8 In—plane turbulence kinetic energy distribution at the yaw angle B=15 °
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Fig.9 In—plane turbulence kinetic energy distribution at the yaw angle =30 °
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Dynamics of the model turbine with driven motion at different
yaw angle operating condition

Zhang Buen', Yang Lei?, Yu Lie’**, Zhao Zhenzhou’, Liu Huiwen’
(1.China Renewable Energy Engineering Institute, Beijing 100120, China; 2.Zhongnan Engineering Corporation
Limited, Changsha 410014, China; 3.Guangdong University of Technology, Guangzhou 510006, China; 4.Renewable
Energy Power Generation Project Quality Supervision Center, Beijing 100120, China; 5.Hohai University, Nanjing
211100, China)

Abstract; In this paper, in order to study the dynamics of the model turbine with driven motion
at different yaw angle operating condition, a wind turbine model based on elasticity is established.
Under the condition of turbulent flow, the driven motion state of the model wind turbine is
realized with irregular rotation, and the wake distribution characteristics and energy characteristics
of the wind turbine are studied. The results show that when the yaw angle is 0 °, the wake of the
driven wind turbine is obviously smaller than that of the fixed wind turbine, and the turbulent
kinetic energy is greater than that of the fixed wind turbine because of the multi —freedom
rotational motion of the driven wind turbine. With the increase of yaw Angle, the distribution of
wake and turbulent kinetic energy of wind turbine appears radial deviation, and the deviation
direction is opposite to the direction of yaw Angle rotation, and the wake and turbulent kinetic
energy decreases with the increase of yaw Angle. With the increase of yaw Angle, the average
output power of forced and fixed wind turbines decreases, and the average output power of forced
wind turbines is smaller than that of fixed wind turbines.

Keywords: wind turbine; dynamics; yaw; wake characteristics; power
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