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Fig. 1 Sketch of the wake model
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Table 1 Velocity at the height of winds hub in wake region

T, LES Park 2D Jensen Park-Gauss Park-ploynomial
Ay =0.0D, 7.0D 0.6571 0.8127 0.6255 0.6843 0.7190
5=10% 9.0D 0.7600 0.8659 0.7317 0.7739 0.7988
Ay =0.0D, 7.0D 0.5314 0.7112 0.4224 0.5132 0.5668
1=5% 9.0D 0.6343 0.7964 0.5928 0.6568 0.6946
Ay =0.6D, 7.0D 0.6772 0.7823 0.6011 0.6544 0.6804
1=10% 9.0D 0.7829 0.8450 0.7174 0.7551 0.7678
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Fig. 3 Cross-wind velocity distributions at 7.0D in the
downstream of the mixed wake region
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Fig. 4  Cross-wind velocity distributions at 9.0D in the
downstream of the mixed wake region
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NUMERICAL SIMULATION ANALYSIS OF MULTIPLE WIND TURBINE
WAKE BASED ON TWO NEW MODIFIED ENGINEERING MODELS

Yang Xiangsheng, Zhao Ning, Tian Linlin
(Jiangsu Key Laboratory of Hi-Tech Research for Wind Turbine Design, Nanjing University of Aeronautics & Astronautics ,
Nanjing 210016, China)

Abstract: Based on the linear expansion assumption of Park model in the wake region, radial wind speed with Gaussian
distribution and polynomial distribution assumption, two new-modified engineering wake models, the Park-Gauss model
and Park-polynomial model were proposed, and the numerical simulation research of full wake and partial wake effects
for two wind turbines was conducted. The comparative study of the Park model, the 2D Jensen model, the Park-Gauss
model and the Park-polynomial model was carried out, respectively. Through comparing with LES numerical results, the
results show that the new modified Park- Gauss model can better simulate full wake effect, its calculation accuracy is
superior to that of Park model, 2D Jensen model and Park- polynomial model. Both Park- Gauss model and Park-
polynomial model can simulate well the partial wake effect, however, the Park-polynomial model is better than the
former. The two new-modified engineering wake models not only in accuracy are close to the LES results, but also in the
radial wind speed distribution is more consistent with the real flow field.
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