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Test wind turbine locations in wind farm
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Fig. 5 Velocity distributions at elevation of turbine hub
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CFD SIMULATION AND LIDAR EXPERIMENTAL STUDY ON
WIND TURBINES IN COMPLEX TERRAIN

Liu Xin, Yan Shu, Guo Yutong, Shi Shaoping, Chen Xinming, Mu Yanfei
(China Huaneng Clean Energy Research Institute, Beijing 102209, China)

Abstract: In this paper, the flow characteristics of an onshore wind farm with complex terrains in Southwest China was
investigated with numerical and experimental methods. The applicability of different numerical methods in complex terrain
is verified. Two lidars are vertically set down before and after the wind turbine. The free inflow wind speed and wake profile
of the target wind turbine in one month were measured. It shows that, the wind speed profiles of the free inflow of the target
turbines are all negative gradients under the acceleration effect of the terrain uphill. An improved actuator disk method is
used, combined with blade information (such as geographical characteristics, attack angle, pitch angle) , to simulate the
wake precisely. Compared with classic AD method, the improved one fits the actual measurement much better. The study
shows that the improved AD method can perform well in most complex terrains, especially in modelling what the velocity
filed is like in a wake flow and how it is deflected by terrains. Moreover, it can be better balance between computational
efficiency and accuracy.

Keywords: wind farm; complex terrain; wake simulation; improved actuator; lidar



