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Numerical validation of wake interaction between two offset model
wind turbines based on actuator line model

DUAN Xin-ze, CHENG Ping, WAN De-cheng "

(State Key Laboratory of Ocean Engineering, School of Naval Architecture, Ocean and Civil Engineering,
Shanghai Jiao Tong University, Collaborative Innovation Center for Advanced Ship and Deep-Sea Exploration,

Shanghai 200240, China, Email: dewan@sjtu.edu.cn)

Abstract: In large wind farms, some wind turbines are disturbed by the wake of other turbines.
The wake interaction phenomenon among wind turbines has a great influence on aerodynamic
power output, wind speed deficit turbulence stress and wake vortex structure, which indicates
that more attention should be placed on the wake interaction for the optimal arrangement of wind
farm. In this paper, the actuator line model combined with CFD technique will be applied to
study the wake interaction between two offset wind turbines. By changing the rotational speed of
the downstream wind turbine to change the tip speed ratio, the numerical simulations of the
downstream wind turbine under 3 different tip speed ratios are conducted. The results obtained
from the present simulations are compared to the data from the experiment “Blind Test 3” and
other simulation models. From the comparison, the results from the present study show a good
agreement with the experimental results especially for the aecrodynamic loads prediction, whose
error is not over 3% for the upstream wind turbine. Although the simulations for two offset wind
turbines model exist some difference in wake prediction compared to the “Blind Test 37, the
overall change trend is consistent with the experiment. Based on the results, the actuator line
model can simulation the aerodynamic loads of the two offset model wind turbines and basic
features of the wake, including the distribution characteristics of the mean wake velocity and

mean turbulent stress.

Key words: Wind farm; Actuator line model; Wake interaction; Blind Test 3; Tip speed ratio.
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