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Abstract: In order to study the aerodynamic performance of large wind turbines and consider their strue-
tural dynamic characteristics simultaneously , the open source computational fluid dynamics software Open-
FOAM and aerodynamics-hydrodynamics-servo-control software FAST, along with actuator line method
(ALM) ,were combined to realize the exchange of data between flow field information around the rotor
and its structural response. Finally, the construction of wind turbine aerodynamic-structural simulation
platform in FASTFOAM was completed. The aerodynamic performance and structural dynamic characteris-
tics of two 5 MW wind turbines arranged in tandem in the wind farm were calculated by this platform. The
results show that the FASTFOAM platform can quickly simulate the output power, structure dynamic re-
sponses and flow field information of wind turbines. Wind turbine wake can sustainably exchange energy

with the surrounding flow field during its development process to compensate for its speed deficit. The
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downstream wind turbine is influenced seriously by the wake of the upstream one , and its output power on-

ly accounts for 21.05% of the upstream wind turbine and its structural dynamic characteristics are differ-

ent from the upstream one. The main stimulation frequency of the upstream and downstream wind turbine

rotors is 0. 16 Hz and 0. 15 Hz, respectively.

Key words; wind turbine, aerodynamics , structure , OpenFOAM , FAST
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