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Abstract: In order to investigate the influence of the control system on the operating characteristics of the wind turbine, the

ALMwindFarmFoam solver developed based on the actuation line model and large eddy simulation method was used to

numerically simulate the operation of the NREL-5MW wind turbine under dynamic inflow conditions. The numerical results show

that compared with the traditional S-region torque control, under the combined effect of the pitch control and the modified 6-region

torque control, the control failure of wind turbine during the pitch angle recovery stage is resolved, in addition, rotor speed, torque

and power production of the NREL-5MW wind turbine can respond well to the change of the inflow wind speed and reach the set

operating level. However, in the process of increasing the wind speed from the minimum to the rated value, there is a certain time

delay in the response of the above parameters. What’s more, the aerodynamic bending moment and shear force acting at the rotor

blades are reduced due to the positive impacts of the control system.

Key words: dynamic inflow; large eddy simulation; actuator line model; torque control; pitch control
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Fig.2 Pitch control process of wind turbine
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Fig.3 Torque control process of wind turbine
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