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ABSTRACT

This paper numerically investigates the power optimization of two cascading three-bladed SMW wind turbines.
Power optimization is implemented via a wake steering approach, where a three-dimensional flow simulation is con-
ducted around the target horizontal-axis wind turbines operating at the rated wind speed. The flow field is described
by the steady continuity and momentum equations incorporated with a k-w turbulence model and are solved by the
commercial software Star-CCM+. In the proposed wake steering approach, the angle between the normal direction of
the first turbine and the incoming wind, i.e., the steering angle, varies from 0° to 15°, whereas the second one is always
aligned with the incoming wind direction. An iterative process following the power curve of the target wind turbines
is adopted to determine the corresponding rotation speeds of both turbines under different steering situations. The
power of the first turbine declines with the increase of the steering angle, whereas the that of the second turbine grows
with the rise of the steering angle. The power of the second turbine reaches its design power output when the steering
angle exceeds an upper limit. For two wind turbines spaced by 8 rotor diameters, the maximum total power output is
found at the steering angle of 6°, where the total power is 97.8% of the ideal power output and 18.7% power increase
is expected compared to the case without employing wake steering.





