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Summary:
The present study addresses the use of piezoelectric driven synthetic jet actuators as aerodynamic load
control devices in a 2D NACA0018 blade. Such load control devices can be integrated in for instance
wind turbine blades to alleviate load fluctuations and therewith reduce fatigue damage. The utilization of
flow control devices like synthetic jets can be favorably compared to the application of blade pitching due
to smaller response times, expected lower power requirements and the exclusion of wear and tear on the
wind turbine pitch bearings, specifically for the blades of present-day large wind turbines.
Synthetic jets are so called zero-net mass-flux devices because during their actuation cycle they ingest
and subsequently eject equal amounts of air. This gives synthetic jets a huge benefit over continuous jets
since no external supply of air is required.
In the present study, a synthetic jet actuator from literature has been redesigned in order to fit it as close
as possible to the trailing edge of a 2D blade with a NACA0018 airfoil section. The jet exits in the direction
perpendicular to the surface of the airfoil from a narrow slot, parallel to the trailing edge, at x/c = 0.975.
First, a prototype version of this redesigned actuator was constructed and the jet velocity was measured
using hot-wire anemometry. Results show a frequency response of the jet velocity similar to the response
of the original actuator on which the current design is based. The measured maximum jet velocity is
slightly lower than that for the original actuator.
Next, a 2D NACA0018 blade fitted with a module containing ten spanwise distributed actuators has been
designed and constructed. Compared to the prototype actuator the hot-wire anemometry tests for the installed actuators show slight differences in the jet velocity’s frequency response. These are probably
caused by small imperfections in the production process of the module containing the synthetic jet
actuators.
Wind tunnel tests have been performed to measure the obtainable change in the lift curve of the blade,
i.e. the lift coefficient as function of the angle of attack of the wing, within some range of the actuation
parameters. This indicates the load control performance of the blade equipped with synthetic jets.
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