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Active flow control of secondary flows in turbine nozzle and rotor blades using
dielectric barrier discharge plasma actuators

Matsunuma, Takayuki
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In this study, active flow control using dielectric barrier discharge plasma
actuators (PAs) was applied to suppress the secondary flows (passage vortex and tip leakage vortex)
generated inside the turbine blades. The velocity field at the outlet of a linear turbine cascade

was measured using a particle image velocimetry (PIV) system to investigate the effect of reduction
of the passage vortex by driving a PA mounted on the endwall upstream of the blades. In addition,
when a gap between the blade tip and the endwall existed, the effect of driving a PA embedded in the
endwall faced with the blade tip to suppress the tip leakage vortex was also investigated. When the
passage vortex and the tip leakage vortex coexisted, the reduction in only one vortex by the
driving the PA resulted in an undesired increase in the other vortex.
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