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Effect of DBD Plasma Actuator on Lift and Drag Forces on the Airfoil under
Reduced Pressure Environment

Yoshiki MARUYAMA
Supervisor: Akira ANDO, Research Advisor: Atsushi KOMURO

Recently, a Mars exploration airplane is planned for enlarging the observation range of the Mars’s surface and its
resolution. However, the pressure and the Reynolds number on Mars are extremely different from those on the earth.
Therefore, it is necessary to optimize the airplane’s flight performance under the low Reynolds number condition and
reduced pressure environment. In this study, we evaluated the performance of a dielectric barrier discharge plasma
actuator (DBD-PA) as an active flow control device under reduced pressure environment using the Mars wind tunnel
in Tohoku University. Measurements of lift and drag forces indicate that the DBD-PA is effective even under the low
Reynolds number and reduced pressure environment and its performance depends on the shape of the airfoil.
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