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Abstract
The high subsonic flow around NACAO0012 airfoil at low Reynolds number shows a low-frequency oscillation of lift

coefficient. To predict the oscillation and construct the effective active flow control strategy, we propose a nonlinear optimal

forcing analysis for non-periodic temporal distribution. The proposed method successfully extracted the optimal forcing

which concentrates upstream of separation point of basic flow field. In the application, the optimal forcing excited the

vortices which advected inside the separation flow. In the time-evolution, these vortices promoted reattachment of flow

field, causing low-frequency oscillation with changes in boundary layer thickness. Moreover, we considered the application

of flow control by continuous application of optimal forcing to flow field. In the time-evolution, the optimal forcing

triggered the transfer of flow field into new quasi-periodic oscillatory state without low-frequency oscillation.
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