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Numerical Investigation of Active Air Blowing Effects on Flow Separation Control over

a NACAO0012 Airfoil
M. Masoumnezhad Department of Mechanical Engineering, Technical and Vocational University, Tehran, Iran.
M. A. Shoaei Department of Mechanical Engineering, Payame Noor University (PNU), Rasht, Iran.

Abstract

In this study, the effect of active flow control using continuous blowing on the aerodynamic performance of the NACA0012 airfoil
in a compressible flow at a Mach number of 0.5 and a fixed angle of attack of 10° was numerically investigated. The results indicate
that applying blowing at optimal locations has a significant effect on suppressing boundary layer separation and improving
aerodynamic force coefficients. Quantitative findings show that, under the optimal blowing condition, the lift coefficient increased
by 63%, while the drag coefficient decreased by 3.6% compared to the uncontrolled flow case. Furthermore, the analysis of the
pressure coefficient distribution revealed that momentum injection by the blowing jet strengthens the suction peak near the leading
edge and delays stall to higher angles of attack. These results confirm the high effectiveness of active blowing control in
compressible flow regimes for enhancing aerodynamic performance.

Keywords: Active Flow Control, Continuous Blowing, NACA0012 Airfoil, Compressible Flow, Boundary Layer Separation,
Aerodynamic Performance.
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