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Numerical Simulation of Unsteady
Large Scale Separated Flow around Oscillating Airfoil

Koji ISOGAl
National Aerospace Laboratory

ABSTRACT

Numerical simulations of dynamic stall phenomenon of NACAQ0012 airfoil oscillating
in pitch near static stalling angle are performed by using the compressible Navier-Stokes
equations. In the present computations, a TVD scheme and an algebraic turbulence model
are employed for the simulations of the unsteady separated flows at Reynolds number of
1.1 x 10°. The hysteresis loops of the unsteady pitching moment during dynamic stall are
compared with the existing experimental data. The flow pattern and the unsteady pressure

distributions during dynamic stall are also examined in detail. The qualitative features of
the dynamic stall phenomenon, such as the behaviors of the total lift and pitching moment
and the formation of the leading edge separation vortex are well reproduced by the present

computations.
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