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Numerical Analysis about Flow over an Aerofoil

with a Large Angle of Attack

Kiyoaki ONO
College of Science and Technology, Nihon University

ABSTRACT

The results of numerical computations on the dynamic stall process of a two
dimensional NACA0012 airfoil oscillating in pitch between 0° and 20° incidence angles
are summarized in this paper. The uniform flow Mach number is set to 0.3. The Beam-
Warming finite difference algorithm is applied to solve the time-averaged compressible
Navier-Stokes, the laminar compressible Navier-Stokes and the Euler equatjons.

The grid system is constructed based on a body-fitted curvilinear coordinate system
for efficient unsteady flow computations. The computational results are compared with
the experimental data. The process of the formation of the leading edge separation
bubble, its convection along the airfoil surface and its shedding into the wake is fairly
well simulated. But the abrupt drop of the lift coefficient is not detected in the com-
putations. Judging from the pressure coefficient distribution, the Euler equations results
give the best agreement with the experiment. It suggests that the effective local Reynolds
number in the turbulent calculation is smaller than that in the actual flow field. A more
precise estimation of the turbulence viscosity, the artificial one and the truncation error
is necessary.
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