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Two-Dimensional Incompressible Flows around an Airfoil
at Several Attack Angles
by
Yoshiaki NAKAMURA, Mitsuo ISHIGURO, and Michiru YASUHARA

ABSTRACT

Two-dimensional incompressible flows were numerically solved for two problems,
using stream function-vorticity formulation with second-order accuracy in space and
first-order accuracy in time. First, we solved flows around an NACAQO12 airfoil at a
Reynolds number of 10000 at angles of attack up to 15. Separation and generation of
vortices were well simulated. Secondly, we applied this method to a flow around a
circulation controlled airfoil, where a jet is emitted along the airfoil surface. The result
indicates that outside the jet near the trailing edge the flow is deflected downward, and

that vortices play a significant role at the initial stage.
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