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Numerical Simulation of Unsteady Flow around an Airfoil by

Finite Difference Solution of Navier-Stokes Equations

Satoru OGAWA and Tomiko ISHIGURO
National Aerospace Laboratory

ABSTRACT

A numerical procedure for solving the flow field generated by a moving body is

presented based on a finite difference solution of Navier-Stokes equations. A conserva-

tionaw form of the equations in a general time-varying coordinate system is derived
from the Cartesian expression by applying the concept of Lie derivatives. Specifically,
a moving coordinate expression of the streamfunction-vorticity formulation is derived,.

and is used for the analysis of the dynamic-stall phenomenon of an oscillating airfoil in
incompressible flow. A computation example is given for an NACA 0012 airfoil oscillat-
ing in pitch at an amplitude of 10° about a mean angle of attack of 15° with a reduced
frequency of 0.47 and a Reynolds number of 2 X 10% based on the chord length and the

uniform advance speed of the airfoil.
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