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Transonic Internal Flow About an Airfoil Oscillating in Pitch

— Comparisons between Computation and Experiment —
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Institute of Interdisciplinary Research, The University of Tokyo

ABSTRACT

As a preliminary investigation into the relationship between the transonic flutter
characteristics and the shock behavior of a transonic cascade, a numerical analysis using
a finite-difference method was carried out for a cascade oscillating in pitch about its
midchord anti-phase with each other and a zero stagger angle, based on an assumption
of inviscid flow. The computational method was examined by comparisons of computa-
tional results with experimental results of the shock wave periodic movements due to
oscillation of the cascade, unsteady surface pressure and aerodynamic instability. Al-
though quantitative differences in both results exists, which were caused by the presence
of shock-boundary interaction in real phenomenon, the present computation was useful
in the investigation of qualitative aspects of the shock wave behavior, aerodynamic
instability and the relations between them. In such computation, it is necessary to make
the computational mesh size small in comparison to the displacement of the shock
wave.
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