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Unsteady Fluid Forces Acting on a Pitching Foil

C. J. Yang
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ABSTRACT

An oscillating foil can produce a driving force through the generation of a reversed Karman vortex
street, and it can be expected to be a new highly effective propulsion system. A simple pitching foil model
was made and it was operated within a water channel. The wake formation behind a pitching foil was
visualized and unsteady fluid forces were measured using a 6-axis force sensor based on force and moment
detectors. We have been examined various conditions such as reduced frequency, amplitude and pivot point
in NACA 0010. The results showed that thrust coefficients increased with a reduced frequency. We also
presented the experimental results on the characteristics of a pitching foil at various parameters.
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Fig. 5 Thrust and fit acting on steady foil as function of the angle of attack: (a) thrust coefficient and (b) lift coefficient
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Fig. 7 Time-dependent thrust coefficients for various amplitudes (k=2.8, quarter—chord): (a) a=0£6°, (b) a=0+9° and (c) a=0+12°
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