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Propulsion efficiency of self-propelled pitching oscillating
foil under the influence of vortex control
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Abstract The self-propulsion of pitching oscillating foil was numerically simulated using the adaptive multigrid and

immersed boundary methods. A new method to determine the thrust of pitching oscillating foil was established on the basis

of tethered and the self-propelled oscillating foil providing the relationships of Strouhal number with both the propulsion

effici

ency and the Reynolds number. Finally the relationship between vortex field and propulsion efficiency was

analyzed and it indicates that the vortex control process is one of the most important factors determining the propulsion

effici

ency the propulsion efficiency decreases when positive vorticity merges into negative vorticity in the wake and

increases when voticities with the same sign merges into each other.
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words multigrid method with adaptive mesh refinement self-propelled oscillating foil vortex control propulsion

efficiency ~ Strouhal number





