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ABSTRACT

The flow-excited Helmholtz resonance phenomenon was investigated numerically using Reynolds

averaged Navier-Stokes approach. The fundamental cause of the Helmholtz resonance phenomenon is

known as shedding of a single discrete vortex from orifice edge that travels during one period of

the oscillation. In this study, serrated deflector, which is biomimetic design of the owl’s feather, is

used to split a single vortex into small vortices. Rectangular deflector and serrated deflector are com-

pared with numerical results of pressure and streamline inside the cavity. Consequently, the serration

breaks the shedding period of vortex core and eliminates the resonance. Also, it changes the flow

pattern in according to the location of different serration height. By making

inflows and outflows

occur simultaneously in spanwise direction in the cavity, the period of Helmholtz resonance

disappears. Comparing between rectangular deflector and serrated deflector, the serrated deflector can

deal with the Helmholtz resonance more effectively.
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(a) Rectangular deflector

Fig. 9 Streamline of rectangular deflector for one pe-
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Fig. 7 Two deflector models
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Fig. 8 Instantaneous pressure contour for one period
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