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Numerical Analysis around Rotor Blade with Several Tip Shapes
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Abstract

The effects of several tip shapes on the generation of tip vortex are investigated by using a Euler CFD code based on
Moving Overlapped Grid Method. It is checked that this code has a capability of capturing tip vortices reasonably. Some
calculations are performed to understand the effect of tapered tip shape on the tip vortex generated from a fixed wing. It is
shown that the tapered tip shape with larger taper ratio causes larger core diameter and weaker vorticity magnitude and
that the trajectory of the tip vortex is shifted upward by the tapered tip shapes. Our method is also applied to investigate
the effect of a tapered and an unhedral tip shape on the tip vortex generated from a helicopter blade in a forward flight
condition. It is indicated that the vorticity magnitude is made weak by the tapered tip and the vortex trajectory is shifted
downward by the unhedral tip. The predictions of BVI noise are conducted in this case by using an aeroacoustic code
based on the FW-H formulation. The tapered tip reduces the BVI intensity at the advancing-side hotspot on a carpet noise
contour below the rotor disk. In the case of the unhedral tip, both of the BVI intensities at the advancing-side and the
retreating-side hotspots are reduced and the locations of the hotspots move downstream. It is concluded that the unhedral
tip shape is effective for the reduction of BVI noise.
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