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Effect of Blade-Tip Shape on High-Speed Impulsive Noise of Helicopter Rotors”
Takashi AOYAMA*1, Shigeru SAITO*!

Abstract

The effect of blade-tip shape on high-speed impulsive (HSI) noise of helicopter rotors is numerically
investigated using a Euler CFD code. Near-field acoustic pressure at 1.1 rotor radii is used for the evaluation of
1oise intensity, because it is found that the near-field acoustic pressure is in good correlation with the far-field HSI
noise calculated by a method combining the CFD code with an acoustic code based on an extended Kirchhoff’s
formulation. Calculations are performed to analyze the effects of blade thickness and planform on the intensity of
HSI noise under a non-lifting hover condition. As a result, the following three factors: 1) strength of shock wave on
blade surface, 2) location of shock wave, and 3) area of supersonic region in the vicinity of blade tip, are found to be
dominant for the intensity of HSI noise. Newly devised tip shapes that effectively reduce HSI noise are alsc

proposed, based on this result.

Keywords: Helicopters, Tip shape, HSI noise, Euler equations, Kirchhoff's formulation
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