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Effect of Blade Geometry on BVI Noise of Helicopter Rotor

Hideaki Nakamura, Natsuki Kondo, Makoto Aoki(ATIC),Takashi Aoyama, Shigeru Saito(NAL)

ABSTRACT

A prediction method for blade-vortex interaction (BVI) noise of a helicopter rotor is developed. This
method consists of following four steps: 1)trim analysis using CAMRAD II based on the lifting line theory, 2)
interpolation of blade motion and the wake geometry, 3)aerodynamic analysis using a finite difference solver
for the three-dimensional unsteady Euler equations, and 4)noise analysis using an aeroacoustic code based on
the Ffowcs Williams and Hawkings(FW-H) formulation without the quadrupole term. The predicted acoustic
waveform for the OLS model rotor is compared with experimental data and reasonable correlation is
obtained. This method is applied to investigate the effect of the tip shape on the intensity of the BVI noise.
For the first step, the effects of anhedral, dihedral, swept and tapered tip shapes are discussed. As a result, it is
shown that the anhedral, swept-forward, and tapered tip shapes are good for the reduction of the BVI noise in

a descent flight condition.
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