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Research on Influence of Shape Parameters on Blade-Vortex
Interaction Noise of Helicopter Rotor
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Abstract : A coupled Eulerian-Lagrangian method based on Navier-Stokes equation and free-wake model is
established for impulsive air-loadings prediction during interaction. The noise prediction is based on the
well-known FW-H equation for acoustic pressure. By the method, aiming at the noise abatement, a par-
ametric study is performed to examine the effects of blade geometry parameters such as sweeptback.,
sweepforward, taper and anhedral tip on blade-vortex interaction(BVI) noise of AH-1/OLS rotor. The
results indicate that the BVI noise can be reduced by the blade geometry of anhedral tip and sweepfor-
ward, while the blade geometry (i. e. taper and sweepback) adopted by helicopter widely has finite in-
fluence on the reduction of BVI noise even the unfavourable influence.
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Fig. 1 Schematic of two zones of flow field
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Fig. 3 BVI events occur on rotor plane
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Fig. 4 Contour plots of noise SPL on sphere surface
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Fig. 5 BVI events occur on rotor plane for swept rotors
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Fig. 6 SPL contour plots of overall and difference noise

for back-swept rotor(BS2)
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Fig. 7 SPL contour plots of overall and difference noise

for forward-swept rotor(FS2)
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