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ABSTRACT

The effect of blade tip planform, airfoil, dihedral and anhedral on high - speed impulsive (HSI)
noise of a helicopter rotor are investigated. A combined method of CFD with an extended
Kirchhoff's equation is used to estimate the acoustic pressure of the rotor noise. The method solves
Euler equations to obtain the flow field around a rotor blade. The Kirchhoff's equation extended to a
moving surface is then used to estimate the acoustic pressure at an observer position by using the
" Euler solutions on the Kirchhoff surface in which all the acoustic sources are enclosed. Calculations
are performed under the condition of non-lifting hover as the first stage of our study. The calculated
results show that the modification of blade tip planform remarkably reduces the absolute value of
the negative peak pressure of the rotor noise. It is indicated that the blade with the sweepback angle
of 40 degree and the taper ratio of 0.333 from 90% rotor radius leads to the reduction of the peak
pressure by about 70%. The calculated results also show that the modification of blade tip
thickness reduces the absolute value of the negative peak pressure of the rotor noise. It is indicated
that the blade with the thickness varing linearly from 12% to 6% in the outer 10% radial region
leads to the reduction of the peak pressure by about 45%. As a result, it is suggested that the

optimal combination of planform and thickness makes it possible to design a quiet rotor.
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