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Development of Integrated Analysis Method of Aerodynamic Noise of Helicopter
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In this paper, rotor CFD (Computational Fluid Dynamics) and aerodynamic noise analyses of helicopter rotors are
presented. Two types of rotor noise prediction code (based on Kirchhoff equations and FW-H (Ffowcs Williams and
Hawkings) equations have been developed. A CFD code is combined with the rotor noise prediction code to predict the
HSI (High Speed Impulsive) noise. To validate aeroacoustic code, a wind tunnel test, which is the first wind tunnel test of
HSI noise in Japan, was conducted in NAL (National Aerospace Laboratory of Japan) low speed wind tunnel. Sound
pressure histories were obtained with 2.4m diameter 2-bladed rotor. The asymmetric sound pressure histories that are
typical characteristic of HSI noise have been captured by the present FWH/CFD method and a comparison between wind
tunnel test results and numerical results shows good agreement.
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