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This paper presents calculated results of rotor aerodynamics and acoustics. The
pressure on a blade surface of a four-bladed model rotor and the location of tip vortex are
computed using a CFD technique applying an overlapped grid method. The acoustic wave-
form generated by the rotor is obtained by the Ffowcs Williams and Hawkings (FW-H)
formulation. These results are in good agreement with the experimental data obtained in the
6.5mx5.5m wind tunnel at JAXA. The effect of body fairing on the blade-surface pressure
and the sound pressure of the model rotor are also analyzed. The difference between the
blade loads with and without fairing is large around the azimuth angle of 0° and it causes

the difference of acoustic waveform.
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Table 1. Characteristics of the model rotor
and operating condition.

Number of Blade 4

Rotor Radius im

Chord Length :0.065m
Blade Twist :-8°

Airfoil :NACAD012
Free stream velocity :16.8m/s
Rotor RPM :1000
Rotor shaft tilt angle 14° (+; aft.)
Rotor thrust coefficient :0.0080
Collective pitch angle :6.72°
Lateral cyclic pitch angle :-3.20°
Longitudinal cyclic pitch angle :2.60°

Fig.2 Model rotor set-up in the close test
section of LWT1 in JAXA.
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Fig.4 Blade upper surface pressure histories
at r/R=0.9, x/C=0.04.
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Fig.5 Measured and calculated acoustic waveforms.
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