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The Numerical Analysis of the Aeroacoustic Characteristics
for the Coaxial Rotor in Hovering Condition

Seo-Bin So' and Kyung-Tae Lee’

Graduate School of Aerospace Engineering, Sejong University'
School of Aerospace Engineering, Sejong University”

ABSTRACT

In this paper, the aerodynamic and aeroacoustic characteristics that vary depending on the
rotation axial distance between the upper and lower rotor, which is one of the design
parameters of the coaxial rotor, is analyzed in the hovering condition using the computational
fluid dynamics. Aerodynamic analysis using the Reynolds Averaged Navier Stokes equation and
the aeroacoustic analysis using the Ffowcs Williams ans Hawkings equation is performed and
the results were compared. The upper and lower rotor of the coaxial rotor have different phase
angle which changes periodically by rotation and have unsteady characteristics. As the distance
between the upper and lower rotors increased, the aerodynamic efficiency of the thrust and the
torque was increased as the flow interaction decreased. In the aeroacoustic viewpoint, the noise
characteristics radiated in the direction of the rotational plane showed little effect by axis
spacing. In the vertical downward direction of the axis increased, the SPL maintains its size as
the frequency increases, which affects the increase in the OASPL. As the axial distance of the
coaxial rotor increased, the noise characteristics of a coaxial rotor were similar with the single
rotor and the SPL decreased significantly.
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