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ABSTRACT

Urban Air Mobility (UAM) has been developed as a new transportation system and is expected to

operate in congested urban environments near vertiports and surrounding buildings. These environments

can produce unsteady aerodynamic interference phenomena,

including ground and obstacle effects,

which may increase flight instability and noise levels. In this study, we investigated the ground and

obstacle effects on the aerodynamic performance and acoustic characteristics of a helicopter model

using the vortex-based rotorcraft analysis code VALOR (Vortex-based Aerodynamic simuLation cOde

for Rotorcraft) and an acoustic analogy based on the Farassat-1A formula. The simulation results indicate

that the ground and obstacle effects generate unsteady aerodynamic loads acting on the rotor blades.

In addition, strong unsteady aerodynamic loads lead to a high overall sound pressure level (OASPL)

in the noise hemisphere. Finally, the parametric study showed that the highest OASPL occurred when

the aircraft was located near or above the obstacle.
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Fig.1 Geometry of MD 500 helicopter model and
ground & obstacle

Table 1 Blade geometry of MD 500 helicopter

Parameter Value
Number of blades 4
Rotor radius 0.375m
Chord length 0.033 m
Collective pitch angle 10°
Tip mach number 0.286
Reynolds number 214 000
Airfoil NACA 0012
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Table2 Comparison of averaged thrust and torque be-
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Experiment Present
Thrust 0.00705 0.00712
Torque 0.00075 0.00087
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