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Ground and Obstacle Effects on the Aerodynamics and Wake Flow Field of an Isolated

Rotor Blade using Panel Method
Chan Ho Song!, Sang Min Son? Sa-Lang Lee®, Rho Shin Myong* and Hakjin Lee®

School of Aerospace Engineering, Gyeongsang National University, Jinju, Republic of Korea'™

ABSTRACT

Urban Air Mobility(UAM) has emerged as a promising solution to alleviate urban traffic congestion
and is expected to operate frequently in complex environments with various obstacles, such as vertiports
and buildings. In this study, the aerodynamic characteristics and wake behavior of an isolated rotor
blade were investigated under ground and obstacle effect conditions. In—house vortex—based aerodynamic
simulation code was validated using the Lynx tail rotor model under hovering conditions. The Large
Rotor Rig experimental model developed by the University of Glasgow was utilized to simulate various
rotor positions relative to the ground and obstacles. The results of parametric study showed that when
the rotor was positioned closer to the ground, a reduction in induced velocity led to a thrust increase of
up to 10% compared to out-of-ground-effect conditions. In contrast, when the rotor operated near
obstacles, strong recirculating flow generated between the ground and the obstacle, resulting in thrust

degradation.
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