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Visualization of the Upstream Flow of Rotors and Analysis
on Thrust of a Small Quadrotor UAV in Ground Effect
Masayoshi Kohno (Tohoku University)
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Abstract
Posture of small quadrotor unmanned aerial vehicles (UAVS) in landing motion is unstable because of ground
effect. In the ground effect, rotor thrust changes with height from the ground plane and depends on the
distance between rotors. However, it has been unclear why the distance between rotors changes thrust in the
ground effect. To examine the factor affecting thrust changes, we measured thrust of a quadrotor UAV model
and visualized an upstream flow of the rotor changing the rotors distance. Furthermore, effect of a plate to
prevent upward flow was examined in the experiments. Thrust measurement results showed that thrust
depended on both the distance between rotors and absence of the plate. In the visualization experiment, we
verified that the upward flow in center of the quadrotor model developed in ground effect and the flow speed
was changed by both the distance between rotors and absence of the plate. Therefore, we deduced that the
distance between rotors affected the upstream development in rotor wake and it changed the thrust of a

guadrotor.
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