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Computation of Wake Vortex Behavior Behind Airplanes
in Close Formation Flight Using a Fourier-Spectral Method
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Department of Aeronautical and Mechanical Design Engineering, Korea National University of Transportation

ABSTRACT

Behaviors of wake vortices generated by an aircraft affect the performance and flight stability
of flying aircraft in formation flight. In the present study, the trajectories of the wake vortices
behind airplanes in close formation flight were computed using a Fourier spectral method. The
behavior of wake vortices showed complex patterns depending on the initial circulation and the
relative positions between the vortices. In the initial stage, the wake vortex movement was
affected by the nascent vortex. When the vortex becomes closer to the other vortex, then a new
trajectory is formed. When the viscous effect becomes dominant, the core radius increases.
Thus, a new vortex moving near the existing vortex can have strong interaction with each
other, resulting in the complicated behavior of wake vortices. In the future, the ground effect
on the behavior of the wake vortices during take-off and landing will be studied.
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Nomenclature for the present computation
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