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NUMERICAL STUDY ON THE MECHANISM FOR
THREE-DIMENSIONAL EVOLUTION OF VORTEX

AND THE STRUCTURAL FEATURES IN THE WAKE
BEHIND A CIRCULAR CYLINDER

Wu Zuobing, Ling Guocan
(LNM, Institute of Mechanics, Academia Scinica, Beijing 100080)

Abstract In this paper, the mechanism and dynamic process for three—dimensional
evolution of the Kdrman vortices and the vortex filaments in the braid regions, and the struc-
tural features in the wake behind a circular cylinder at moderate Reynolds number (= 103)
have been studied numerically. The vortex filament in the wake field are tracked by the
inviscid vortex dynamics and the localized—induction approximation (LIA) method. The
time—averaged velocity field of the wake and Kirman vortex street flow field are considered
as two kinds of the background flow field. The deformation of vortex filament is assumed
to be periodic along the spanwise direction. The initial small disturbances used are expo-
nential and harmonic disturbances in a period, respectively. The results show that Kdrméan
vortices and the vortex filaments in the braid regions have the spanwise instability, and the
streamwise vorticity arises from the instability. The large and small scale organized vortical
structures in the process for three—dimensional transition are expressed. The mechanism of

their evolution is analyzed further in the paper.

Key words wake, Karmdn vortex street, braid region, streamwise vorticity, coherent

structure



