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Fig.1 Switch in the phase of initial vortex shedding
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Fig.6 P + S mode in the near wake (f./fo = 0.75, A. = 2.0, Re = 400)
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Fig.8 2P + 2S mode for a 1/3 - subharmonic oscillation (f./fo = 1/3, Ae = 1.5, Re = 1000)
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Fig.9 Vortex formation for a superharmonic oscillation (fo/f, = 2.0, A. = 1.0, Re = 400)
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NUMERICAL SIMULATION OF THE VORTEX
STRUCTURES OF A CIRCULAR:CYLINDER
OSCILLATING TRANSVERSELY IN UNIFORM FLOWS

Lu Xiyun Tong Binggang Zhuang Lixian Yin Xieyuan
(Dcpartment of Modern Mechanics, University of Science
and Technology of China, Hefei, Anhui 230026, China )

Abstract Vortex shedding from a circular cylinder oscillating transversely in uniform
flows is numerically investigated using the Navier-Stokes equations for different oscillating
frequencies, amplitudes and Reynolds numbers. The emphasis of this study is put on the
complicated vortex structures in the near wake and their influence on the force on the body.
A switch phenomenon in the phase of initial vortex shedding and complex vortex patterns,
such as 25, 2P and P + S etc. modes, near the fundamental lock-in regions are successfully
simulated for the first time. A parameter map is designed in the frequency-amplitude plane,
indicating the classification of vortex modes in the synchronization regions. The computed

results are in good agreement with available experimental visualizations.

Key words unsteady flow, vortex motion, separation flow, oscillatory flow
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