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Numerical Simulation of the Flow Behind a
Circular Cylinder with a Rotary Oscillation

Seung-Jin Baek and Hyung Jin Sung

Key Words : Circular Cylinder Wake($l%- %), Rotary Oscillation(g]# 7}zl), Vortex
Shedding (¢} 3-21), Lift Force(ekt])

Abstract

A numerical study was made of flow behind a circular cylinder in a uniform flow, where the
cylinder was rotationally oscillated in time. The temporal behavior of vortex formation was
scrutinized over broad ranges of the two cxterna]ly specilied parameters, i.e., the dimensionless
rotary oscillating frequency ((110<S,<.220) and the maximum angular amplitude of rotation
{ Opar =157, 30° and 60°). The Reynolds number {Re=-{1.1)/v) was fixed at Re=110. A fractional-
step method was utilized to solve the Navier-Stokes equations with a generalized coordinate
system. The main emphasis was placed on the initial vortex formations by varying S, and G
Instantaneous streamlines and pressure distributions were displayed to show the vortex formation
patterns. The vortex formation modes and relevant phase changes were characterized by
measuring the lift coefficient () and the time of negative maximum C, (/. ¢, ...) with variable
forcing conditions.
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Fig. 1 A flow configuration of the rotary oscillation.
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Fig. 8 Instantaneous pressure distributions at S,= 200 and Oner=30°. (a) .10217T, by 20217, (¢) .3021°7T,
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Fig. 10 Vortex formation modes. (a) S;=.140 and Gnax=
(¢} Sr=.140 and Gnar=230°, S, =.920, (d) S, =
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