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Numerical simulation of time-averaged flow field around a
cylinder under the action of oscillatory flow
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Abstract: To study the time-averaged flow field characteristics of a cylinder under the action of periodic
oscillating flow, the time-varying flow field around the cylinder was obtained by numerically solving the
Navier-Stokes equations. The time-averaged flow field was obtained by averaging the velocity field over
time. The time-averaged flow fields with different K- numbers under a given Stokes number f = 20 for
Reynolds number Re< 200 were compared and analyzed. It is found that: (1) when K. < 7 ( Re<140), the
oscillating flow vorticity source is always attached to the cylinder wall and gradually stretches along the
oscillating flow direction; (2) the corresponding time-averaged flow field consists of four small-scale internal
vortices with strong stable flow and four large-scale external vortices with weak flow; (3) the flow structure is
of axisymmetric distribution; (4) when K- > 7 (140<Re<200), the symmetry of the vorticity distribution
around the cylinder is destroyed, while the oblique vortex street and dissipative behavior appear, the

corresponding time-averaged flow field structure is seriously distorted, and the flow field structure is closely
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related to the vortex shedding mode around the cylinder, (5) the strength of the time-averaged flow field
increases exponentially with the increase of K- number, and (6) for double cylindrical tubes, the time-
averaged flow fields under different arrangements and spacing ratios show rich flow field characteristics, and
the gap flow intensity between tubes increases with the decrease of spacing ratio.
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