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Instability and transition of flow past a pair of circular cylinders
arranged in tandem

J. Mizushima, N. Suehiro
Dept. of Mech. Eng., Doshisha University, Kyotanabe, Kyoto 610-0394, Japan

ABSTRACT
Instability and transition of flow past a pair of circular cylinders placed parallel to the stream
in tandem are investigated by numerical simulation and linear stability analysis. We focus our
attention upon the effect of spacing between the two cylinders on the instability of flow. Transition
of the flow from a steady to a periodic state is clarified to occur due to a supercritical or subcritical
Hopf bifurcation depending upon the length of spacing between the two cylinders. We found that
there is a certain length of spacing where the flow becomes most stable, which we evaluated. The
origin of abrupt change in drag and lift coefficients reported previously was identified to come from

the existence of multiple solutions for the flow.
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Fig. 1: Configuration and coordinates.
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Fig. 3: Bifurcation diagram. (a) I' =3. (b) I' = 4.
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Fig. 4: Transition diagram. A: Re.. O: Res.
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Fig. 5: Strouhal number S¢. Re = 100 (Constant).
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Fig. 6: Drag coefficient Cp. Re = 100. []: Front cylin-

der. B8: Rear cylinder.
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