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Transition and Instability of Flow past a Pair of Circular Cylinders

Yoichi Ino, Jiro Mizushima
Dept. of Mech. Eng., Doshisha University, Kyotanabe, Kyoto 610-0394, Japan

ABSTRACT
The instability and transition of flow past two circular cylinders arranged perpendicularly to the
stream are investigated numerically. It is a steady symmetric flow that is realized at small Reynolds
numbers, but the flow becomes unstable above a critical Reynolds numbers. It has been believed that
the resultant flow due to the instability is always oscillatory . However, we found a steady asymmetric
flow as well as the oscillatory flow arising from the instability in a region of the gap width between the
two cylinders. We evaluated the critical Reynolds number and clarified the region of the gap width in

which the steady asymmetric flow is realized.
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Fig. 1: Configuration and co-ordinates.
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Fig. 3: Flow pattern. (a) Steady symmetric flow.
I'= 0.5, Re = 40, (b) Periodic flow. I'= 0.5, Re =
50. (¢) Periodic deflected flow. I"= 0.5, Re = 60.
(d) Steady asymmetric flow. "= 0.6, Re = 57. (e)
In-phase-synchronized oscillatory flow. I = 0.62,

Re = 55. () Periodic deflected flow. I = 0.62,

Re = 60.
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Fig. 4: Bifurcation dlaglam. I = 0.5 (a) Hopf
bifurcation. (b) Pitchfork bifurcation.
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Fig. 5: Pitchfork bifurcation. I = 0.6.
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Fig. 6: Disturbance field. (a) "= 0.5, Re = 50,
(b) I'= 0.6, Re = 60. (¢) I'= 0.62, Re = 55. (d)
I =0.62, Re=60.
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Fig. 7: Transition diagram. o ;Pitchfork bifurcation,
e : bifurcation.
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