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Transitions of flow between two corotating disks in a stationary enclosure

J. Mizushima and T. Miura

Department of Mechanical Engineering, Doshisha University

ABSTRACT

T ransitions of flav betw een t w o corotating disks in a stationary enclosure are imstigated numerically and

experimentally . The flow is symmetric with respect to the inter-disk midplane as well as axisymmetric around

the axis of rotation at small Reynolds numbers. It becomes unstable to two different modes of disturbance, one of

which is an axisymmetry-breaking mode to yield a polygonal flow pattern in the radial tangential plane and the

other is a symmetry-breaking instability with respect to the inter-disk midplane with retaining the axisymmetry.

We analysed the symmetry-breaking mode of instabilty numerically assuming the axisymmetry and found that

the steady axisymmetric flow is unstabl

ble not only to stationary

Alatiiriians 1 ala 11y s -
disturbances but aiso to OS\,LLG{\)L\ disturbances.

We obtained bifurcation diagrams of the flow for various values of gap ratio and depicted a transition diagram.

Our numerical results are confirmed by experiments.
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