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Global stability analysis of confined cavity flow between a rotating and stationary disk
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Global stability analysis (GSA) is applied to a 3-D confined cavity flow between rotating and stationary disks
(viz., rotor and stator). The Arnoldi method extended for incompressible viscous flow is used together with the
eigenvalue spectrum conversion to solve the eigenvalue problem of the GSA. As a first step, the GSA is conducted
in an axisymmetric flow, and circular vortices are obtained as eigen modes. Then, the GSA is applied to a flow
with circular vortex at a higher Reynolds number, and eigen vectors of spiral vortex are obtained. The numbers of
the several spiral vortices in the circumferential direction show good agreement with the unstable modes reported

in the literature.
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Fig. 1: Computational domain of a confined cavity flow
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Fig. 3: Iso-surface of the baseflow.(v, = 3.0 x 1073)
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Fig. 11: Iso-surface of eigenvector of mode 17. (v, =
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