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Vortical Structures in the Transition Process of the
Taylor-Couette flow
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We directly simulates the transition process of the Taylor-Couette flow on a super-computer. The flow field is
calculated by the pseudo-spectral-Chebyshev-collocation method, and the incompressibility is ensured by the influ-
ence matrix method. This simulation captures various vortical structures that were reported by Anderecket al.[1]'s
experiment. In addition spiral turbulence is observed at Reynolds number = 4900 and g (the ratio of inner-outer
angular velocity) = —2.6, where nonlinear process induces spiral vortices in the flow and then, the flow break down
to turbulenceabruptly.
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Fig. 2: Diagram of vortex patterns (u vs. Re). Each
mark denotes : *x’ Wavy vortex flow, '+’ Taylor vortex
flow, ’+’ Couette flow, > [0’ Spiral vortices, > I’ Spiral
Turbulence, * O’ wavy interpenetrating spiral. Solid
lines correspond to the experiment by Andereck et al.[1]
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Fig. 3: Spiral vortices at Re = 2300, ¢ = —1.2.

(left)Time evolution of dominant Fourier modes in the
spiral vortex flow. (right)Isosurfaces of disturbance en-
ergy at t = 60.
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Fig. 4: Isosurfaces of disturbance energy at Re = 4900,
= —2.6, t=35(left), and t=55(right)

Fig. 5: Time evolution of dominant Fourier modes in
the spiral turbulence flow.
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