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Transition and convective instability of flow in a symmetric channel
with spatially periodic structures

Jiro Mizushima, Masanori Takaoka, Hisakazu Yamamoto and Taro Sano
Department of Mechanical Engineering, Doshisha University

ABSTRACT

Transition and convective instability of flow in a two-dimensional symmetric channel with
periodic suddenly expanded sections is investigated numerically and experimentally. The
flow is found to deflect in the opposite side in every pair of adjacent expanded sections
due to a pitchfork bifucation and has a spatial period twice the periodicity of the channel
geometry. Adding a localized disturbance at the inlet of the channel, the subsequent
spatiotemporal development of the disturbance is observed. The disturbance induces two
localized packet-like waves, one of which travels downstream reversing each deflection
direction in expanded sections, and the other localized wave travels downstream forming
a wave-packet. It is found that the wave-packet always splits into two intrinsic waves
propagating with distinct phase velocities. The spatial structure and the phase velocity
of the intrinsic waves are compared with the eigen mode of stability under two different
periodic boundary conditions, one of which imposes the flow to have the same periodic
length with that of the channel geometry and the other twice the periodic length together
with a shift-and-reflect symmetry.
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