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Absolute and Convective Chaos in a Wake

Hiroshi MAEKAWA

The University of Electro-Communications

ABSTRACT

In the present paper, convective chaos and absolute chaos in a wake were studied by means
of two-dimensional direct numerical simulations of a spatially developing plane wake. When the
wake is convective unstable, the inlet plane was forced with low-level external noise superimposed
on the fundamental mode. In the absolute unstable wake, a fundamental mode of amplitude
0.0005 was introduced at the inlet plane for one period. We investigated the time traces of the
u and v velocity fluctuations and the corresponding instantaneous structures. The numerical
results of the convective unstable wake show that the low-level external noise amplified spatially
in the convective unstable layer is responsible for convective chaos. For the absolute unstable
wake, we find that the « and v velocity fluctuations continue to oscillate after the inlet forcing
stopped and that low-frequency modes generated during the modulation of the initial disturbance
mode in the absolute unstable layers lead absolute chaos.
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