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Study of transition to turbulence in a plane wake
using a towing tunnel

Hiroshi MAEKAWA. Hideki Nishimura

Dept.. of Mechanical Engineering & Intelligent Systems, Univ. of Electro-Comm
ABSTRACT

An experimental study was conducted to investigate the transition mechanism in
a plane wake using a novel experimental technique in a towing tunnel. The wake
at Re=300 based on the half-width of mean velocity profile was studied by means
of moving hot-wire techniques and linear stability theory. The experimental
results show that the instability mode in the tentative wake generates a starting
vortex street but does not sustain itself behind flat plates because of a globally
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after convection of the starting vortex street and the local absolutely instability
mode appears in the near wake. The slight frequency difference between these
modes affects the generation of low-frequency fluctuations, which are commonly
observed in natural transition wakes. Linear stability analyses indicate that the
size of absolutely instability region in the wake at Re=300 is less than the critical
length (three times the half-width). This observation shows a good agreement with
the DNS results? of a spatially developing wake that large-deficit wakes are
globally stable when the size of the absolutely unstable region is smaller than
about three times the half-width of the wake.
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