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An experimental study on the flow structure and the instabilities
of a flow over a sudden-expansion
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Abstract

This project is a continuous work to our
previous research which was a study on an
axisymmetric sudden-expansion flow. This
study further investigates a two-dimensiona
flow over a sudden-expansion, with and without
a center-body plate. The flow structures behind
the expansion step, under various expansion
ratios and Reynolds numbers, and flow
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instability phenomena are investigated by
experiments. The experimental techniques used
include flow visualization, thermal anemometry,
laser-Doppler velocimetry (LDV) and particle
image velocimetry (PIV). The major parameters
are the Reynolds number and the height of the
sudden expansion.

The first part of this study is to investigate
the flow characteristics for a two-dimensiona
flow over a sudden expansion. These properties
include the reattachment length, the flow
symmetry, and the interchanges of the long and
the short recirculation zones. Further, a flow
with a center plate is studied. Comparisons for
these two different flows are made. The detailed
mechanism on the effects of the center plate on
the two recirculation zones, the variations of the
recirculation length with the Reynolds number,
and the effects of the step heights on the
recirculation zones are investigated
experimentally. Moreover, the effects of the
transient large-scale vortex shedding on the flow
structure and the shedding phenomena at further
downstream are studied.

Two-dimensional sudden
expansion, flow pattern, flow
structure, instabilities.
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1.Blower 6.Settling Chamber
2 .Diffuser 7.Honeycomb
3.Settling Chamber 8.Contraction(4:1)
4.Contraction(16:1) 9.contraction(10:1)
5.Diffuser 10.Test section
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