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Abstract:

The physics of the interaction of acoustic waves and the fluid medium in which they
travel is a challenging problem. Pressure (acoustic) waves can be generated in a fluid
either thermally or mechanically. Recent developments in the fundamental understanding
of these interactions will be reviewed. Numerical investigations of the effects of
thermally induced acoustic wave motion on the developing natural convection process in
a compressible gas-filled square enclosure will be reviewed first. The generation and the
short time behavior of thermally induced acoustic waves in an enclosure will be explored
both for ideal gases and supercritical carbon dioxide. The acoustic wave induced mixing
and transport in supercritical fluids are significant due to the vanishingly low thermal
diffusivity of such fluids. Long time effects of these waves on the buoyancy induced
flows will also be presented. The flow and heat transfer in an enclosure with a vibrating
wall be considered next. Here the acoustic field in the enclosure is explicitly computed
along with the primary periodic flow field. Due to the interaction of the oscillating flow
with fluid properties, steady secondary flow fields are generated in the enclosure
(acoustic streaming). Both computational and experimental results will be presented
which show the effects of the vibrating wall amplitude and frequency on the formation of
this second order flow.
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