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Unravelling nonlinear phenomena in thermoacoustic self-excited oscillationsé#
8722;aiming at promotion and suppression of the oscillationsé#8722;
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A simplified and systematic theory has been developed to unravel
thermoacoustic, self-excited oscillations resulting from an instability of a heat flow through a
still gas in a tube. In a framework of fluid dynamics, asymptotic methods are exploited to derive
one-dimensional equations taking account of the essence of the phenomena. They are applied to derive
marginal conditions of instability and also to simulate numerically ensuing nonlinear phenomena.

Novel knowledge on the promotion or suppression of instability has been obtained.

With an application for renewable energy, in parallel, energy harvesting has been attempted by
exploiting the oscillations. One method iIs to drive a linear generator to generate electricity,
while the other is to rotate the Wells turbine by oscillatory flow to drive a DC generator connected

coaxially. As long as the atmospheric air is used, the output power is a few watts in both cases,
but this will be expected to be enhanced if the air is pressurized.
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