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Abstract:

The most powerful thermoacoustic engine is a thermoacoustic-Stirling type. Its efficiency is
far better than the best standing-wave engine. However, to obtain such high efficiency, the unwanted
Gedeon streaming and Rayleigh streaming that are the major causes of heat leaks must be
suppressed. These typically lead to more complicated design and build. A cascade thermoacoustic
engine consisting of a plurality of one standing-wave and travelling-wave stages connected in series
is then proposed. This topology is preferred because the travelling-wave unit provides an efficient
energy conversion, and a straight-line series configuration is easy to build and allows no Gedeon
streaming. This device was designed and built under the constraints of a low-cost device to meet the
energy needs of remote and rural communities. Air at atmospheric pressure was used as a working
fluid and the system was operated at a low frequency of about 57 Hz. The methods of impedance-
tuning were also demonstrated both numerically and experimentally in order to adjust the sweep
spot region. So far, the system can deliver up to 61 W of acoustic power, which was about 17% of

Carnot’s efficiency.
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