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ABSTRACT
The design, construction and experimental evaluation of a thermoacoustic refrigerator driven
by a cascade thermoacoustic engine are presented in this paper. A prototype was designed under the
constraint of a low-cost and less complicated device to meet the needs of communities based in rural
areas. From a conceptual point of view, air at atmospheric pressure was selected as working fluid, and
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the main resonator tubes in the system were then constructed of PVC pipes. The prototype consists of
a standing-wave unit, a travelling-wave unit and a thermoacoustic refrigerator connected in series, and
there are two resonator tubes connected at both ends of the thermoacoustic core. This topology allows
to suppress the streaming. The effect of the length and hydraulic radius of the regenerator in the
refrigerator at different level of input power on the cooling performance of the system are also
investigated. In the experimental results, this refrigerator can generate the difference of temperature up
to 20.3°C, and the minimum temperature of 6.7°C is achieved at no-load condition. The maximum
coefficient of performance relative to the Carnot value (COPR) of 2.9% is accomplished at the cooling

load of 13 W.
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