Solar driven Stirling engines for rural and remote applications
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Stirling engines are simple and low cost thermodynamic devices that can be used for water pumping, desalination, greenhouse ventilation, etc. They provide power, even for low temperature difference of the working fluid and the simplicity of construction and operation makes them attractive for application in rural and remote areas, although their efficiency is lower than diesel engines. In this paper we suggest the combination of Stirling engines with linear fresnel lenses that can be used instead of the typical transparent glazing that protects interior spaces of buildings, greenhouses, etc. The beam solar radiation is concentrated on multifunctional absorbers, which must track the sun for the effective system operation. The fresnel lenses contribute to lighting and temperature control of the interior space and the excess of energy can be used for the operation of the Stirling engine. The design and performance of a Stirling engine in development is presented, the operation limits of the required temperatures are given and performance results of a linear fresnel lens system are analysed. From the results we estimate that the suggested system is interesting for rural and remote applications and its improvement could result to the achievement of cost effective solar driven Stirling engines.

