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Abstract

Free-piston Stirling power conversion has been considered a candidate for radioisotope
power systems for space for more than a decade. Prior to the free-piston Stirling
architecture, systems were designed with kinematic Stirling engines with rotary
alternators to convert heat to electricity. These systems were proposed with lightly
loaded linkages to achieve the necessary life. When the free-piston configuration was
initially proposed, it was thought to be attractive due to the relatively high conversion
efficiency, acceptable mass, and the potential for long life and high reliability. These
features have consistently been recognized by teams that have studied technology options
for radioisotope power systems. Since free-piston Stirling power conversion was first
considered for space power applications, there have been major advances in three general
areas of development: demonstration of life and reliability, the success achieved by
Stirling cryocoolers in flight, and the overall developmental maturity of the technology
for both flight and terrestrial applications. Based on these advances, free-piston Stirling
convertors are currently being developed for a number of terrestrial applications. They
commonly operate with the power, efficiency, life, and reliability as intended, and much
of the development now centers on system integration. This paper will summarize the
accomplishments of free-piston Stirling power conversion technology over the past
decade, review the status, and discuss the challenges that remain.
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