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Design and Testing of a Two-Stage High Capacity
Stirling Cryocooler Operating below 30K
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The high capacity cryocooler working below 30K can be applied in many applications in many fields such as
superconductingmotors, superconducting power and cryopump. Compared to the GM cryocooler, the Stirling
cryocooler can achieve higher efficiency and more compact structure. Because of its obvious advantages, we
have designed a two stage free piston Stirling cryocooler system in our laboratory, which is driven by a
moving magnet linear compressor with an operating frequency of 40 Hz and a maximum 5 kW input electric
power. The first stage of the cryocooler is designed to operate in the liguid nitrogen temperature and output
a cooling power of 100 W. And the second stage is expected to simultaneously provide a cooling power of
50 W below the temperature of 30 K. In order to achieve the best system efficiency, a numerical model based
on the thermoacoustic model was developed to optimize the system operating and structure parameters. At
the same time, the finite element analysis software FLUENT was used to study the heat transfer and flow
characteristics. Some preliminary testing results is also given in this paper.
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