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Abstract

This paper is based on a 100 Hz pneumatic Stirling cryocooler, a new type of randomly sintered
screen packing was introduced. By using REGEN and one-dimensional software to simulate the
parameters of the regenerator packing, studying the influence of the porosity of randomly sin-
tered screen on the regenerative loss and pressure drop loss, and building an experimental bench
to carry out experimental research on the regenerator with different packing to verify the charac-
teristics of randomly screen in different temperature. Experimental results show that the cooling
efficiency of the randomly sintered screen regenerator is high in the high temperature area, and it
can provide 1.5 W cooling power at 180 K while the input PV work is 7.8 W, in the low temperature
area, the performance of the randomly sintered screen Stirling refrigerator has a significant at-
tenuation due to the lack of regenerative capacity, the regenerative capacity in the low tempera-
ture area can be enhanced by using randomly sintered screen with low porosity.
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Figure 1. Schematic diagram of cryocooler
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Figure 2. Regenerative loss and pressure drop loss of 110 K with different porosity
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Figure 3. Regenerative loss and pressure drop loss of 180 K with different porosity
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Table 1. The basic structural parameters of the cryocooler
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Figure 4. Cold end pressure ratio of cryocooler with different porosity
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Figure 5. The cooling power at varied porosity in same temperature
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Figure 6. Picture of randomly sintered screen
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Figure 7. The input power at varied cooling power in different temperature
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Figure 8. Performance test data with 20 W input power
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Table 2. Parameters of randomly sintered screen
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Figure 9. The temperature at varied cooling power among two kinds of screen with the same input power
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Figure 10. Electric power required for different cooling power at 110 K
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Figure 11. Electric power required for different cooling power at 180 K
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