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Experimental Study on the Performance of the Stirling Cryocooler with Nitrogen
Refrigerant
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Abstract - The Stirling cryocooler with
helium refrigerant has been widely used
for the cooling of the infrared detector.
and the alternatives of the helium in the
Stirling cryocooler are nitrogen and
hydrogen gas. In this study, the
performance experiment of the small
FPFD(Free Piston and Free Piston) type
Stirling cooler and the moving coil type,
dual acting linear compressor was
performed when the nitrogen and helium
is used for the working fluid. The results
show that the nitrogen refrigerant has
small cooling capacity compared with the
helium, but the performance
characteristics of the linear compressor
does not greatly changed.
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Fig. 1. Small FPFD type Stilring Cryocooler
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Fig. 2. Experimental apparatus of the Stirling
cryocooler
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Fig. 3. The natural frequency of the linear
compressor
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Fig. 7. Cool-down characteristics of Stirling
cryocooler with nitrogen
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Fig. 8. No load temperature of Stirling
cryocooler with helium and nitrogen
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