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Experimental Study on the Stirling refrigerator for Cooling of Infrared Detector

S.J.Park, Y.J.Hong, HB.Kim, D.Y Koh, JHKim and B.K.Yu

Key Words: Stirling refrigerator(2~E % 3% 7)), Linear compressor(X1 ¥ % 7]), Displacer(3371),
Regenerator(A} A 7]), Infrared detector(Z }A AlA])

Abstract

A Stirling cryocooler is relatively compact, reliable, commercially available, and uses helium
as a working fluid. The FPFD stirling cryocooler consists of two compressor pistons driven
by linear motors which makes pressure waves and a pneumnatically driven displacer piston
with regenerator. A free piston and free displacer(FPFD) Stirling cryocooler for cooling
infrared and cryo-sensors is currently under development at KIMM(Korea Institute of
Machinery & Materials). In order to evaluate the feasibility of using a linear motor driving
cryocooler, prototype Stirling cryocooler with a nominal cooling capacity of 0.5W at 80K was
designed, fabricated and tested. The prototype has achieved no load temperature of 51K and

cooling power of 0.33W.
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Table 1 Performance

of cryocooler

Items Specifications
Refrigerating cycle Stirling cycle
Cooling power 05W at 77K
MTTF 5,000hours
cop 0.03
Cooldown time Smin
Configuration Split_linear

Table 2 Optimum structure of cryocooler

. Optimum
Items Requirements D
structure
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etc.
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Fig. 11 Cooling load
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