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The effect of the operating frequency and the length of the split tube on
the performance for the Stirling cryocooler
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Abstract A free piston and free displacer
(FPFD) Stirling cryocooler for cooling infrared
and Cryo-sensor is currently under
development at Korea Institute of Machinery
& Materials. The FPFD Stirling cryocooler
consists of two compressor pistons driven by
linear motors which make pressure waves and
a pneumatically driven displacer piston with
regenerator. It is the most suitable design for
a mechanical cryocooler utilized in night
vision environment. In this study,
performance test of the Stirling cryocooler
with different length of the split tube and
operating frequency were performed to get
characteristics of the cryocooler.

Key Words Stirling refrigerator, linear
compressor, frequency, displacer, regenerator
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Table 1. Design specifications and performance
of cryocooler

Items Specifications

Refrigerating cycle Stirling cycle

Operating frequency 50Hz
Cooling power 0.5W at 77K
MTTF 5,000hours

COP 0.03

Cooldown time Smin

Jonfiguration Split linear

9} A7) (regenerator), W7 AxZaa W 4
Ay oz FAES o

Expansion space

Cylinder .
Magnet —— |
’ ____ Displacer /
Coil -——— _ Regenerator
Piston —
— Displacer Spring

Stirling type
Expander

Dual acting
Linear Compressor
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Fig. 1. Schematic diagram of the Stirling cryocooler
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Fig. 2. Experimental
Stirling cryocooler
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Cooldown characteristics of Stirling
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Fig. 8. Cooling power characteristics
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