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Development of Stirling Cooler for Ultra Low Temperature
Freezer
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Abstract : This paper describes the experimental study of Stirling cooler developed for ultra-low
temperature freezers. Generally, an ultra-low temperature freezer for storage of bio reagent is operated at
-80C of inside temperature. A Stirling cooler is more efficient than a conventional cascade cooler around
-100C of operating temperature. In this research, a [3-type Stirling cooler driven by linear compressor is
designed, fabricated and tested. Especially, the research investigated the effect of regenerating material on
the dynamic behavior and cooling performance of the developed Stirling cooler. From cooling performance
test, the developed cooler shows the cooling capacity of 234 W at -100°C with input power of 592 W
and 0.396 of COP.
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Fig. 1 Ultra-low temperature freezer with Stirling
cooler(SU780XLE, Stirling Ultracold)
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Table 1 Specifications of developed Stirling cooler

Part Specification
Piston Dia. 60 mm
Displacer Dia. 60 mm
P Rod dia. 12.5 mm
Resenerator OD 102, ID 62, L 40 (mm)
g #250, #300, #325, #400 screen mesh
Working fluid: helium
Operating | Charging pressure: 2.5 MPa
condition | Operating frequency: 60 Hz
Water cooled warm-end H.X.

 Cold-head
W (heater installed
& thermal insulated)

Vibration
absorber

]

AC power source =
(for cooler) of Length 505 mm

Data recording PC

Fig. 4 Experimental setup for cooling performance

test of Stirling cooler
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Table 2 Information of used screen mesh

Wire dia.| Porosity Packed Packed
Mesh # [m] 1 sheets mass [g]
: [ea] &
250 41 0.750 375 405
300 36 0.694 420 496
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400 23 0.707 588 475
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Fig. 7 Dynamic characteristics of Stirling cooler as

screen mesh size
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