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Effects of the environmental temperature on the performance
of the Stirling cryocooler
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Yong-Ju Hongl'*, Hyo-Bong Kiml, Seong-Je Park

Abstract: The Stirling cryocoolers have been widely
used for the cooling of the infrared detector(InSh,
HgCdTe, and etc.) and HTS(High Temperature
Superconductor) to the cryogenic temperature. The
monobloc Stirling cryocoolers with the rotary
compressor are applicable to the cooling device for
the compact mobile thermal imaging system, because
the cryocoolers have the compact structure and light
weight. The typical performance factors of the
Stirling cryocooler are the cool-down time, cooling
capacity at the desired temperature (80 K), the
electric input power and COP. The above
performance factors depend on the operating
conditions such as the charging pressure of the
helium gas, the thermal environment and etc.. In this
study, the effects of the thermal environment
(temperature of 241, 293, and 333 K) on the
performance of the cryocooler were investigated by
experiments. The results show the effects of the
temperature of the thermal environment on the
cooling capacity and input power.

Key Words: Stirling cryocooler,
temperature, operating frequency.
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Fig. 1. Schematic diagram of the rotary Stirling
cryocooler.



66 BT M2IEE=EX, 113, 3%, 20094 9¥

Table 1. Specification of the Stirling cryocooler.

Item Specification
Type Integral / Rotary
Cooling capacity > 0.5 W @80 K
Input power (15 W
Input voltage 20 - 30 VDC
Dia. of cold finger ( 8 mm
Weight (500 ¢
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Fig. 2. Schematic diagram of the experimental
facility.
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Fig. 3. Boil-off rate of the simulation Dewar with
respect to the environmental temperature.
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Fig. 4. Cooling capacity vs. cold end temperature
with varing the environmental temperature.
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Fig. 5. Input power vs. cold end temperature with
varing the environmental temperature.
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Fig. 6. % Carnot COP vs. cold end temperature with
varing the environmental temperature.
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Fig. 7. Cool-down time of the cryocooler with
respect to the environmental temperature.
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Fig. 8. Cooling capacity vs. operating frequency of
the cryocooler at the cold end temperature of 80 K.
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Fig. 9. Input power vs. operating frequency of the

cryocooler at the cold end temperature of 80 K.
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Fig. 10. % Carnot COP vs. operating frequency of

the cryocooler at the cold end temperature of 80 K.
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