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A Study on the Principal Factors for the Stirling Refrigerator
Performance
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Abstract: Performance of integral type Stirling
refrigerator used for cooling infrared detector is
affected by principal factors such as design factors
and operating factors. Operating factors include
charging pressure and operating frequency. The
purpose of this paper is to examine the basic design
analysis on the integral type Stirling refrigerator and
the changes in performance through experiments on
operating factors.

Key Words: integral type Stirling refrigerator, performance,
cooling capecity, charging pressure, diving frequency.
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Fig. 1. Schematic diagram of Stirling refrigerator.



68 FBAMET M2Jss|=2x| 10, 12, 20084 3Y

[ Simulation dewar i
i Heater wire

Power
Source

I Watt meter Const. Temp. & Humid
"j { Chamber

{ Thermometer

Labview
DAQ

Fig. 2. Schematic diagram of experimental
apparatus.

Fig. 3. Temperature sensor and heater wire on expander.
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Fig. 4. Cooldown characteristics with varying charging
pressure and input voltage.
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Fig. 5 Input power characteristics with varying charging
pressure and input voltage.
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Fig. 7. Cooling time at 80K.
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Fig. 9. Cooling capacity and input power at 80K.
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Fig. 10. COP with cold end temperature.
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