QM HIN W28 AHE WS)IQ /82 AI™

SN 28F da8”

oﬂjj.{**‘ Oljluﬁ”***

TT O

SRIHGTL, (TR, T RAEID

Reliability Test of the Stirling Cryocooler for cooling infrared detector
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Abstract - 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). Our coolers are
specifically designed to work in the thermal
imaging device and to meet reqirements such
as cooling capacity, COP and high reliability.
In this work, Stirling cryocooler is designed.
manufactured and fabricated, and performance
characteristics are investigated. This cooler
delivers approximately 0.5W cooling at 77K
for 30W ~ 40W of input power from AC
power supply. And, after the climate
performance and reliability for the cryocooler
is discussed. operating test without cooling
load at the cold end is performed.
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Fig. 1& FPFD(Free Piston Free Displacer)
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Fig. 1. 3-D design of the Stirling cryocooler
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Table 1. Performance of cryocooler

Items Specifications

Refrigerating cycle Stirling cycle

Cooling power 0.5W at 77K
MTTF 5,000hours
cop 0.03

Cooldown time 5min

Configuration Split linear
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Fig. 2. Temperature profile
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Labview DAG system

€0 : Electronic hydrometer MF : manitold

/8 : Touch scresn RYP : Aotary vane pump

¥ : Voltmeter HB : Hellum bombe

A: Ampermeter VG : Vacuum gage

P8 : DC power supply TMP : Turbo motscular pump
TC : Thermocoupls OPS : DC power suj pply

OL : Data logger

ETC : Environmental test chamber LC: Linsar compressor

Fig. 3. Schematic diagram of the reliability/
environmental test apparatus
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Fig. 5. Cool down characteristics
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Fig. 6. Input power
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Fig. 7. Cold end temperature
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Fig. 8. Environment temperature
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