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An Experimental Study on the Effects of a Radiation Shield on the
Thermal Load of a Cryochamber

Young Min Kim, Byung Ha Kang"' , Seong-Je Park’

ABSTRACT: Infrared (IR) detectors are widely used for such applications as thermoelstic
stress analysis, medical diagnostics and temperature measurement. Infrared detectors
commonly need to be refrigerated below 80 K, and thus a cooling system should be
equipped together with the detector system. The cooling load, which should be removed by
the cooling system to maintain the nominal operating temperature of the detector, critically
depends on the insulation efficiency of the cryochamber housing the detector. Cryochamber
considers the conduction heat transfer through a cold finger, the gases conduction and
radiation heat transfer. The thermal loads of an infrared detector cryochamber with radiation
shield are investigated experimentally in present study. Since the effect of radiation heat
transfer on thermal loads is significant, radiation shields is installed in the cold finger part
to protect heat input through radiation. It is found that the thermal load can be substantially
reduced by increasing the number of radiation shield.

Key words: Cryochamber(Z 42 £7]), IR detector(& 2|4 Z%7]), Radiation shield(EA} =}
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Table 1 Part lists of cryochamber

Part Material

Dimensions

Vacuum vessel

Stainless steel(301)

Length=74 mm
Inner diameter=25 mm

Radiation shield

Length=40 mm
Diameter=15 mm

Cold finger

Stainless steel(301)

Outer diameter=9 mm
Thickness=0.15 mm
Length=48 mm
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Fig. 1 Schematic diagram of cryochamber.
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Fig. 4 LN flow rate during boil-off test.
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Fig. 5 Transient variation of mass flow rate
for various thermal loads.
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Fig. 6 Effect of thermal load on the boil-off.
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Fig. 7 The effect of number of radiation

shield on thermal load.
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