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ABSTRACT: The steady cooling characteristics of a cryochamber for infrared (IR) detector
have been investigated analytically, considering radiation shields. The thermal modeling con-
siders the conduction heat transfer through cold finger, the gaseous conduction due to out-
gassing, and the radiation heat transfer. The cooling load of the cryochamber is obtained by
using a fin equation. The results obtained indicate that the gaseous conduction plays an im-
portant role in determining the steady cooling load. The steady cooling load is increased as
the gas pressure is increased. It is also found that the cooling load is substantially decreased
with a radiation shield. The most thermal load of a cryochamber occurs through the cold
finger.
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(b) Installation of a radiation shield both in
the dectector and cold finger part

Fig. 1 Schematic diagram of cryochamber and heat transfer path.

Table 1 Part lists of cryochamber

Element Material Dimensions Properties (at 300 K)
Vacuum vessel Stainless steel (301) Inner !ength =_60 mm £=0.89
Inner diameter=25mm
. . Length=10 mm _
Radiation shield Alloy (6061) Diameter=20 mm =037
IR detector CdHgTe 7mm x 7mm e =0.72
Outer diameter=9 mm ¢ =089
Cold finger Stainless steel (301) Thickness=0.12 mm o
— k=13 W/mK
Length=48 mm
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Fig. 2 Thermal load through the IR detector
part.
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Fig. 3 Thermal load through cold finger.
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Fig. 5 Effect of location of radiation shield on
thermal load through cold finger.
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