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Numerical Analysis on the Transient Cooling Characteristics of an Infrared
Detector Cryochamber

Jung Hoon Lee”,

Abstract : This work investigates the transient
cooling characteristics of an Infrared(IR) detector
cryochamber, which has a critical effect on the
cooling load. The current thermal modeling considers
the conduction heat transfer through a cold well, the
gaseous conduction due to outgassing, and the
radiation heat transfer. The transient cooling
performance, i.e. the penetration depth and cooling
load, is determined using a finite difference method.
It is found that the penetration depth increases as
the bore conductivity increases. Gaseous conduction
and radiation hardly affect the penetration depth.
The transient cooling load increases as the bore
conductivity increases. The effects of gaseous
conduction and radiation on transient heat transfer
are weak at initial stages of cooling. However, their
effects become significant as the cooling process
proceeds.

Key Words : cryochamber, penetration depth,
cooling load, heat transfer
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Fig. 1. Schematic diagram of cryochamber and
paths of heat transfer.
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Table 1. List of elements constituting the cryochamber

which are important in the thermal modeling
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Fig. 2. Verification of computational accuracy. The
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numerical simulation.
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