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Abstract

tem and ensure its cryogenic operating environment, an integrated system of cryogenic acquisition and

In order to solve the problem of cryogenic heat dissipation of space infrared detection sys-

heat transfer in 35 K temperature range was designed and developed based on pulse tube cooler and
cryogenic loop heat pipe. The system consists of a neon cryogenic loop heat pipe, two sets of pulse tube
cooler in 35 K temperature range, one pulse tube cooler in 150 K temperature range, thermal insulation
screen, temperature measurement / heating components, control system. It has completed ground single-
level and satellite-level thermal vacuum tests, and completed space flight tests in 2020. Heat transfer
tests under horizontal attitude and anti-gravity conditions were carried out in the ground stand-alone
test to ensure that the system could work stably in space microgravity. The whole-satellite test verified
the working characteristics of the system under the heat dissipation condition of the satellite platform,
and the space flight test obtained the working performance of the system under space microgravity. This
paper introduces the thermal performance of the system in different stages, including supercritical start-
up characteristics, steady-state operation performance, etc. The results have verified the correctness of
relevant design, and this paper focuses on comparing the performance differences in different stages, and

analyzes the possible reasons.

Key words Cryogenic integration system, Loop heat pipe, Pulse tube cooler, Heat transfer

performance, Flight test
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Fig. 1  Composition and heat dissipation of the cryogenic heat transfer integrated system
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Fig. 2 Structure of CLHP prototype and distribution of experimental measuring points
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Table 1  Structure parameters of the cryogenic
loop heat pipe

EYL AT ISR B
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FEYLEIME /R < KJE /mm 11/4x40
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BHIME /N x K /mm 11/4x37

FAEL  WIRELIME /R xKE/mm  3/2x600
BRI LRIME /R x K /mm  2/1x700
EAELRIME /R xKE/mm  3/2x700

WSS WIRELIME /R xKE/mm  3/2x700
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BRFLAE/ pm 0.5
A= A&/ mL 400
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Table 2 Comparison of steady-state operating temperature under different conditions
ket /R Ao WS TARREET6 /K K TAERETE/K
0.5 W/0.4 W 35.0 33.3
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1.0 W/0 W 36.1 35.5
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