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Thermal Vacuum Test on the Precise Temperature Controlling
Performance of Loop Heat Pipe

Zhao Shilei Gao Teng Yang Tao Meng Qingliang

( Beijing Institute of Space Mechanics & Electricity, Beijing, 100094, China)

Abstract An improved loop heat pipe ( LHP) with high performance was developed in this paper. It has temperature controlling and
heat-dissipating characteristics for multi-distributed heat sources by detaching the driving and dissipating power. To investigate the precise
temperature controlling performance, the improved LHP was tested for the thermal control of four charge-coupled device (CCD) compo-
nents on a camera in a vacuum chamber; stable operating tests, heat compensation power tests, and different powers on the evaporator

tests were carried out. Test results showed that the improved LHP can control the temperature of the CCD in the range of 0.5 °C by con-

trolling the accumulator temperature. Three methods to maintain the CCD temperature stability were introduced for the temperature fluctua-

tions caused by device switches and their feasibilities were verified through experimental and theoretical analysis.
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Fig.1 Principle of temperature control LHP
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Tab.1 Basic parameters of the tested LHP
ks 28
R AIMEX K/ mmxmm @19x130
fitf i #w A X B/ mmxmm @29x103
ARAUVELKE/mm 3 500
B/ mm 3500
BLRIME/ mm 3
HLNE/mm 2
TRt g 50
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Fig.2 Practicality picture of LHP
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Fig.3 Physical layout of LHP in the vacuum tank
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Tab.2 Tests items and conditions
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Fig.4 Temperature variations of CCD simulated parts

and evaporator
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Fig.5 The state distribution of working medium when CCD

simulated parts are not heated
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Fig.6 Schematic diagram of heat exchange on the
first heat sink
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Fig.7 The state distribution of working medium when
the CCD simulated parts are heated
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Fig.8 The state distribution of working medium when

the compensation plate is heated
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