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Abstract: Loop heat pipe ( LHP) is an efficient two-phase heat transfer device which utilizes the capil-
lary effect of the porous wick to circulate the working fluid. Many system structures of LHP are developed
to fit different applications. Loop heat pipes are capable of transferring heat over long distance while keep-
ing the thermal homogeneity,and operating in micro-gravity environment. Due to their different operating
temperature range, loop heat pipes are categorized into three types: high temperature LHP ( above 350
K) ,normal temperature LHP (200 - 350 K) , and cryogenic LHP ( below 200 K). To meet the challenging
requirements of deep space exploration missions, cryogenic LHPs are utilized to collect waste heat from
spaceflight and show excellent performance. Porous wicks for loop heat pipes are divided into four kinds
according to porosity characteristics, and their manufacture process and features are briefly introduced.
This paper reviews both theoretical work and experimental work of cryogenic loop heat pipe in recent
years. Five different temperature ranges of cryogenic loop heat pipes ( CLHPs) are categorized. Attention
is paid to the start-up and operating characteristic of different CLHP. The parameters that affect the CLHP
performance are analyzed , including adverse elevation, heat load applied to the secondary evaporator,and
working fluid inventory. At last, some optimization strategies are given to meet the need of future space
and terrestrial applications.
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Tab. 1 Methods and characteristics of sintered wick for LHP
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Fig. | The SEM pictures of traditional porous wick
and bi-disperse wick of CLHP
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Fig. 3 Application of materials of porous wicks for CLHP
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Fig. 4 Application of working fluids for CLHP
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