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Investigation of Temperature Oscillation in Miniature
Loop Heat Pipe with Flat Evaporator
Gai Dongxing Liu Wei Liu Zhichun Yang Jinguo
(School of Energy and Power Engineering,

Huazhong University of Science and Technology, W uhan 430074)

Abstract Loop heat pipes are heat transfer devices based on the evaporation and condensation

of a working fluid s and using capillary pumping forces to ensure the fluid circulation . A series of

(T 4% 327)
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Research on Thermal Test Methods
for Extravehicular Mobility Unit

Fan Hanlin' Sun Meng' Li Tanqiu> Wu Zhigiang’ Zhang Kan' Pan Wei'
(1 Beijing Institute of Spacecraft System Engineering, Beijing 100094 )
(2 Astronaut Center of China, Beijing 100094 )

Abstract  Active thermal control technologies were used in extravehicular mobility unit
(EMU). The configuration of EM U is complicated and there are many influence factors on reaching
heat flux. The thermal test for EMU had the different characters with that of traditional space
probe. Different simulation methods of EMU thermal test were presented, based on the
characteristics of the thermal design. It's feasible to validate the thermal design by equivalently
simulating the space heat flux as the test thermal boundary and measuring the heat leakage of the
EM U and heat dissipation ability.

Key words Extravehicular mobility unit Heat dissipation ability Thermal test Manned

spacecraft

(4% 20 )
tests have been carried out with a miniature loop heat pipe (MLHP) with flat evaporator and a fin-
and-tube type condenser. The loop was made of pure copper with stainless mesh wick and acetone
was used as the working fluid. At low heat loads, temperature oscillations were observed
throughout the loop. The characteristics of temperature oscillation of the flat MLHP at heat fluxes
from 2W/cm’ to 3W/cm’ were studied. The compensation chamber was considered as the most
critical component of the MLHP and its hydrodynamic state dictated the extent and the
characteristics of the temperature oscillations for the input heat load. The heat leaks from the
evaporator to the compensation chamber, the heat loss to ambient and subcooled liquid temperature
dictated the vapor condition inside the compensation chamber, and the rate of vapor growth or
dissipation dictated the nature of the temperature oscillation. The effects of different liquid charging
ratio and the tilt angle to the temperature oscillations were studied in detail.

Key words Miniature loop heat pipe Flat evaporator Temperature oscillation Electronic

deyice, , Heal, dissipalion



