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Experimental Study on Miniature Loop Heat Pipe with
Flat-Plate Evaporator

CHEN Bin-bin, LIU wei, LIU Zhi-chun, YANG Jin-guo, LI Huan
( School of Energy and Power Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: A miniature Loop Heat Pipe ( mLHP) with flat disk shaped evaporator with dimension of 74 mm in diameter
and 14 mm thick is designed to study its performance of heat dissipation. Its working fluid is methyl alcohol and the con—
densation type is ice water cooling. The study indicates that this mLHP has high performance of heat dissipation, an could
start up with and without gravity assistance. Given that the tilt angle is 18 ° and the liquid charge ratio is 60% , the thermal
resistance of the whole heat pipe lies between 2.58 °C /W and 0.44 °C /W for heat loads in the range of 20 W to 140 W.
The mLHP is able to transfer a heat load of 130 W without gravity assistance while the temperature of the evaporator wall is
below 80 “C. At constant heat load, the temperature of evaporator wall without gravity assistance is higher than that with
gravity assistance. Under the precondition of leaving enough working fluid to keep the system to start up successfully, re—
ducing the liquid inventory of mLHP conduces to lowering the temperature of the evaporator wall. There are two regions of
low heat loads and high heat loads when the mLHP operates properly. In the region of low heat loads, the temperatures of
the evaporator and the compensation chamber fall with the augment of heat loads, and the trend is opposite in the region of
high heat loads.
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