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TdlS )a!）.l pIes`＇ms :ll 묘 exre,'m,、nt,.l .:s.:.ts of contro, .. ng an :vrtpO•rtlor wall temperature o-:ershoot problem 
unde,- a hi5h .hem따 load by awlying a bypass li.,e to ti1e loop heat pipe (LHP). To sol ·e tl1e overshoot problem 
duri11[ the LHP start-up, any nucleation bubbles generated on the wic" surface should be removed from the vapor 
channel as soon as possible. in special cases, a selious evaporator wall temperature overshoot problem at high 
thermal loads can cause start-up failure. The LHI· must be operated stably within an appropliate temperature 
range during start-up because any sudden rise in the evaporator wall temperature may cause serious d미nage to 
tl1e temperature conn·ol tai·get To control the evaporator wall temperature overshoot of tl1e -Hr witl1 a flat 
evaporator and sintered metal wicK, a bypass line was installed between the evaporator and the liquid rese1voil 
The bypass line was integrated into the LHP using a sintered metal wick and flat evaporator, or dimensions 
(wid山 긴1d lengtl1) 4U x :,O mm. The body of the LhP was made of stairtless steel, and distilled water was used as 
the wofoing fluid. The vapor generated in the evaporator was supplied to tl1e vapor transport tube through 
inv티ted axial n·apezoidal grooves. The inner diameters of the Ii .uid and vapor transport tubes w인e :l mm and 4 
mm, respectively, and both tubes were 0. 5 m long. The input thermal load ranged up to 270 W for a coolant 
temperature of 10 °C. The LHP was aligned at a favorite tilt angle of 15°, where an evaporator wall temp티 ature 
overshoot was obse1ved. The experimental results demonstrated the ability of the bypass line to effectively 
control tl1e evaporator wall temperature overshoot during start-up under high thennal loads. 

1. Introduction 

Loop heat pipes (LHPs) a:-e promising two-phase heat t:-ansi'er de
vir:es that use the lateut heat of evaporation aud condensation of the 
working fluid and are considere,i to be co1.ipetitive so:utions for e!ec
tronic component coolmi; and spacecratt then;ial control applications. 
Since the LHP was developed by Maidanik in the 1970 s, relia:)le heat 
transfer performance has been proven for aerospace and military 
spacecraft thermal control applications and the application of LHPs has 
been expanded and e .. tended to terrestrial applications [1 ] . As terrestrial 
electronic components have become smaller, thermal energy generation 
per unit area has increased, with heat pipes or LHPs being recommended 
as solutions to technical difficulties in thermal control. Moreover, in 
recent years, fossil fuels in the a,,tomobile industry have been rapidly 
replaced by lithium-ion [2,3] or hydrogen batteries. A heat pipe or LHP 
has the potential to solve the problem ofheat generation in fuel cells. For 
this reason, studies on the application of heat pipes and LHPs for the 
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thermal control of fuel cells are being actively conducted [4」.
Although an LHP is a high-performance heat transfer device, there 

are some difficulties in its design, fabrication, and operation. hrst, the 
driving force of the LHP is governed by the capillary pressure generated 
in fine capillaries. In a typical LHP operation, under operating condi
tions where the evaporator is placed above the condenser, sufficient 
capillary pressure must be supplied to allow the liquid to overcome 
gravity and return to the evaporator normally. Therefore, a sintering 
technology capable of precisely controlling the porosity is needed for the 
production of capillary structures. Second, start-up becomes impossible 
when the thermal load is lower than the minimum starting thermal load 
[5]. The capillary structure, the optimal LHP tubing system, and heat 
leakage protection technology from the vapor removal channel to the 
compensation chamber are required to further lower the minimum 
starting thermal load. Third, the evaporator wall temperature overshoot 
during LHP start-up under high thermal loads remains a problem [6] . In 
previous studies, efforts were made to address these difficulties. Maid
ai1ik [7] proposed including an auxiliary heater to achieve a quasi-stable 
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