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Study on ultra-low heat flux loop heat pipe based on understanding of a nucleate
boiling phenomena in a porous medium
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The purposes of this study are (a) To clarify nucleate boiling phenomena and

the effect of wettability control in a capillary porous medium, and (b) To establish a low heat
flux loop heat pipe (LHP) technology that operates under heat flux conditions of 0.01 W/cm2 class.
By using the microscale infrared/visible observation system and the microscale high-speed
observation system, the nucleate boiling phenomena in a porous medium was observed. The effect of
wettability of the heating plate on the heat transfer coefficient and the geometry of the porous
media that enables high heat transfer performance under low heat flux conditions were clarified.
Based on them, a low heat flux LHP was designed, fabricated, and tested. The operation at a heat
flux of 0.02 W/cm2 which is extremely low heat flux conditions compared to conventional LHPs was
successfully demonstrated.
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