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Study on flexible heat transport devices

based on the condensation phenomena in micro-scale

Ai Ueno
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Abstract :

Recently, research and development of wearable devices has become more active, and novel
thermal control devices for flexible heat sources are required in the future. Against this
background, this study aims to create a flexible loop heat pipe (FLHP) that is driven by the
capillary force of micropillars. Initially, the design of the FLHP was conducted by a one-
dimensional steady-state model with the maximum capillary force of the micropillars. The device
size of the FLHP was determined to be 52 X 82 X 1.8 mm and Ethanol was selected as a working
fluid. The FLHP was formed from PDMS by a developed microfabrication process. Until now,
different materials were used for the wick (porous material) of the evaporation part and the case
body, which caused sealing issues. In this study, the entire LHP system, including the wick, was
fabricated in a single process using PDMS, and the problem of poor sealing was greatly improved.

A proof of concept for FLHP prototype with high flexibility was obtained by a heat load test.
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