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Enhancing Evaporative Heat Transfer Using Si Micropillar

Array/Microcavities

Student :Heng-yo Lee Advisor : Dr. Ming-Chang Lu

Department of Mechanical Engineering
National Chiao Tung University

ABSTRACT

A novel wicksstructure for the application in the evaporator section of heat

pipes/vapor chambers is synthesized. -The wick structure consists of a
micropillar array embedded with-microcavities. The microcavities in the wick
structure can enhance heat transfer by triggering boiling at low wall superheat.
At the same time, the micropillar array could provide a high dry-out heat flux.
As a consequence, the“heat transfer coefficient-and dry-out heat flux of heat
pipes/vapor chambers could be simultaneously enhanced using the proposed
wick structure.
In this work, evaporation of saturated de-ionized water on micropillar array
embedded with different sizes of cavities is studied. Experimental results show
that the wick structure with a 170 um high micropillar array embedded with
cavities having width and depth of 40 um has a heat transfer coefficient of 6.43
W/cm?-K, which is 66 % higher than that of a wick structure consisting of only
the micropillar array. Meanwhile, the dry-out heat flux of approximately 100
W/cm? can be achieved on the wick structure. It is also found that the
microcavities in the wick structure could trigger boiling at a low wall superheat
and the wicks with cavities deeper than 100 um could trigger boiling more
frequently than the wick with shallow cavities.
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