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(Below is limited to 1-page only; be careful not to disclose vital technology content. Please
delete these words when the document is finished)
Pl : Prof. Sun, Chen-li
Department of Mechanical Engineering,
National Taiwan University.
Experience:
http://artemis.me.ntu.edu.tw/Home.html
Market Needs:
Technology advances in high density packaging and high performance computing
exacerbates the heat dissipation problem. Heat pipe (HP) and vapor chamber (VC)
are extensively used as heat dissipaters application because of their thin geometry
and rapid cooling capability. Two-phase change between liquid and vapor of inner
working fluid and their distribution in HP or VC are crucial to the cooling
performance. As the heat flux to HP or VC exceeds their critical limit, dryout would
easily occur and deteriorate heat dissipation. Therefore, understanding of void
fraction within HP or VC allow users to know the thermal constraints of the device.
Visualization of inner void fraction change could also facilitate future effort in
enhancing HP and VC design.

Our Technology:
Our technology proposes the use of electrical capacitance method to measure void
fraction change of HP and VC during heating and cooling processes. Due to the
difference of dielectric constants between water vapor and liquid water, void
fraction could be estimated from the capacitance measurements.

Strength:
HP and VC are usually made of copper metal and operate as enclosed entities.
Traditional invasive measurements of interior activities are not suitable for HP or
VC. By contrast, our technology which utilizes capacitance measurements to
calculate inner void fraction change, has advantage of non-invasiveness. The 2D
mapping of void fraction distribution can be established through capacitance
measurements of multiple points.

Competing Products:
No commercial products or equipment can be used to observe inner void fraction
change within HP or VC yet. Even for academic research, most common
non-invasive approach to investigate inner phase-change phenomenon of HP or
VC is observation through custom-made transparent cover.

Intellectual Properties: N/A

This information herein is intended for potential license of NTU technology only. Other usage of all or portion of
this information in whatever form or means is strictly prohibited. Kindly contact us and we will heip to achieve
your goal the best we can.
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Contact (do not need to fill out):
Center for Industry-Academia Collaboration, NTU
Tel: 02-3366-9945, E-mail: ordiac@ntu.edu.tw

This information herein is intended for potential license of NTU technology only. Other usage of all ot portion of
this information in whatever form or means is strictly prohibited. Kindly contact us and we will help to achieve

your goal the best we can.
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