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P Professor Ya-Yu Chiang, Department/Graduate Institute of
Mechanical Engineering, National Taiwan University

Experience: https://yayuchiang.wixsite.com/mntas

Market Needs: Photoelectrochemical Reaction, Electronics cooling,
space satellites, immersion cooling

Our Technology:

This patent introduces a passive bubble removal technology using a
specialized helical wire structure. The technique involves creating a
constant pressure gradient within each bubble, utilizing pressure imbalance to facilitate bubble
ascent and detachment without external force or complex surface modification. This patent can
effectively address issues in traditional immersion cooling, where bubbles struggle to detach from
heated surfaces, or in electrochemical reactions where gas produced at electrodes cannot be easily
removed, applicable across terrestrial, microgravity, and varying gravity environments.

Strength:

® No External Power Required: Utilizes pressure differences alone to facilitate bubble
detachment, reducing energy consumption and enhancing system efficiency.

® Simple Structure, Easy Maintenance: The helical structure is simple in design, requiring no
complex surface treatments or mechanical components, thus lowering manufacturing and
maintenance costs.

® Enhanced Cooling Performance in Thermal Systems: Compared to free detachment, linear and
nonlinear helical structures nearly double bubble detachment speed and acceleration,
significantly increasing critical heat flux.

® Improved Reaction Efficiency in Photoelectrochemical and Gas-Producing Reactors:
Eftectively removes gas from electrode surfaces, enhancing reaction efficiency.

® Adaptable to Microgravity Environments: Solves bubble detachment challenges in
microgravity.

Competing Products:

® Mechanical Pump Systems: Use mechanical methods to circulate coolant and remove bubbles
but add system complexity, weight, and energy consumption, with limited effectiveness in
microgravity.

® Electric/Magnetic Field-Assisted Technology: Uses additional electric or magnetic fields to
promote bubble detachment, requiring extra energy sources and control systems, which
increase complexity and costs.

® Surface Modification Technology: Modifies heating surfaces with hydrophilic or hydrophobic
treatments to influence bubble behavior, but this often involves complex precision
manufacturing, is challenging to scale, and may lack long-term stability.

Intellectual Properties:

1. The technology has related patents (ROC Invention Patents: 1645121, 1812058).

2. The research team has decades of research experience, with 11 high-impact journal articles
published in five years, totaling 582 citations. They have collaborated with companies like
CPC Corporation and ITRI on biofuel and microgravity two-phase flow technologies, securing
several patents. The Al-enabled leopard cat roadkill prevention system they developed was
also covered by international media and is available for open use. These experiences
significantly enhance the patent’s application success and practicality.

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 or 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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