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Technology Summary

C. Ulises Gonzalez-Valle
The research team has developed a novel liquid-cooled heat sink design. The water block has a Graduate Research Assistant

large inlet duct connected to a resin shell. Inside the shell, a fractal manifold divides the inlet
coolant flow into several substreams that eventually exit in the form of uniformly distributed

liquid jets through small nozzles at the bottom of the shell. The union between the shell and the Luis Enrique Paniagua-Guerra

copper plate forms a thin flood chamber, where the jets impinge on the copper plate, Graduate Research Assistant

dissipating the heat supplied to the copper plate in contact with a heat source. The warm liquid Originating College

is removed from the device through a secondary manifold embedded within the resin shell, College of Engineering

where the exit holes alternate the inlet jet nozzles on the bottom of the shell. The warm fluid

exits the water block through two outlet channels after the exit manifold has merged the Office of Technology Management Contact
several exit substreams from the flood chamber. Rokita, Joseph

jir152@psu.edu
814-863-6336

Application & Market Utility

The experimental tests of these heat sinks are promising, as a difference of 3°C is observed

when compared to state-of-the-art liquid cooled heat sinks made in their entirety of copper.

Since this technology utilizes a resin shell, the amount of copper required is less, resulting in
similar (or better) cooling performance at a significantly lower cost to manufacture.

Next Steps

The technology is patent-pending. The research team seeks collaboration for future
development and licensing.
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Invent Penn State is a Commonwealth-wide initiative to spur economic Penn State is an equal opportunity, affirmative action employer, and is
development, job creation, and student career success. Invent Penn State blends committed to providing employment opportunities to all qualified applicants
entrepreneurship-focused academic programs, business startup training and without regard to race, color, religion, age, sex, sexual orientation, gender
incubation, funding for commercialization, and university-community identity, national origin, disability or protected veteran status.
collaborations to facilitate the challenging process of turning research discoveries

into valuable products and services that can benefit Pennsylvanians and

humankind. Learn more at invent.psu.edu.
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