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Abstract: We are developing a solar concentrator using a novel 
optofluidic system based on electrowetting. The electrowetting effect 
controls the contact angle of a liquid on a dielectric surface through the 
application of an electric field between them. With two immiscible fluids in 
a transparent cell, we can actively control the contact angle along the 
fluid-fluid-solid tri-junction line and hence the orientation of the fluid-fluid 
interface via electrowetting. The naturally-formed meniscus between the 
two liquids can function as an optical prism. Without any mechanical 
moving parts, this dynamic liquid prism allows the device to adaptively 
track both the daily and seasonal changes of the Sun’s orbit, i.e., dual-
axis tracking. This invention reduces capital costs for concentrating 
photovoltaics (CPV) and increases operational efficiency by eliminating 
the power consumption of mechanical tracking. Most importantly, the 
elimination of bulky tracking hardware and quiet operation will allow 
extensive residential deployment of concentrated solar power. In 
comparison with traditional silicon-based PV solar cells, the 
electrowetting-based self-tracking technology will generate ~70% higher 
green energy with a 50% cost reduction. The success of this program has 
huge market impacts and will enable a paradigm shift in the role of 
concentrating photovoltaics in the U.S. energy market. Besides, we will 
also introduce electrowetting-controlled digital heat transfer for electronic 
chip cooling. 
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