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ABSTRACT

Researchers at the University of California, Davis have developed an innovative technology that incorporates advanced
microchannel architecture into scalable solar thermal receiver unit cells, enabling highly efficient solar energy conversion.

FULL DESCRIPTION

This technology features a solar thermal receiver with microscale flow passages, designed for highly efficient capture of
solar thermal energy. The microchannel solar thermal receiver is scalable and effectively transfers high-intensity solar
heat to a working fluid, such as supercritical fluids, molten salts, or molten metals. The working fluid can be heated to
temperatures as high as 800°C, enabling its use in various applications, including power generation and process heat
decarbonization. This innovative design allows for exceptionally high heat flux capacities and thermal efficiencies, making
it a transformative solution for concentrated solar thermal applications.

APPLICATIONS

Solar thermal power plants and central receiver systems for solar energy.
Industrial applications requiring high-temperature heat transfer.
Advanced power cycles, including supercritical Rankine and combined cycle power plants.

Research and development in high-efficiency solar energy conversion technologies.

FEATURES/BENEFITS

High heat flux capacities ranging from 100 W/cm2 to 400 W/cm?2.

Thermal efficiencies greater than 90%, with some embodiments exceeding 95%.

Compatibility with a variety of working fluids including supercritical carbon dioxide, molten salts, and molten
metals.

Advanced materials and fabrication techniques ensure durability under stringent operating conditions.

Modular design allows for scalable assembly from individual unit cells to large solar receivers.

Eliminates inefficiencies in current solar thermal receiver technologies.

Increases the choice of working fluids in solar thermal applications.

Enables high operating temperatures necessary for advanced power cycles.
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ADDITIONAL TECHNOLOGIES BY THESE INVENTORS
Predictive Controller that Optimizes Energy and Water Used to Cool Livestock
High-Efficiency Heat Exchanger Operating at Elevated Temperatures and Pressures
Microchannel Polymer Heat Exchanger

Containerized High-Efficiency Cooling and Energy Management System

Permalink

CONTACT

Michael M. Mueller
mmmueller@ucdavis.edu
tel: .

INTRODUCING

UC TechAlerts

New technology matches delivered to

vour email at yvour preferred schedule

Q SEARCH » & SAVE SEARCH

INVENTORS
Narayanan, Vinod

Rasouli, Erfan

OTHER
INFORMATION

KEYWORDS

solar thermal receivers,
supercritical fluids, molten
salts, molten metals,
thermal efficiency, high
heat flux, solar power
generation, renewable
energy, supercritical carbon
dioxide, thermal

management

CATEGORIZED AS
Energy
Solar
Engineering
Engineering
Materials &
Chemicals
Chemicals

Composites

RELATED CASES

2018-031-0


https://techtransfer.universityofcalifornia.edu/NCD/Inquiry.aspx?campus=DA&TechID=33931
https://techtransfer.universityofcalifornia.edu/NCD/33931.html
https://research.ucdavis.edu/technology-transfer/
https://research.ucdavis.edu/technology-transfer/
https://techtransfer.universityofcalifornia.edu/default.aspx?campus=DA
https://research.ucdavis.edu/about/offices/technology-transfer-office/
http://www.google.com/patents/US10619890
http://www.google.com/patents/US20200046827
https://techtransfer.universityofcalifornia.edu/NCD/Inquiry.aspx?TechID=33931
https://techtransfer.universityofcalifornia.edu/UCtechalerts
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=5
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=48
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=7
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=55
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=9
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=9
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=65
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=66
https://techtransfer.universityofcalifornia.edu/NCD/31764.html?int_campaign=Inventors-Other-Tech-section
https://techtransfer.universityofcalifornia.edu/NCD/32537.html?int_campaign=Inventors-Other-Tech-section
https://techtransfer.universityofcalifornia.edu/NCD/32527.html?int_campaign=Inventors-Other-Tech-section
https://techtransfer.universityofcalifornia.edu/NCD/34729.html?int_campaign=Inventors-Other-Tech-section

University of California, Davis Tel: 530.754.8649 © 2025, The Regents of the University of California

Technology Transfer Office techtransfer@ucdavis.edu Terms of use

1 Shields Avenue, Mrak Hall 4th Floor, https://research.ucdavis.edu/technology- Privacy Notice
Davis,CA 95616 transfer/
Fax: 530.754.7620



https://research.ucdavis.edu/technology-transfer/
https://research.ucdavis.edu/technology-transfer/
https://ucop.edu/terms/index.html
https://techtransfer.universityofcalifornia.edu/privacy.html

