Particle-to-sCO2 Heat Exchanger Designs for Concentrating Solar Power
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Problem Statement

* Conventional molten-salt central receiver systems are limited to
temperatures <600 °C

* Advanced power cycles (combined air Brayton, supercritical CO,
Brayton) require higher temperatures (>700 °C)

* Particle receivers are being investigated to achieve these higher
temperatures, but particle heat exchangers operating at
necessary temperatures and pressures (>20 MPa) do not exist

Particle/sCO, Heat Exchanger Design Options
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Objectives

* Design, develop, and test the world’s first particle/sCO, heat
exchanger to enable solarized sCO2 Brayton cycles operating at
>50% efficiency

* Particle temperature > 720 °C

* sCO, temperature > 700 °C

* sCO, pressure up to 20 MPa

» Overall heat transfer coefficient > 100 W/m?2-K

* Total cost of power-block components < $900/kW,

Approach

*  Work with industry to design and develop particle-sCO, heat
exchanger that meets cost/performance requirements

* Evaluate alternative designs including fluidized-bed and moving
packed-bed (shell-and-tube, shell-and-plate) heat exchangers

* Integrate heat exchanger with high-temperature falling particle
receiver and modular sCO, flow loop
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