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PROBLEM STATEMENT APPROACH

. Conventional molten-salt central receiver systems are limited to »  Work with industry leaders to design and develop particle-sCO, heat exchanger that meets cost/performance requirements (Year 1)
temperatures <600 °C » Utilize experience and infrastructure at Sandia, NREL, and Georgia Tech to downselect, procure, and test components (Years 1 & 2)
- Advanced power cycles (combined air Brayton, supercritical * Integrate heat exchanger with high-temperature falling particle receiver and skid-mounted sCO, flow loop (Year 3)

CO, Brayton) require higher temperatures (>700 °C)

» Particle receivers are being investigated to achieve these
higher temperatures, but particle heat exchangers operating at

Particle/sCO, Heat Exchanger Design Options

necessary temperatures and pressures (>20 MPa) do not exist o besign Options Pros cons Risk Mitigation
Caged N _ Elevator B&W Fluidized Bed HX
ladders M\ e Al P oan o Minimization of
I, A [P/ | N - | | o el st e N inimization of
B J E TIVE & VA L U E P R P IT I O N 7 72 T Particle Feed o ot . Parasitic power | fluidization velocity to
TS| | e || (Ttop holpper 7 - ;:rc;?]f;c;regt,egw EEN requirements and| reduce power
- y . . ARl | M= i wo release sCO, Bulk Flow K -
¢ DESIgn, develOp, and teSt the W0r|d S fl rSt part|C|e/SC02 heat platfoWr(r)r:I; < ' : 5 1, | slots) in tubes / N - Beaallile caurier e ]t;e.at. |(?SS from requwements and
M W | winimize AR . uidizing gas heat loss through
exchanger Vs : e, | design CFD modeling
» Particle temperature 2 720 °C ==z ) 1| I I
+ sCO, temperature = 700 °C 2 Solex . e anc o
Water-cooled « ! : Particle flow Improve particle/tube
* sCO, pressure up to 20 M_P_a flux target rooper o e Gravity-driven flow | stagnation area | heat transfer via
« OQOverall heat transfer coefficient =2 100 W/m?-K o Iul?]es can handle | on top og tube | staggered tube h
igh-pressure sCO, | and shadow area| arrangement wit
« Total cost of power-block components < $900/kW, . Possible counter flow| beneath tube | optimized spacing
o 1fi < design may impede heat| and/or extended
Specific cost of prototype heat exchanger < $30/(W/K) open sace may i ancror ¢
1 MW, falling """ - =
: : VPE - Shell-and-Plate Moving
Particle elevator particle receiver oot omer Packed Bed HX | | | |
id o module ' e High potential Unreliable Enhanced particle-
Proviaes >(20 °C surface area for contact between | wall contact through
particles to heat particle contact particles and optimized plate
e Possible counter flow| plate wallsisa | spacing and
exchanger design concern arrangement

PATH TO MARKET

Gas * We are partnering with industry leaders (B&W, Solex, VPE)
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* By engaging and working with these companies during the

Hot Bypass Water early design, development, and testing phases of this
/\ Cooling project, we will enable and develop a manufacturable
technology and path towards rapid commercialization
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