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Thermal Design of highly integrated alkali metal thermal to electric converter (AMTEC) for
space solar concentrating receiver
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Abstract: This report describes the application of Alkali Metal Thermal to Electric Converter
(AMTEC), a kind of thermal regenerative concentration cell using Na as a working medium, to
small solar thermal power generation systems that are expected to be used in space environment.
We analyze the design of the highly integrated type AMTEC cell (1 kWe) for the solar power
generation receiver and report thermally and electrochemically analyzed performance.
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Fig. 2 SIT-AIST Cell Inside
(design value: efficiency 26%,
power density 90 kWe /m?)

Fig. 1 AMPS-NASA PX-8
cell (21% efficiency, power
density 60 kWe /m?)?
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Fig. 3  Stirling generator incorporated in solar thermal
receiver? and comparison with AMTEC (1 kWe)
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AMTEC cell structure using flat solid electrolyte

Fig. 4
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Fig. 5 Relationship between spacing of tlat solid
electrolyte and power density
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Fig. 6 Performance of thermionic-AMTEC combined
power generation element
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