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FEASIBILITY STUDY ON SPACE SOLAR GENERATION SYSTEM
WITH ALKALI METAL THERMOELECTRIC CONVERTER
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This paper deals with an advanced solar thermal generating system for space application
with alkali metal thermoelectric converter (AMTEC) approximately 10 kWe in size.
The AMTEC using sodium ion conducting beta " —alumina solid electrolyte is one of
the promising space generating systems because of its high power densities(~1 W/cni)
and high conversion efficiencies(~35%). The concept of pipe type AMTEC components
incorporated into the solar receiver is proposed. Thermal model analyses have been
introduced and conducted to determine the optimum operating conditions of AMTEC
cycle for the space power system. Comparison of the specific mass with other conversion
systems such as solar photovoltaic systems or solar dynamic power systems has been
carried out. The result shows that the AMTEC system has the lowest specific mass of
107 kg/kWe and expected mass reduction rate is 20~60%. The experimental results of the

AMTEC is also described.

Key words : Solar generation, Space power system, Direct energy conversion,
Thermoelectric conversion, Solid electrolyte
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