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Abstract

A new type high-temperature heat pump system using thermally regenerative electrochemical cells is proposed in this

paper. The thermodynamic cycle of the proposed heat pump system is assumed to be same as the inverse thermodynamic

cycle of the alkali metal thermal to electrical converter (AMTEC).

The system covers high temperature range from 600 K

to about 900 K. The selected working fluid is sodium and the electrolyte material is beta”-alumina solid electrolyte

ceramics.  The fundamental performance of the heat pump system including the electrode performance has been evaluated

based on the analysis method for the AMTEC generator.

The typical estimated coefficient of performance (COP) is about

8 for AT = 50 K at the operating output temperature of 800 K, 4 for AT = 100 K, and 2 for AT = 200 K. The

calculated result indicates that the new proposed system has a possibility as an advanced type heat pump system, and it is

potentially suitable for combined heat supply system with a solar collector and thermal storage syster.
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of operating output temperatures
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