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Investigation of thermal capacitors based on electronic phase transition
materials and development of highly efficient thermoelectric power generation

system
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This study presents findings on recycling large amounts of unused heat below

300° C and enhancing heat utilization technology. A solid phase transition latent heat storage
material was introduced to regulate temperatures on the heat source side for enhancing the power
generation performance and prolonging the service life of a thermoelectric generation module.
Through open circuit voltage evaluation via thermal cycling tests, a temperature stabilization
effect was observed on the high-temperature side of the thermoelectric module, particularly near the
phase transition point of the metal-insulator transition. To comprehensively investigate the
thermal functionality stemming from the electronic characteristics of the material, a thermophysical
property evaluation and analysis system was devised. This system facilitated the exploration of the
relationship among electric field application, electrical assessment, and thermal functionality.
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