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Thermoelectric Generating System for Effective Use of Unutilized Energy
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Exhaust heat with a low temperature of 150°C or less exists in large quantities.

However, the thermal energy cannot be used efficiently from

both the economic and technical points of view.  For efficient collection of this thermal energy, Toshiba has developed a thermoelectric module with
a bismuth-tellurium composition, a thermoelectric system using the module, and long-term reliability evaluation technology for the module.  The thermo-
electric module with a nanocrystalline structure showed a conversion efficiency of 3.6% at 130°C, exceeding that of conventional materials.  In
addition, we confirmed the high reliability of the thermoelectric module through a study conducted at a geothermal generation system in the Kusatsu

hot springs area as well as by a heat-cycle evaluation study.
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Relationship between temperature and total energy of waste heat during
one year
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Principle of thermoelectric conversion
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Choice of thermoelectric material based on temperature of heat source
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Microstructure and nanocrystalline structure in element of developed ther-
moelectric material
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Photograph of thermoelectric module, cross-sectional micrograph of elec-
trode, and comparison of thermoelectric efficiency of newly developed and
conventional products
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Newly developed heat-cycle testing machine
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Thermoelectric system for power generation utilizing heat source of hot spring
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Total power generation per unit area of thermoelectric generating system in
hot spring capability for long-term operation without maintenance
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Thermoelectric generation system enabling expanded use of various unuti-
lized energy sources
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