S < BHEETT B A 0 O B 58

Development of Thermoelectric Conversion Technology Using Radiation Heat Transfer
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A waste-heat recovery system using a thermoelectric module was examined as an energy-saving technology for industrial vacuum furnaces
of the electric-heating type. The thermoelectric module of a skeleton type was installed on the inner surface of water-cooled wall for testing. The
waste heat from the internal high temperature wall reached at the surface of the module by the radiation heat transfer, not by the conduction heat
transfer. In the tests, the difference of temperature at module ends became large. Consequently, high conversion efficiency and effective waste
heat collection were expected. The results of technical demonstration and the application examinations are described.
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Fig. 1 Principle of thermoelectric conversion
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Fig.2 Thermoelectric conversion module of two-stage cascade type
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Fig.3 Radiation rate of heat input surface
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Fig. 4 Thermoelectric performance evaluation device
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Fig. 6 Data example of power generation tests
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Fig. 8 Simulation results
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Fig. 9 Analytical prediction of electric energy generated
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