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Thermoelectric Generation Technology Using Waste Heat from Integrated
Steelworks
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Abstract:

The steel industry in Japan has significantly reduced its energy use for the past several decades and has kept the
highest energy efficiency in the world. However, the steel industry is strongly required to develop new technologies
for further energy conservation in view of energy security, high and volatile energy prices and CO, reduction. Waste
heat recovery can be one of the key technologies to solve these issues. Thermoelectric generation is one of the
promising technologies expected to play an important role for steel plant’s waste heat recovery, particularly radiant
heat from steel products which had not been used efficiently yet. This paper describes the thermoelectric generation

system using waste heat in steelmaking process.
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Fig.1 Schematic illustration of thermoelectric generation
(TEG) system installed in the JFE's continuous
casting line (East Japan Works (Keihin) )
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Table 1 Specification of 10 kW thermoelectric power
generation system

FY 2011-2013 FY 2017-2019
Practical application | Demonstration and
development development
Total TEG unit 7.9 (m?) 3.0 (m?)
area
Power generation | 5 (/¢ 0.45 (W/cm?)
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Fig.2 Schematic illustration of TEG module, TEG unit and
TEG system
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Photo 1 Appearance of a thermoelectric power generator
installed in a continuous casting machine
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Fig. 3 Slab temperature and thermoelectric power system
output (Parameters: slab width 1.3 m, 1.7 m)
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Fig. 4 Power output per thermoelectric generation unit in the
width position (conventional arrangement and
optimized arrangement)
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