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THERMOELECTRIC MATERIALS AND MULTI-FIELD COUPLING EFFECTS

Nan Cewen
( Advanced Materials Research Institute, Wuhan Unwersity of Technology, Wuhan 430070)

Abstract Thermoelectric materials are the basis of thermal-electrical energy conversion (including thermoelectric power

generation and refrigeration) . Research and development (R&D) of thermoelectric materials have lasted for over a centu-

ry. Especially during the ten-year period of 19551965, study of thermoelectric materials in the world reached its high
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tide. However, people have failed so far to find a thermoelectric material by which really highly efficient thermal-electri-

cal energy conversion can be realized. After a neglect for over 30 years, recently there has been a worldwide frenzy of ac-

tivity in the search of new high-performance thermoelectric materials. Any breakthrough in thermoelectric materials will

produce a significant impact on industries and environments. Same as the thermal-electrical coupling effect, understand-

ing of many other multi-field coupling effects (e.g., piezoelectric effect) provides the basis for R&D of many new func-

tional materials. This paper briefs the future trends and perspectives of both thermoelectric materials and the multi-field

coupling responses of multiscale materials.

Key words thermoelectric materials, thermoelectrics, themmoelectric power generation and refrigeration, multi-field

coupling effects
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