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Abstract: Thermoelectric generators (TEGs) have the advantages of small size, light weight, no transmission parts, no pollution, and
high reliability. However, the output power of TEGs is still low. The finite element method was used to study the effects of thermoelectric
elements with different side designs on the output power and conversion efficiency of TEGs. Furthermore, the effects of terrace-shaped
and inverted-table thermoelectric elements with different side designs on the output power and conversion efficiency of TEGs were
further studied. The results show that the output power of the thermoelectric device of the columnar thermoelectric element is higher
than that of the terraced thermoelectric element, but its conversion efficiency is lower than that of the latter, because the heat is conducted
laterally inside the terraced thermoelectric element, resulting in heat loss. When the number of edges of the thermoelectric element
increases, the output power of the TEGs increases, because the increase of the number of edges of the thermoelectric element reduces
the loss caused by the lateral conduction of heat. The phenomenon of increasing the number of edges to improve the output power of
the TEGs is more obvious when the difference between the upper and lower areas of the thermoelectric element is large.
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Fig. 1 Schematics of TEG
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different cross-sectional shapes, (b) after changing of r
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Fig. 3 Variation curve of output power of TEG with (a) triangular pyramid, (b) quadrangular pyramid, (c) hexagonal pyramid and (d)

circular truncated pyramid thermoelement as a function of r
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Fig. 4 Variation curves of 7 of TEG with (a) triangular pyramid, (b) quadrangular pyramid, (c) hexagonal pyramid and
(d) circular truncated thermoelement as a function of r
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