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Abstract: As a new type of green energy device, thermoelectric power generation devices can convert waste heat generated
by the human body, natural environment, industrial processes, etc. , into electricity, making sustainable power supply of re-
newable energy possible. They has the advantages of clean and environmental protection, flexible working position, strong
environmental adaptability and so on, and has a good development prospect in the world. The basic working principle of
thermoelectric devices was introduced, and the thermoelectric devices were classified. The thermoelectric generators (TEGs)
and thermoelectric chemical cells (TECs) were discussed. Combined with the advantages of thermoelectric devices, their
applications in electrochemical energy storage and flexible sensing were summarized. The problems in the development of
thermoelectric power generation devices and the future research directions were summarized and prospected.
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Fig. 1  Schematic diagram of three basic working principles of thermoe-
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Fig. 4 Schematic diagram of preparation process and performance of organic thermoelectric generator; (a) design of two-dimensional p-n junc-

tion flexible organic TEGs!?! , (b) GNP-SWNT composite film and TEGs preparation steps and performance characterization! ! , (¢)

preparation process of large area graphene film and schematic diagram of TEGs'®!, (d) preparation steps of PEDOT: PSS

organic TEGs [24]
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Fig. 10 Schematic diagram of the application of hydrogel thermocells; (a) gel TECs structure and application demonstration™*? | (b) direct

thermal charging cell (DTCC) mechanism and application demonstration
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Fig. 12 Application display of wearable thermoelectric devices in sensing; (a) schematic diagram of wearable TEGs body motion

monitoring sensorl* s (b, ¢) respiratory rate monitoring display of N95 respirator TEGs
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