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Thermoelectricity (TE) is a phenomenon of direct

conversion of heat energy into electricity. The growing

energy usage in the present world demands improving

the efficiency of energy conversion and saving

technologies. The scavenging of waste heat using

thermoelectric generators (TEG) has become highly

relevant in the present scenario of a drastic increase

in the world’s energy demand.

 Conventionally, inorganic semiconductors or

semimetals were used as TE materials.

 Lately, organic-based materials/ composites/

hybrids are being pursued because of their intrinsic

advantages over traditional TE materials.

 These advantages include easy processing, lower

weight, cost-effectiveness, and high flexibility.

 TE materials are widely used in many fields, such

as in aerospace, automobile industry, consumer

electronic devices, point-care devices, self-powered

wireless platforms, etc.

 Body heat can act as sustainable energy and can

be exploited to power up emerging wearable

medical devices allowing applications ranging from

health monitoring and tracking systems to sports

and fitness wearable devices.

 CSIR-NIIST has developed a class of new-

generation printable organic TE materials which is

ultra-lightweight and highly flexible.

 The products consist of carbon-based materials

which can produce electricity even with a low-

temperature difference.

 The developed TEGs can be easily wrapped

around hot pipes, like chimneys, and can generate

electricity.
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Market Potential:

• The growing demand for

sustainable and energy-efficient

technologies, such as waste

heat recovery systems and

portable power generators, is

driving market growth.

• The automotive industry is also

a major contributor to market

growth as thermoelectric

materials are used in exhaust

waste heat recovery systems.

• The global thermoelectric

materials market is projected to

reach $1.4 billion by 2025,

growing at a CAGR of around

12% during 2020-2025.

The first group in India to develop flexible organic TEG

for harvesting electricity from waste heat
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