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A3-Waste Heat Recovery using Thermoelectric modules

Overview

Unused waste heat is generated at all places like generators, automobile exhaust, and all industrial processes. One way of scavenging
this waste heat into electric energy without any pollution is through thermoelectric (TE) technology, which is based on the conversion of
waste heat into electric energy. Automotive waste heat recovery is the center of attraction for research as the world is currently facing
numerous problems due to the increasing demand in energy for sustainable transportion. It is calculated that 33% of total fuel energy in
automobiles is wasted as exhaust gas. Hence TE technology can play a vital role in automobiles by converting the waste heat into
electricity. The solid-state devices based on the TE technology are known as thermoelectric generator (TEG). TEGs have no moving parts
and have good reliability.

Key Features

¢  Materials technology to fabricate P and N type bulk solids with ZT more than 1.5 and -
chemically and structurally stable up to 500°C, typical automobile exhaust temperature. = IN— o
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o  Demonstration of TE module technology with more than 8 % efficiency to automobile 02p ,;;/: _____ s
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Potential Applications Figure of merrit (ZT) vs T in skutterudites

e  Exhaust heat recovery in automobiles
e Heavy indutries: power generation from the waste heat
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o Achievent of figure of merit ~ 1.3 in skutterudite thermoelectric materials. ) I;Ianocn/sta/line skutterudite |
e  Both n-type and p-type skutterudite thermoelectric material have been successfully fabricated.
e  Scale-up and prototype module fabrication using skutterduite and PbTe systems are underway
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