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Thermoelectric Waste Heat Recovery Technology for Automotive
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For automotive and industry, more than 60% of energy converts to waste heat. The huge amount of

waste heat of automotive and industry leads to the serious issues about CO, emission and damage

to the environment. Thermoelectric generators have the advantages of no moving parts, high

reliability, and small volume. Because of the improvement of thermoelectric material, thermoelectric

applications for automotive has been received much attention in worldwide. This article introduces

the development and applications of the thermoelectric waste heat recovery technology in module

and system levels.
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AEEREAR \ Engine Losses: 70%~72%
:ﬁﬁtbﬁ“ r Thermal, Such as Radiator,

7/

Drivetrain Losses: 5%~6%

Idle Losses: 3%

FH AR : DOE

In this figure, they are accounted for as part of the engine and parasitic losses.

Exhaust Heat, etc. (60%~62%)
Combustion (3%)

Pumping (4%)

Friction (3%)

Parasitic Losses: 5%~6%
(e.g., Water Pump,
Alternator, etc.)

Power to Wheels: 17%~21%
Dissipated as
Wind Resistance (8%~10%)
Rolling Resistance (5%~6%)
Braking (4%~5%)
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well suited for exhaust system.
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Subsystems Modeling and Design

Heat Exchanger
Design:

BizTe3
Modules

TEG Design:
Program Metric: $/Watt
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Modules

Exhaust Gas Outlet

TE Module Design:
Identify primary module design variables
Examine Effect on primary output variables:
(1) Power Output
(2) Cost
(3) Thermo-mechanical Durability

Exhaust Gas Inlet

Cooling Blocks
TE Modules
Hot Side Heat Exchanger
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TEG with Top Substrate

l 525°C

TEG without Top Substrate
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