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Waste-Heat Recovery from an Internal Combustion Engine

for Reuse in a Vehicle Air-Conditioning System

JIAN-WEN CHENG and HUAN-LIANG TSAI
Graduate School of Electrical Engineering, Da-Yeh University
No. 168, University Rd., Dacun, Changhua 51591, Taiwan, R.O.C.

ABSTRACT

This report presents both a theoretical analysis and the physical measurement of an
experimental set-up for waste-heat recovery from an internal combustion engine (ICE) for reuse in the
air-conditioning system of a vehicle. A thermoelectric generator (TEG) is used for recovering the heat
to generate electricity. The resulting clean power is used to drive a thermoelectric cooler (TEC) which
air-conditions the vehicle. Both the TEG and the TEC are thermoelectric modules (TEMs) consisting
of semiconductors with no moving parts. The energy exchange processes of both devices are quiet
and emission-free. Therefore, the integrated system has the advantages of silent operation,
zero-emission of greenhouse gases, a long lifespan, and clean energy.
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