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Analysis of a Heat Engine with the Irreversibility by the Heat Transfer

Seong Jin Kim, Pyung Suk Jung and Sung Tack Ro

Abstract

An analysis has been performed for the internally reversible heat engine with the finite heat
transfer rate. In the heat engine operating between two fluid streams, there exist the optimum
temperatures at which the eingine has maximum power. The optimum values can be expressed
in terms of the temperatures of the heat source and sink. The condition for the maximum power

can be explained as the minimum entopy generation by the finite heat transfer rate.
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Fig. 1 Heat engine between heat source and sink
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Fig. 2 Brayton-Joule cycle
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Fig. 3 Carnot cycle with thermal resistance between
the heat sources and the engine
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Fig. 6 Entropy generation as a function of the
heat reception temperature
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