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Basic Study on the Definition of the Second Law Efficiencies of
Thermodynamic Cycles

+
Kyoung Kuhn Park
School of Mechanical Engineering, Kookmin University, Seoul 136-702, Korea
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ABSTRACT: A general concept on the definition of the second law efficiencies of thermodynamic
cycles is introduced. The efficiency is defined to be proportional to the entropy generation divided
by the maximum possible entropy generation. This way of definition of the cycle efficiency is clear
and concise and, moreover, follows faithfully the concept of the second law of thermodynamics.
This definition is applied to heat engine, refrigerator and heat pump. The second law efficiencies
of heat engine and refrigeration cycles are derived, which are the same as the existing ones,
respectively. The second law efficiency of heat pump, however, finds to be different from the
existing one. Discussion is given about the difference and its cause.
Key words: Thermodynamic cycle(E S84 Ale]&), Second law efficiency (A2 2] & &),
Refrigeration(®¥ %), Heat pump(¥ & =), Exergy (A #])
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