
A comparative analysis of efficiency a maximum power output 
for some heat engines

N. Sánchez-Salas (1), R. E. González-Narváez (1) and Marco A. Barranco-Jiménez (2)

(1) Departamento de Física, ESFM-IPN, México D.F., México
(2) Departamento de Formación Básica, ESCOM-IPN, México D. F., México

E-mail: mbarrancoj@ipn.mx

Abstract

In this work, we present a comparative analysis of the efficiencies at maximum power output for different devices; first, we analyze the expressions of the efficiency at maximum
power (EMP) and maximum ecological function conditions (EME), for two models of heat engines: a model of Curzon-Ahlborn (macroscopic) and a Novikov model, in these two
cases different heat transfer laws were considered: A heat transfer due to free conduction described by Newton's law of cooling, a phenomenologic heat transfer law comes from
linear irreversible thermodynamics and a nonlinear heat transfer law (Dulong-Petit). We compare these efficiencies with the results presented recently by Esposito et al. published
in Phys. Rev. Lett. 105, 150603 (2010). For our comparison, we expand the expressions of efficiencies up to the third-order term of de Carnot efficiency. We found some
interesting similarities for the expressions of efficiencies between the macroscopic and mesoscopic models of heat engines.

Fig. 1 Curzon-Ahlborn heat engine
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Figure 2. Novikov heat engines
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Efficiency at maximum power for low-dissipation Carnot-like engines -Phys. Rev. Lett. 105, 150603 (2010)-

For the efficiency under maximum ecological conditions:

CONCLUSIONS:
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In this work we presented a briefly review of some recent results published
about EMP of heat engines, we mentioned the main considerations to
obtained the efficiency at maximum power for each heat engine model, we
chose these models because the EMP in some case coincide in spite of their
nature, macroscopic or mesoscopic, and where a specific transfer laws is
considered and where it is not. It is possible to talk about universality of
EMP?, or may be there is a universal conditions for heat engine for which the
CA efficiency always appeared as in Carnot case, where reversible conditions
are necessary have it, independently of working fluid?
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