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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.

Optimal efficiencies both maximum power output and maximum ecological function conditions
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Efficiency at maximum power for low-dissipation Carnot-like engines -Phys. Rev. Lett. 105, 150603 (2010)-

The amount of heat exchange per cycle and the power output could be written as:
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The maximum power is found by setting the derivatives of 7 with respect to T, and T, equal zero,
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This result was also obtained by Schmiedl and Seifert for the stochastic heat engine (EPL 81 (2008))

the same expression for Curzon-Ahlbom efficiency, obtained for heat engine of figure 1 when a
Newtonian heat transfer low is considered. In the limits ¥, /%, —0 and X, /%, —o0. the
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efficiency at maximum power converges to the upper bound %, =#,/(2-#,) and to the lower

bound #_ =%, /2, and their expression for efficiency in expansion series are:
w_ e Te Wi

=it ik
e =TS

7
Tar = £

2

+0(m8)

and

+0(ng)

For the efficiency under maximum ecological conditions:
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CONCLUSIONS:

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?

REFERENCES

[1] F. Curzon and B. Ahlborn, Am. J. Phys., 43, 22 (1975).

[2] L. A. Arias-Hernandez, G. Ares de Parga, and F. Angulo-Brown, Open
Sys. and Information Dyn. 10: 351-375, 2003.

[3] Esposito et al. Phys. Rev. Lett. 105, 150603 (2010)

[4] T. Schmiedl and U. Seifert, Phys. Rev. Lett. 98, 108301,(2007).

[5] N. Sanchez-Salas et al., PRE, 82, 051101, (2010), F. Angulo-Brown,
J. Appl. Phys., 69, 7465-7469 (1991)



