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                    Abstract.

In the framework of stochastic thermodynamics, we give a precise expression of power
dissipation in a heat engine, and study the relation between entropy and power
dissipation. Using these relations, we propose a reasonable and general definition of
efficiency for thermal engines in a non-equilibrium stationary state. This definition,
different from Carnot efficiency, seems appropriate to the concerns of sustainable
development. We show that non-zero dissipation is necessary for producing non-vanishing
power. Furthermore, close to equilibrium and even in much broader situations, when power
production is maximum with respect to relevant variables the power dissipation is at less
equal to the power delivered to a mechanical, external system, and the corresponding
“sustainable efficiency” is at most ½. From this result, we deduce a new upper bound for
Carnot efficiency at maximum power. It is compared to similar, but different upper bounds
obtained previously by other authors.
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