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The entropy production (second law-based) and exergy loss analysis, from historical point of view, were
developed to evaluate and optimize the performance of energy conversion systems [1]. For those systems
involving a combustion process, it has been concluded that the major part of the exergy loss is due exactly
to the combustion process [1]. Therefore, entropy production has been investigated in several combustion
processes, for example: droplet combustion [2]; spray combustion [3]; coal/carbon combustion [4]; laminar
premixed flames [5, 6]; diffusion flames [7].

Four irreversible processes are responsible for entropy production during combustion: viscous dissipation,
heat conduction, mass diffusion, and chemical reaction [6]. The scope of this work is to study the local
entropy production due to these processes in premixed syngas laminar flames taking into account detailed
chemical kinetics and transport data. The effects of unburnt fuel mixture composition, equivalence ratio,
and inlet fluid temperature on local entropy generation are analyzed. Finally, the exergy loss ratio of each
process is evaluated with respect the exergy of the reactant fuel mixture.
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