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Abstract: In this study, a thermodynamic analysis was carried out for a combined power generation system using a
low-temperature heat source in the form of sensitive energy and liquefied natural gas cold energy. An ammonia—water
mixture, which is a zeotropic mixture, was used as the working fluid, and systems with and without a regenerator were
comparatively analyzed. The effects of the mass fraction of ammonia and the condensation temperature of the working
fluid on the system variables, including the net work production, exergy destruction, and thermal and exergy
efficiencies, are analyzed and discussed. The results show that the performance characteristics of the system varied
sensitively with the ammonia concentration or condensation temperature of the working fluid. The system without
regeneration was found to be better in relation to the net work per unit mass of the source fluid, whereas the system
with regeneration was better in relation to the thermal or exergy efficiency.
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Fig. 1 Schematic diagram of the AW-LNG combined cycle
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Fig. 2 T-s diagram of ammonia-water mixture at 25 bar
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