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Thermodynamic analysis of a multigeneration system based on a supercritical CO;

Brayton
. Department of Mechanical Engineering, Faculty of Mechanical Engineering, Jundi-Shapur University
M. Abdolalipouradl of Technology, Dezful, Iran
Abstract

Nowadays, the economic, environmental, and technical advantages are a suitable approach for multigeneration systems, and the
approach of using waste heat for these systems shows its value more than ever. In this study, a multigeneration system consists of a
supercritical carbon dioxide (S-CO,) Brayton, Organic Rankine Cycle (ORC), Proton Exchange Membrane (PEM) electrolyzer, and
Reverse Osmosis (RO) system. First, energy and exergy analysis has been done on the proposed system, then a parametric study has
been performed on this proposed system and finally, it has been optimized from maximum output power viewpoint. The
optimization results also show that 252366 kW, 43.1%, 58.37%, 12.13 kg/hr, and 55.52 kg/s, respectively, are calculated for the
values of generated power, thermal and exergy efficiencies, hydrogen production, and produced fresh water. Moreover, the new
multi-generation system that uses supercritical CO; in Bryton has better thermal efficiency compared to the previous study.
Keywords: Supercritical carbondioxide cycle, energy analysis, exergy analysis, multigeneration system, desalinated water,
electrolyzer.
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