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Optimization of a power/cooling cogeneration system using Non-dominated Sorting
Genetic Algorithm

Department of Engineering Sciences, Faculty of Advanced Technologies, University of Mohaghegh
Ardabili, Ardabil, Iran
Department of Mechanical Engineering, University of Mohaghegh Ardabili, Ardabil, Iran

M. Ebadollahi
E. Soleymani

* Corresponding author: m.ebadollahi@uma.ac.ir
Abstract
In this article, a combined power—cooling generation system is presented to simultaneously meet electricity, air-conditioning, and
refrigeration demands. Using industrial waste heat as the primary driving source, the system can supply the required cooling load at
two temperature levels as well as the power demand of the unit. The system consists of two Organic Rankine Cycles (ORCs) for
power generation and two Ejector Refrigeration Cycles (ERCs) for cooling production, and it is optimized from energy, exergy,
exergoeconomic, exergoenvironmental, and safety perspectives. For this purpose, the Non-Dominated Sorting Genetic Algorithm II
(NSGA-II), known as one of the most efficient optimization methods, is employed. In the optimal state, the energy efficiency,
exergy efficiency, unit product cost, environmental impact of the product, and total risk are calculated as 56.09%, 25.45%, 37.54
$/GJ, 4026 mPts/GJ, and 1716 $/year, respectively. It is worth noting that the optimization results are presented for four different
cases, and by plotting the Pareto front, the optimal solution space is clearly identified, which leads to improvements in the overall
system design.
Keywords: Non-dominated Sorting Genetic Algorithm, Energy, Exergy, Economy, Environment, Safety.
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