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Two heuristic approaches for the optimization of grid-connected 

hybrid solar–hydrogen systems to supply residential thermal and 

electrical loads  

 

Highlights: 

 A grid-connected hybrid solar–hydrogen system for supplying residential electrical and thermal 

loads is developed. 

 Two improved particle swarm optimization (PSO) algorithms are proposed for optimization. 

 The results of two modified heuristic approaches are compared to three other well-known meta-

heuristic optimization techniques. 

 The PSO algorithm with adaptive inertia weight produces better results than other algorithms. 

 The hybrid solar–hydrogen based CHP system is cost-effective and reliable. 

 

 

Abstract 

Two heuristic approaches based on particle swarm optimization (PSO), i.e., a PSO algorithm with 

adaptive inertia weight (PSOAIW) and a PSO algorithm with a constriction factor (PSOCF), are applied 

to the optimization of a hybrid system consisting of photovoltaic panels, a fuel cell, natural gas and the 

electrical grid to supply residential thermal and electrical loads. An economic model is developed and 

an economic analysis carried out for the grid-connected hybrid solar–hydrogen combined heat and 

power systems. The optimization seeks to achieve the minimum cost of the system with relevant 

Akbar Maleki* 1, Morteza Gholipour Khajeh2, Marc A. Rosen3 

 

1Department of Renewable Energies, Faculty of New Science & Technologies, University of 

Tehran, Tehran, Iran 

2Department of Energy Management and Optimization, Institute of Science and High Technology 

and Environmental Sciences, Graduate University of Advanced Technology, Kerman, Iran 

3Faculty of Engineering and Applied Science, University of Ontario Institute of Technology, 

Oshawa, Ontario, L1H 7K4, Canada  

 

 Corresponding Author. Tel./fax:  

E-mail addresses: akbar.maleki20@yahoo.com, a_maleki@ut.ac.ir (Akbar Maleki) 

 

mailto:akbar.maleki20@yahoo.com
mailto:a_maleki@ut.ac.ir


Download	English	Version:

https://daneshyari.com/en/article/4928189

Download	Persian	Version:

https://daneshyari.com/article/4928189

Daneshyari.com

https://daneshyari.com/en/article/4928189
https://daneshyari.com/article/4928189
https://daneshyari.com/

