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Modeling and economical thermodynamic optimization
of flat plate solar collector in transient mode

Abstract: The purpose of this research is economic thermodynamic optimization of flat plate
solar collector and investigation of transient heat transfer. In this way, modeling and
optimization are done for the worst conditions in terms of radiation. The research method in
this article is optimization with the help of multi-objective genetic algorithm (NSGA-2) which
is done with MATLAB software. The main components are the objective functions, constraints
and design variables, which are the objective functions of collector efficiency and annual total
price. As the results, the effect of increasing the length of the collector on the thermodynamic
efficiency and the total annual price, which shows that with the increase in length, the
efficiency decreases and the total annual price increases. In addition, with the increase in the
width of the collector, the thermodynamic efficiency first increases and then decreases. and
the total annual price increases. Also, with the increase in the number of pipes, the total annual
price decreases and the thermodynamic efficiency first increases and then decreases. It is done
on four different days.
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