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Abstract

In the present study, the multi-objective optimization exergoeconomic of the solar
chimney in three cities of Tehran, Semnan and Bandar Abbas has been discussed.
Two goals have been defined for the optimization of the power plant, which
include high power production (exergy work) and the net power value of the
power plant. Also two parameters of collector diameters and chimney heights,
which are the most effective parameters in the design and operation of a solar
chimney, have been studied in the optimization process. With considering the
thermodynamic and economical equations, and With using multi-objective genetic
algorithm tool of MATLAB software for each city, an optimal design of solar
chimney for Tehran city is: collector diameter 1070.740 meters and chimney
height: 733.242 meters. And for the city of Semnan is: collector diameter
1281.196 meters and chimney height:807.343 meters, and for the city of Bandar
Abbas, collector diameter is: 1544.823 meters and the height of the chimney is:
823.353 meters. The highest rate of exergy destruction is due to the optimal
design of Bandar Abbas city, because of the larger dimension of power plants and
higher environmental pressure toward the other two cities. The city of Semnan is
place in terms of performance between the two cities of Bandar Abbas and
Tehran, but the highest rate of present net value of all the 25 years of power plant
useful life is relate to this city.

Keywords: Exergy, collector Diameter, Chimney height
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