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turbine power plant

Abstract: The use of renewable energies, including solar energy, can be a suitable
alternative to reduce the consumption of fossil fuels. In this research, the combination of
a gas turbine and a solar farm is investigated. The objective of this study is to utilize solar
energy to preheat the air at the exit of the compressor, thereby reducing fuel consumption
in the combustion chamber. First, the heliostat field was designed. For this purpose, an
initial estimate of the maximum radius for heliostat placement was made, and the position
of each heliostat around the central tower was determined. Additionally, the angles of the
heliostats were calculated for different times of the day to ensure solar tracking. That’s
the innovations of this research. To design the heliostat field, a MATLAB GUI was
developed that determines the layout of the heliostats in the solar farm and then calculates
their angles. In the present study, the heliostat field was designed for several different
cities, assuming a constant solar farm capacity of 1 MW. According to the results, the
city of Yazd has strong solar irradiation potential, requiring fewer heliostats in the solar
farm. By integrating the designed solar farm in Yazd with a 3 MW CENTAUR-40 gas
turbine, the temperature of the air exiting the compressor can be increased by
approximately 20% before entering the combustion chamber, leading to a 14% reduction
in fuel consumption.

Keywords: Solar energy, Central tower power plant, Heliostat field, Heliostat angles,
Gas turbine, Fuel consumption
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! Heat Transfer Fluid (HTF)
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