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Abstract
Modeling and optimization of turbine efficiency in combined cycle power plants

In this research, in the first step, the modeling of the basic state of the high pressure and
low pressure cascade cycle is performed under certain thermodynamic conditions. In the
second step, the optimization problem is presented and in the third step, according to the
diagram shown below, the sensitivity analysis for the independent variables is performed.
The optimal optimal functions were calculated using genetic algorithm. The maximum
value for power and exergy functions was 76kW and 90.6%, respectively. The first law
efficiency was 26% in this case. Unencumbered values are obtained for the operating
conditions below.Optimization results show a 3% increase in thermal efficiency. The
selected cycle has the ability to recover heat and can produce 76kW with a yield of 27%.
Exergy efficiency in this case is 91%. With increasing T3t when the evaporation
temperature is constant, thermal efficiency remains almost constant and will not increase
or fall by more than two percent. The red line is obtained by connecting the maximum
points of the graphs to each other. At constant temperature T3t, the efficiency decreases
with increasing evaporation temperature T3s.

Keywords: ORC cycle - optimization - exergy dynamics - second law of thermodynamics
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