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Summary:  

The thesis investigates the effects of entry air cooling on the performance enhancement of 

combined cycle power plants. Air cooling is achieved by chilled water that obtained by either 

a mechanical or absorption chiller. The work is applied to 801 MW El-Kuriemat combined 

cycle power plant, Egypt as a case study. Thermodynamic model was developed to simulate 

the combined cycle before and after the integration to the proposed cooling systems.  Direct 

data are collected from the plant. Two sets of correlations between the performance 

parameters and the inlet temperature are developed. The governing equations and the 

developed correlations are solved using Engineering Equation Solver (EES) and the results are 

compared with those of each other. The power plant performance without and with the 

proposed two air cooling systems are obtained at different ambient conditions. Net income due 

to the power increase and the payback period are obtained.  The results of each system are 

compared with that obtained by the other one as well as the similar results available in the 

literature. Using the chiller cooling system to reduce the ambient temperature of 30.5 to 15 °C 

and 100% relative humidity could increase the instantaneous net output power by 8.6 %, and 

11% for mechanical and absorption chillers, respectively. The payback periods are 3.3 and 

3.85 years for mechanical and absorption chillers, respectively. The internal rate of return is 

30.63 % and 25.91%, years for mechanical and absorption chillers, respectively. The net 

present value is 8.28 and 6.24 MUS$ for mechanical and absorption chillers, respectively. The 

total electric energy increase is 190,228 MWh/year and the net cash flow is 2.64 MUS$/year 

obtained after using the mechanical system while the corresponding values produced after 

using the absorption system are 181,994 MWh/year and the net cash flow 2.38 MUS$/year. 
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