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Influence of Parameters on Thermodynamic Performance of Reheat Gas
Turbine Combined Cycle Considering Turbine Cooling

Jia Chenxi', Wang Bo'**, Zhao Lifeng'? | Zhang Shijie'*?
(1. University of Chinese Academy of Sciences, Beijing 100190, China;
2. Key Laboratory of Advanced Energy and Power, Institute of Engineering Thermophysics,
Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Gas turbine reheat is considered to improve efficiency and specific power. In this paper, based on the quasi- one-
dimensional turbine continuous expansion cooling model and the concise estimation model of the bottom cycle, the thermodynamic
performance of the reheat gas turbine combined cycle was studied. Based on the GT-26 gas turbine, the influence of key parameters
such as the total pressure ratio of the cycle, the outlet temperature of the combustion chamber and the reheat pressure on the
thermodynamic performance of the combined cycle was analyzed, and it was compared with the combined cycle performance of the non-
reheat gas turbine. The results show that the total pressure ratio corresponding to the maximum efficiency of the reheat gas turbine
combined cycle at different combustor outlet temperatures is not much different. The optimal high pressure turbine expansion ratios
corresponding to the combined cycle efficiency are different under different combustor outlet temperatures and total pressure ratios.
When the outlet temperature of combustion chamber is 1 683 K, the efficiency of reheat gas turbine combined cycle is 1. 34 percentage
points higher than that of non-reheat gas turbine combined cycle, and the specific power is 33.2 % higher than that of non-reheat gas
turbine combined cycle.

Keywords: gas turbine jreheat ; combined cycle ; thermodynamic performance ;optimal pressure ratio



