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Abstract

Turbine inlet temperature strongly affects gas turbine performance. Today blade cooling
technologies facilitate the use of higher inlet temperatures. Of course blade cooling causes some
thermodynamic penalties that destroys to some extent the positive effect of higher inlet temperatures.
This research aims to model and evaluate the performance of gas turbine cycle with air cooled
turbine. In this study internal and transpiraton cooling methods has been investigated and the
penalties as the result of gas flow friction, cooling air throttling, mixing of cooling air flow with hot
gas flow, and irreversible heat transfer have been considered. In addition, it is attempted to consider
any factor influencing actual conditions of system in the analysis. It is concluded that penalties due to
blade cooling decrease as permissible temperature of the blade surface increases. Also it is observed
that transpiration method leads to better performance of gas turbine comparing to internal cooling
method.

Key words: Gas turbine performance, Internal cooling, Transpiration cooling, Thermodynamic
penalties.
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