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ABSTRACT 

The current context of global warming due to carbon dioxide (CO2) emissions, mainly by plants 
and road transportation, dictates the optimization of  thermal engine operation generally and of gas 
turbines in particular. Thus, the accurate knowledge of their performances is required. Those of turbo-
machineries are usually estimated supposing an adiabatic evolution This assumption is no more suitable 
when using small scales machines such as turbochargers and micro gas turbine, operating under high 
temperatures (800K and more). This study, conducted within a co-tutelage work thesis, presents the 
influence of heat transfer on the gas turbine performances. Thus, the authors develop a general exergetic 
analysis in order to accurately quantify the usable energy dissipation. The results of modeling are 
confronted with the performances measured on a micro gas turbine with and without insulation. The 
evolution of the gas turbine performances versus heat transfer level is then studied (external heat losses, 
heated compression, cooled expansion, internal thermal exchange). This leads to generate new engine 
maps and new operating points. 
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