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Computational Fluid Dynamics analysis was used in this study to test the combustion performance and emissions from 
Vortex Trapped Combustor when natural gas (methane) was replaced with renewable and alternative fuels such as 

hydrogen, syngas fuels with high hydrogen content and biogas. The power from the combustor was kept constant for all the 
fuels tested in this study. The mathematical equations describing the fuel combustion are based on the equations of conservation 
of mass, momentum, and energy together with other supplementary equations for the turbulence (k-epsilon), non-premixed 
combustion (mixture fraction/pdf model), and radiation. The temperature, flame shape, flow field, species concentrations such 
OH inside the Trapped Vortex Combustor and the NOX and CO2 emissions at the exit from the combustor will be presented 
in this paper. 
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