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Numerical simulation of flow and temperature fields in
the VV94.2 gas turbine combustion chamber

Abstract: In this study, the VV94.2 gas turbine combustor has been simulated from the
compressor outlet to the combustion chamber outlet using Ansys CFX software. Since
this combustion chamber has eight flames that are symmetrically placed, one-eighth of
the combustion chamber has been modeled to reduce the heavy implementation costs
and time. The realizable k-¢ two-equation model and P-1 models were used for
turbulence and radiation modeling, respectively. The results showed that combustion
was formed only using the eddy dissipation model. After verifying the independence
of the mesh run, a good agreement has been seen between numerical and experimental
data. The maximum error obtained from the analysis was less than 9%. By examining
the changes in the combustion chamber inlet air pressure on the flow and temperature
fields, it was determined that increasing the compressor outlet air pressure to 12 bar
causes the combustion chamber to shut down. Finally, by adjusting the fuel inlet
temperature, it was determined that increasing the fuel temperature results in a more
uniform gas profile outlet temperature and a reduction in pollution level.

Keywords: Numerical simulation, Combustion chamber, VV94.2 gas turbine, Flow and
temperature fields
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