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Simulation Method for Gas Turbine Combustor with High Precision

— Evaluation of RANS, U-RANS and LES —
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The gas turbine can combustor is simulated with three different methods, namely RANS, U-RANS and LES. The accuracy
of the results is evaluated by comparing the exhaust temperature distributions with experimental data. The results reveal that
the mixing of fuel with swirling air and/or dilution air is differently reproduced by the various methods, especially in regions of
strong shear. The LES approach shows best performance in reproducing the effect of mixing on the temperature distribution, and
the U-RANS method follows. Consequently, LES shows the best agreement with the pattern factor determined experimentally.
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Fig. 1 Turbulent energy vs. eddy size in turbulent flow field
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Fig. 2 Outline of combustor geometry
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Fig.3 Comparison of temperature distribution in central cross-section
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Fig. 4 Comparison of temperature distribution at outlet
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Table 1 Comparison of experimental and numerical pattern factors
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