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Abstract: This paper presents 3D simulation by STAR-CCM+ for lean premixed combustion in a stationary gas turbine
combustor with separate pilot and main nozzles. The constant for the source term in the flame area density transport
equation was modified to account for a low global equivalence ratio and validated against measurement data. A
Partially-premixed Coherent Flame Model(PCFM) involves propagation of a laminar premixed flame with the predicted
flame surface density and equilibrium assumption in the burned gas with spatial inhomogeneity. The conditions for
cooling by radiation and convection are considered for accurate determination of the heat flux on the wall. A parametric
study is of the pilot-fuel-to-total-fuel-ratio is carried out. A chemical reactor network (CRN) was constructed on the
basis of the 3D simulation results and compared against measurements of NOx.
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Fig. 1 Geometry of the DGT-5 model combustor
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Table 1 Operating condition of the experiment

Case A B C
Eq. ratio 0.409 0.409 0.409
Air(kg/s) 0.0948 0.0948 0.0948
Fuel(g/s) 2270 2270 2270
P/T ratio 0 0.2761 0.5
Air temp(C) 391.6 391.6 391.6
Fuel temp (C) 15 15 15
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Table 2 Heat flux imposed on the quartz liner wall 0.00000 30000 20000 o000 20000 10000
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. Fig. 3 Flame images from (a) experiment and computational
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