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Abstract: A chemical reactor network (CRN) was developed for a lean premixed gas turbine combustor to predict the
emission of pollutants such as NOx and CO. In this study, the predictions of NOx and CO emissions from lean
premixed methane-air combustion in the gas turbine were carried out using CHEMKIN and a GRI 3.0 methane-air
combustion mechanism, which includes the four NO formation mechanisms for various load conditions. The calculated
results were compared with experimental data obtained from a modified test combustor to validate the model. The
contributions of the four NO pathways were investigated for various load conditions. The effects of nonuniformity of
the mass flux and of the equivalence ratio of the injector on the NOx formation were investigated, and a method of
reducing the pollutant formation was suggested for the development of a sub-10 ppm gas turbine combustor.
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Fig. 1 Geometry of the DGT-5 model combustor
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Table 1 Experimental input data

Air flow Air Main Pilot Pilot fuel /

Loading rate Temp fuel fuel Total fuel
(Nm3/hr) | (°0) (SLPM) | (SLPM) (P/IT)
0.2N 309.3 370.1 29.0 74.4 0.719
0.4N 296.0 376.2 58.1 12 0.551
0.6N 2843 381.6 90.2 64.4 0416
0.8N 273.8 386.4 121.1 58.2 0.324
1.0N 263.9 391.6 1476 56.3 0276

Table 2 TESTO 360 measuring range

Parameter Measuring range Accuracy achieved
NO(EC) Oto 3000 ppm =3.0% of meas, range full scale
NO2(EC) Oto 500 ppm =1.0% of meas, range full scale
CO(EC) Oto 10000 ppm =2.0% of meas, range full scale s
Temperatureat | 40 -1200°C
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Fig. 2 Grids for DGT-5 model combustor
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Fig. 12 Temperatures in main reactor zones in the test
combustor
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