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Effect of swirl number on lean premixed combustion characteristics

XU Li!, LIU Kai?>, ZENG Wen>

(1. School of Mechanical Engineering, Shenyang Ligong University, Shenyang 110134, China;
2. School of Aero-engine, Shenyang Aerospace University, Shenyang 110136, China)

Abstract: The effects of swirl numbers on the combustion performance of lean premixed combustor
were studied by means of numerical simulation and experiment. The numerical simulation results showed
that when the swirl number was between 0.56—0.73, an obvious recirculation zone can be generated at the
head of the flame barrel. With the increase of swirl number, the scale of recirculation zone increased, but
the fuel mixing uniformity became worse, and the non-uniformity of the main combustion zone decreased
from 0.008 53 to 0.010 47, which was not conducive to the improvement of the uniformity of temperature
field and the reduction of NOx emission. The experiment results showed that with the increase of swirl
number, the lean blowout fuel-air ratio decreased, the smaller inlet Mach number indicated the more
obvious trend, the outlet temperature distribution factor increased from 0.164 0 to 0.191 5, the uniformity
became worse, the emission index of CO decreased from 26.23 g/kg to 18.07 g/kg, the emission index of
UHC decreased from 12.55 g/kg to 9.21 g/kg, and the emission index of NOx increased from 0.609 g/kg to
0.850 g/kg.

Keywords: lean premixed combustion; swirl number; lean blowout; outlet temperature;

emission index
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Table 1 Composition and volume fraction of natural gas
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Table 3 Statistical results of fuel nonuniformity
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Fig. 6 Temperature field in central section of combustor
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Table 4 Statistical results of outlet temperature field
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Table 6 Lean blowout test conditions
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Fig. 10 Fuel-air ratio of lean blowout
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Table 7 Test results of outlet temperature field
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Table 8 Emission index of pollution
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