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Reduction of NO Emission by Two-Stage Combustion
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Abstract

In order to investigate the reduction of NO emissions, natural gas was fueled for two-stage
combustion apparatus. NO and CO emissions were described by five variables : total air ratio,
primary air ratio, secondary air injection position, secondary air injection velocity, and swirl
ratio. It was mainly observed that, as the primary air ratio increased, NO emission increased but
CO emission decreased drastically between the primary air ratios of 0 and 0.4. NO emission
decreased with increasing the secondary air injection position and secondary air injection veloc-
ity. The effect of weak swirl on NO emission was found to be insignificant.
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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Details of swirl generator

Table 1 Composition of fuel

Composition Rate(Vol%)
CH, 88.987
C.H, 8.829
C;Hg 1.237

i-CyHuo 0.381

n-C,Hyo 0.537

i-CsH,» 0.016

N, 0.013
Heating value 43.95 MJ/Nm?
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Fig. 4 NO emission characteristics with primary air
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Fig. 5 NO emission characteristics with secondary
air injection position
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Fig. 6 NO emission vs. CO emission

(b) L/D=5

Photo 1 Temperature distribution of combustor surface
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Fig. 7 NO emission characteristics with secondary
air injection velocity
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Fig. 8 NO emission characteristics with swirl ratio
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