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Experiment on Low NO, Combustion Characteristics by
Flue Gas Dilution in Air and Fuel Sides
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Abstract

Flue gas recirculation (FGR) 15 a method used to control oxides of nitrogen (NO.) in combustion
system. The recirculated flue gases resulted in slow reaction and low flame temperatures, which in turn
resulted in decreased thermal NO production. Recently, it has been demonstrated that introducing the
recirculated flue gas in the fuel stream, that is. the fuel induced recirculation (FIR) resulted in a much
greater reduction in NO, per unit mass of recirculated gas, as compared to introducing the flue gases

in air. In the present study,

the effect on NO, reduction i turbulent swirl flame in laboratory scale
using FGR/FIR methods through the dilution using N and COs,

Results show that CO» dilution s

more effective NO, reduction methods because of large temperature drop due to the larger specific heat

of CO: compared to Na.
recireulation ratio of dilution gas.
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FIR 15 more effective to reduce N0, emission than FGR when the same
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Fig. 1 Schematic diagram of  experimental
apparatus.
Table 1 Experimental conditions.
Methods Fuel Oxidizer
Ipm m/s Ipm m/s
FAFGR 110+Dilut. | 2.8-3.9
5 5.8
FVFGR 150 39
FAFIR 8.8-35
S+Dilut. 110 2.8
FVFIR 8.8
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Fig. 2 Flame shape for Xo in FAFGR condition
with N: and COs dilution.
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Fig. 3  Flame temperature for Xo in FAFGR
condition with N: and CO: dilution.
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Fig. 4 NO reduction ratio for Xo in FGR with
Ny and CO: dilution.

® Fixed Air FGR
100 - & v Fixed Velocity FGR
—_
<
é 75
2
=
T
g
c
2
S 50|
S
S
<
(e}
o
25 -
0 ! ! ! ! ! ! !

0.21 0.20 0.19 0.18 0.17 0.16 0.15

Oxidizer molefraction X,

Fig. 5 CO reduction ratio for Xo in FGR with
Nz and CO: dilution.
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Fig. 6 Flame shape for Xy in FIR condition with
N> dilution.
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Fig. 7 Flame temperature for Xp in FIR condition
with N dilution.
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