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Characteristics of Oxygen-Enhanced Flame in Swirl Burner

Yun-Won Lee, Kook-Young Ahn, Han-Seok Kim and Chang-Eon Lee

Key Words: Oxygen-Enhanced Combustion (MAF3¢d4), Swirl Combustor (A3 H47]), CO,
Effect (CO, %9 3}), Flame Stability (€ <H3A)

Abstract

The emission characteristics, flame stability, the composition of the flame zone and temperature
profile were studied experimentally. The compositions of oxydant were varied by substituting N> with
CO; at the constant O, concentration. Results showed that flame became unstable due to the high heat
capacity, low transport rate and strong radiation effect of CO. in comparison with those of Nz The
reaction zone was cooled, broadened, as the conversion ratio of CO, to N: was increased.
Temperature has a large effect on the NOx emission. The concentration of NOx in flue gas decreased
due to the decreased temperature of reaction zome. It was also shown that the reaction was delayed by
the cooling effect. As the conversion ratio of CO; to N, was increased, the emission of CO and the

higher temperature zone increased due to the decrease of reaction rate by the cooling effect.
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Fig. 2 Schematic diagram of experimental apparatus.
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Fig. 3 Flame stability for CO. conversion
ratio.
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Fig. 5 Emission for CO: conversion ratio.
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Fig. 7 Temperature contour for CO, conversion ratios. (3)=0%, (b)=50%,
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Fig. 8 NOx concentration of various axial
distance.
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Fig. 9 CO emission with axial distance.

4 ZE

2 dFoqA 944 159 N.§ §Y 83
9 002 UAF A d4EA 4P AHAE
g3 Zol 29d & v

(1) CO0 RAMIZE $71E45E N2 CO.9
Fe g B Ad g 5oz d3 FHAol
EARHUA.

(2) CO.8t N9 v|d3 QAL 549 Xo] &
of 98 €09 WAM7} FESE dide
Yztoz g dart o]FoAR ot w7t
% co9 57 789,

(3) CO:9 WA} FEFE
o2 NOx¢| ¥EE #asiirh

@) x4 YR 2xE €09 WAt F
A2 2RIt HHFFE olFHEd R
dx 499 BZd s Aawdol AAHE
Aoz dq3d 4+ o

Qx4 2

F7

o A7 FEAeRAN AddE AxrlE
AH(CERO)S AFAYL2 A7 #99U%
U,

Aty

@

&)

@

5)

®)

-154-

Chadles E. Baukal, Jr, PhD, 1998
“ Oxygen-cnhanced Combustion” , CRC Press
Ji-Woong Han, Chang-Eon Lee, 2001,
“ Numerical Study on Flame Structure and
NO Formation Characteristics in
Oxidizer-Controlled Diffusion Flames” , The
Third Asia-Pacific Conference on Combustion
June 607-610

mey, &M %, Ak BE, 1997,
“ CHJ/O/CO; BBE XKOEBHEHEICHY
W A 353 AR A28 AXAE
Jiongming Ruan, Hedeaki Kobayashi, Takashi
Niioka, Abudula Abuliti and Fumio Iida,
2001, “ Effects of diluents on structure and
stability of axisymmetric lifted laminar
diffusion flames” , The Third Asia-Pacific
Conference on Combustion June 191-194

Y. Hu, S. Naito, N. Kobayashi, M. Hasatani,
2000, “ CO2, NOx and SO: emissions from
the combustion of coal with high oxygen
concentration gases” , Fuel, 79, 1925-1932"
Serphen R. Turns, 2000, “ Introduction to
Combustion” , McGraw-Hill



