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Abstract

CO, is well known greenhouse gas which is the major source of global warming. Reducing CO: emission
in combustion process can be achieved by increasing combustion efficiency, oxygen enriched combustion and
recirculation of the emitted CO; gas. Stability of non-premixed flame in oxygen enriched environment will be
affected by the amount of oxygen, kind of diluents and fuel exit velocity. The effects of these parameters on
flame liftoff and blowout are studied experimentally in oxidizer coflowing burner. Experiments were divided
into three cases according as where CO. gas was supplied. - 1) to coflowing air, 2) to fuel with O,-N;
coflow, 3) to coflowing oxygen. Flame in air coflowing case was lifted in turbulent region. Flame lift and
blowout in laminar region with the increase in CO, volume fraction in CO,-Air mixture makes flame lift and
blowout in laminar region. Increase in oxygen volume fraction makes flame stable-i.e. flame liftoff and
blowout occur at higher fuel flowrates. Liftoff height was non-linear function of nozzle exit velocity and
affected by the O, volume fraction. It was found that the flame in O,-N; coflow case was more stable than
0,-CO, case. Liftoff heights vs (nozzle exit velocity/laminar burning velocity)” has a good correlation in

0,-CO; oxidizer case.

2718 AWsE A& weA Bast CO;
WEe Fol7] A% Yol stz 45 F
da FE FANAE BaTE dEPHol

-
FH; Yok Axe) Fol FrsE, wdFol
s
=
3

LM E

19973 129 % AE mEA @ 7Zusty
ol A, COE Bl£3F 24712 wi2AAHGAE

o EQe dgsgone, $F 84 24} 3 7! Bl Higtel 7bsre] Foix
A Bz AARE= Aol zud do|d a8 APyl A8 dad dge Fol
oad CO;, e 22U 4 Yt TES AT dum, did ostd 4= CO9 WES

12 & AT &5 F42E Ade 7

A
FAEAZ H23E NOx7l AR EA gom
o AYAA, G4, FedstL AATHR ERENAY W) ot 2 asAT
E-mail : bjlee@yu.ackr 29 9ol F7tElH YR EvE EEIER A
TEL : (053)810-3526 FAX : (053)813-3703 g9 BAE o 4 AAE wEkA Hd

* JuUist gt 714383

r>HU~|°U§‘-P>mR°H.«iEﬁr£




eSS TR FEERES

E CO; A7d 392 EE A7A77] g v
Hoz 7jd7ta F9 COE A+ ANe 2
Hol Aet"dn ot A8 E M= FA$Y 3}
Fe FMatA g A$d visty AE EA
o] et A ®chY

gy, slddd 59 3 A #H
H dae darly A9 #dsle $83 9
A& ARz Be A7 FIPHsgd 3}
A 2 dizZd BId AFESE Pitts?e

reviewol| A 9} Zo), AdELHIY B4, 73
A2 8l9 (laminar diffusion flamelet)?] A<
22 3o Adrze daAo dysEe Al
AR A Jde ¢ Uk ey, @ gt
oot MY 4 glonmzm We M g
o 2 AFS ddsta Qi
Kalghatgi®= dl7]%02 dgg EA

_,~
Fi—r'
o,

9 dRFEEols AFd FEHI}A =EFTF
fgol HAEe nAY Lee 5V daw 34
st A w243 SR g sge
SR GRFAGY, SREY-UREY, 3
R4, 7 €do) dolg & Um, vF 2y
FolHVE =233(ez #3488 e =
MY FEUIE =24 AR AYPe

(Yro) 2 Y #tol v&dES B Miake-Lye
599 3712 4% CHs ¥89 H¥% ¢
3 Agolth. Rokke 59 REEFE Zaw
g Bazols Uxd™/Yrlo vlalde 1w
sil= Won 592 Axrz @o| My =Zzw3)
A9 ZF RAxols wgyE JYdi=
(Uo/SLe) ™, 2ed oA (Uo/Sry)' ®el )
AEge 2

COE AcE AN7l= 4% 39, CO9

A8 ol Nyt EFE 499 %HW k3

Joll Hlstg e EAL Y AL dE8
itk wetd B dAfdAMe /&mu NaRg
Bgh CO: 2 N; 59 S MA7 s AR
nAE g #d AFE FYPsYt
2. ASHEK|

Aarrzod ME 99 AFA B A7
F33t7] 915k, 97 9mmel WM Fgo W
74 058mmel 2HAeY2BL AU EEF o
UE AZsgdd. 55F Bue &3 &8

v EY gae a4

1459

Fig. 1 Schematic diagram of experi-
mental apparatus
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AolAE FAsgoel EUAse RAbzold &
o] E7HEssith

Kalghatgi 58 233E 28 FAEIT #
Zgo g wdygygdez FUEgE B 4 QY
(Fig. 5(a)). Kalghatgi®] A3 n]zZg of o]z
3 ujAEA offe, B Yo 5FFe Ay
olzt: A, @R COzg Ag A, kA 29
2 FEZE B2 HE 2& R T Al 7HA
sdez $3Y £ v a8y Montgomery

A A we wdEF stgde] A 1461

12
[ Q,HQ+Q N . <065
QeoOcor Aoelheon
10
E 8
E
£
9 6+
@
£
5
€ 4r
3
2 b
aageeo®
° L L . L
500 1000 1500 2000 2500 3000
Q(mI [mi/min}
(a)
2000
Qozl(ooz‘um)lnm-
—e—0.21
—8—0.35
1500 - —e—05
—a— 0.65
—>—0D38

Liftoff flowrate [mi/min]

//7 '

0 01 0.2 0.3 04 05 06 0.7
QCD?I(QCOZ CJN&) ! Fual
2500 r
LN

. 2000
£
€
=
E
= 1500
]
H
«g 1000
@

500

0 01 02 03 0.4 05 08 07 08
Q_1Q ) I

ol (Qeor™ CJNB

©
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Fig. 6 Characteristics for case Il ; (a) flame
length, (b) liftoff height, (c) flame zone
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