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Reduced Chemical Kinetic Mechanism for Premixed CO/HJ./Air Flames

Kyoung Jang, Dong Jin Cha, Yong Jin Joo and Ki Yong Lee
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Abstract

A reduced chemical kinetic mechanism is developed in order to predict the flame phenomena in
premixed CO/H /Air flames at atmospheric pressure, aimed at studying the coal gas combustion for the
IGCC applications. The reduced mechanism is systematically derived from a full chemical Kinetic
mechanism involving 11 reacting species and 66 elementary reactions. This mechanism consists of four
global steps, and is capable of explicitly calculating the concentration of 7 non-steady species and
implicitly predicting the concentration of 3 steady state species. The fuel blend contains two fuels with
distinct thermochemical properties, whose contribution to the radical pool in the flame is different. The
flame speeds predicted by the reduced mechanism are in good agreement with those by the full
mechanism and experimental results. In addition, the concentration profiles of species and temperature
are also in good agreement with those by the full mechanism.

1M 2
T Ad AFE FAA e e d4F
Fe ddstaat sk =9o] skl sho
Ho AEe WEE TPAZH ol 98 &
g Az e AAGE sewks wHAYF
(detailed chemical kinetic mechanism)o] 7j 3% of

Axm, F2 149908 }PTFEE H45E
Agso] gk,

a2y AR shekg

tAYAR, B9, st 1)
E-mail : kylee@andong.ac.kr

TEL : (054)820-5899 FAX : (054)820-6127
S EU St VA g ek
el st A% e 3

A AHATY

SRS NSRS B Y

*kk

AxgA oA A= W5
st7]el= oE gl 3
AUSES B ges 9
sl Algke] 1
AA etk A A A
o Aol WAV wFel FHorE
S &2 AMAE G5 5
oA 19800 THFE-E %
U< (Reduced Reaction Mechanism)o] 7}
i, o] ¥k WAYFS Fal A skt

j
a-

I~

o

!
B

L

N

A

¢

A,
)
)
N
2
R

P eEh
e
r OFE' o %

U rlo
U o glo

IRe;

Q
o
3@

o

jaki) tmﬂl

T Hu

CO/H /Air 2t
O audon saF

Hooy (@ X0 off 02 (T X Mooy mN o
o A2k S oo
10 o

==

i
M



134 I B

al

T
T,
b
9,
X

stA(d=ZA Fasked)ed o
HAYS o] H& FHo
3)

o
e
RO
.~ rlr oo rlo

J
i
N

a9
-
>
o =

o
tn olo
o

ol
L
oy
Jo
>
2L
1

o HT Z N
ol

2

N

crle e Q0 dob ol oo P KL opE oo
2 ox

off fo ox % — Mz
2
Mo
2
of
r'O
=l
M
T,
ot
~ 8
i3
L
2,
o
i3
oZ

TAA] g7 dEd e 9 A H
< Mdskr] fgk ATl F9] st
U7t P73l H3hebd(1Gee) otk IGCCE
2 ek 7} 2~ 3} (coal gasification) 2 & g (comb-
ined cycle)?] ¥+ Fo7]+=2 FAHY, Aertx
32 B8 AEE HAH Aebrl(coal gas B
syngas)e] JHAES FZ CO8 H2 TFAHE
2L

oo Agstee) 24 R BdY S AEE A

L ok

2 e -
u

¢

=

EWE st=doje] o] BrtEA Ha
N

o= 7F2EHR S AL ERES 2

dRlo] & Ao R o Fstar 9
b=l x4 Wt & 3H A9 g A (lean
blowout) & AALEANAHE %

a7t ddstm FA A A 2AME 918 AR
°of E&AQ Wwg wWAYF A7 a7dr

Ao ME ShA A3k COMa/AIr o &3
stedol sk FAlgh seukg wAYF A
o] ZF4% wkE A Y F(Short Reaction Mechani-
sm@t =5 vk WAYSFS Aok

COMAAIr o Z5F sl Hgh A= -
a7l Al owl AEE FAEA m=
(RUN-1DL)®92 ALg3tgint o = 13k 4
Al datshe st did 728 fNTE
9L, o5 T3 FAAKEE A 5 ik

Aet7ks A9 ©A(C), F4aH), 2 AHAR(0)
AR FAE 9, AREAM F T d
AFSHEE A (CO)SE A (Hy) ol v dAbstetael 424

o

DY
d
T,
=3
o

o] Akgte] thgk Hbg wAYSFS 1}
oA ae Kim 59¢ FuEs[1oel A=
wS wAYSS A seus WAYSoR

[0y + 3.76 N)]

— [ Products|

o714 a®t b o]AbEtERASL FAe] o] EEF
(stoichiometric) Alg=o]lal, ¢ &= F=H]olth %CO
+ al(ath) = Aosldlth. = 50% COv= A8=
Al 50% CO<9} 50% Hp, 95% COE &2 95%
COSt 5% Hpo] 5 EFES v}

3. &ttt MAU S i
3.1 £24F s}5tEkE M7 L S (Short Mechanism)
™ 71 Y & (Full Mechanism)<
I =71 (50%CO+50%H.

h=]
zk= CO/HJ/Air &3 3}
PSR

FAsAT. = A

Zka 2%
2 95%CO+5%H,)

el mg = 2

o

I
iR
=)
[N
w
=
(e]
oty
o
of\
>
i
Z
Lo,
M o
e
oX,

(R
olo
>,
ff
o
N
S
>
rot
= N
~{
fob 12
o
i
T
Q

T3k H,0,9 FHoj
EE Fwo 3% 5% LR U

ol
=2 OHo>



FTEZ(HCO Al¢]) xtu

H,0, &

Mechanism)S €} (Table

A Qe 12719 3}at
SHow FAHEH FHad

S ) 4= = 0
3 2370 7] ZAE
Hh-g " A Y Z(Short
1 #F=x)star, o] wh

- HWAUES 22 52 e AAUSE
< Akt
Table 1 The short mechanism
No| Reaction A n Ea
1| H+O, — O+OH 1.94E+14 | 0.00 | 16440
2| O+OH — H+0; 1.53E+13 | 0.00 407
3| O+H; — H+OH 5.08E+04 | 2.67 6290
4| H+tOH — O+H; 2.23E+04 | 2.67 4279
5| OH+H; — H+H0 2.16E+08 | 1.51 3430
6 | HtH.O — OH+H; 9.21E+08 | 1.51 | 18460
7| O+H,O — 20H 2.95E+06 | 2.02 | 13400
8| 20H — O+HO 3.04E+05 | 2.02 | -3640
9| 2H+M — Hx+M 1.10E+19 | -1.40 -36
10| 20+M — O.+M 6.17E+15 | -0.50 0
11| O+H+M — OH+M 4.72E+18 | -1.00 0
12| H+OH+M — H,O+M 2.24E+22 | -2.00 0
13| H+O0y(+M)—HO,(+M) | 4.47E+13 | 0.00 0
H2/2.50/ H,0/12.0/ CO/1.89/ CO./3.79/
0.617E+20 -0.142E+01 -0.00E+00
14| HOztH — Hy+0O; 6.62E+13 | 0.00 2130
15| HO+H — 20H 1.69E+14 | 0.00 870
16| HO,+O — OH+O, 1.75E+13 | 0.00 -400
17| HO+OH — H,0+0; 1.90E+16 | -1.00 0
18| CO+O+M — CO,+M 251E+13 | 0.00 | -4540
19| CO+OH — CO.+H 1.50E+07 | 1.30 -765
20| COytH — CO+OH 1.70E+09 | 1.30 | 21500
21| HCO+M — H+CO+M 1.86E+17 | -1.00 | 17000
H»/1.89/ CO/1.89/ H,0/8.00/ CO/2.79/
22| H+CO+M — HCO+M 2.80E+17 | -1.00 2220
H./1.89/ CO/1.89/ H»0/8.00/ CO/2.79/
23| HCO+H — CO+H; 7.23E+13 | 0.00 0

Reaction rates in k=AT"exp(-Ea/RT)

Units are moles, cm®,

sec, Kelvin and cal/mole
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Table 2 The ratio of the peak production rate to the
peak consumption rate for intermediate species

3}8E | 95%CO+5%H; 50%CO+50%H;
H 100 99.5
o) 100 99.8
OH 100 100
HO. 99.1 98.7
HCO 99.7 99.8
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