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Numerical Simulation of High Temperature Combustion in CO-Hz Mixture with O Jet
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Abstract : In this study, numerical simulation of high temperature combustion in CO-Hz mixture with oxygen jet has been
conducted to consider post combustion in a converter for steel making process. In the numerical model, a coaxial flow

diffusion flame was simulated, and the flammability characteristics and flame structure were examined. The influence of

H; content in the mixture and the reaction mechanism of the combustion were discussed. When H» content in the mixture is

high, the position of the highest temperature moves more upstream, and consumption of the oxygen is promoted. The total

heat release rate in the combustion region becomes the maximum when H» content in the mixture is 2 % in volume. When
the molar hydrogen concentration is over 20% in CO-H; mixture, CO> is decomposed around the edge of combustion zone,

where the endothermic reaction occurs. Resultantly, the temperature in the downstream region is reduced. In the CO-H;

combustion, water vapor is also decomposed by the shift reaction of CO + H,O — CO» + Ha.
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NOMENCLATURE

cp specific heat at constant pressure
D; diffusion coefficient of species i
g gravitational acceleration

h; enthalpy of species i

m; molecular weight of species i

V4 pressure

R’ universal gas constant

u velocity

T temperature

w; mass production rate of species 7
Y; mass fraction of species i

A thermal conductivity

P density
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Fig.2 Temperature distributions of (a) CO 99.8 % - H2 0.2 %,
(b) CO 98 % - H22 % and (c) CO 80 % - H2 20 %
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Fig.4 Oz mass fraction distributions of (a) CO 99.8 % - H2 0.2 %,
(b) CO 98 % - H2 2 % and (c) CO 80 % - H2 20 %
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Fig.5 COz mass fraction distributions of (a) CO 99.8 % - H2 0.2 %,
(b) CO 98 % - Hz 2 % and (c) CO 80 % - H2 20 %
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Fig.6. H>O mass fraction distributions of (a) CO 99.8 % - H2 0.2 %,
(b) CO 98 % - H2 2 % and (c) CO 80 % - H2 20 %

(59)

325

2.00
— —H,=02%
§ 1.50 —H,m2%
o —H, =20%
2
g
o 1.00
2
B 0.50
jusi

0.00

0.15

——H,=02%

0.10

0.05

0.00

Heat release rate (GW/m?)

-0.05 . Il . ' ' . s . Il

r (mm)

Fig.7 Distributions of heat release rate at z= 5 and 20 mm
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Fig.8 Variations of heat release rate in axial direction at r = 0 mm
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Fig.9 Relationship between Hz content and heat release rate
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Fig.10 Distributions of CO2 production rate of (a) CO 99.8 % - H2 0.2 %
and (b) CO 80 % - H220 %
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Fig.11 Distributions of H>O production rate of (a) CO 99.8 % - H2 0.2 %
and (b) CO 80 % - H220 %
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Fig.12 Distributions of reaction rate at z= 20 mm
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1) FIPEFR O Hy BEEASEIZE Y, Hay 12 & b BRBE i X

N, MEDRK & 7 B A70iE BTN E) U RS o
DBR% S,

2) JPHIRD Ha 13 CO DRBEZEHES H 208, JFHRF D

Hy REDE T E 2 & PuDIEEH T COy 237 fR S 510
BRIGDSHEZ 5, ZOFSE, FBRE O Hy BED 2 %
DRIz, FHEFEHNICEB T 2 RIEEIRKE R S,

3) CO-Hy DRABEITE T, Hy IBEDHE WA IZAKED A

> 7 FRIGDWIG CO, + Hy — CO + H,0 25 2 D,
BRI CO, ORI ND, 2 DRIZKEASKILT
H D7D, Hy WENECGETIE TS TORMEET
WEFIZ R D,
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