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Application of Weighted Sum of Gray Gases Model with Gray Gas

Regrouping for Opposed Flow Flames
Won-Hee, Park” and Tae-Kuk, Kim™*

ABSTRACT

WSGGM with gray gas regrouping is successfully applied to study the flame structure
of opposed flow flames including effect of radiative transfer. The statistical narrow band
model is used to obtain the benchmark solutions. Results obtained by using the optically
thin model are shown to overestimate the emission and to predict the flame structures
inadequately especially for optically thick and low stretch rate flames. Computed results
by using the WSGGM with 10 gray gases and SNB model show reasonable agreements
with each other, and the required calculation time for the WSGGM is acceptable for

engineering applications.
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Table 2 The maximum

molar

fractions

different flames

of

species

temperature and
various

for

Item

Model

Flame 1

Flame I Flame I Flame IV

Temperature

No radiation
Optically thin
WSGGM-RG10
SNB

2069.9
1882.1
1936.4
1949.0

20915
19846
20036
2015.0

21021
1766.6
1859.0
1872.0

2089.6
1812.3
1890.6
1904.0

Maximum
CO2

No radiation
Optically thin
WSGGM-RG10
SNB

0.0708
0.0809
0.0781
0.0775

0.0691
0.0749
0.0739
00733

0.0894
0.0936
0.0912
0.0910

0.0772
0.0891
0.0858
0.0853

Maximum
H0

No radiation
Optically thin
WSGGM-RG10
SNB

0.1862
0.1787
0.1808
0.1812

0.1825
0.1788
0.1796
0.1799

0.1624
0.1683
0.1689
0.1688

0.1786
0.1708
0.1733
0.1735

Maximum
CO

No radiation
Optically thin
WSGGM-RG10
SNB

0.0457
0.0268
0.0317
0.0327

0.0491
0.0375
0.0396
0.0407

0.0830
0.0429
0.0627
0.0638

0.0600
0.0272
0.0367
0.0380

Maximum
C:He

No radiation
Optically thin
WSGGM-RG10
SNB

0.0145
5.488e-3
8.201e-3
8.637e-3

0.0143
8.959%-3
0.0101
0.0106

7.658e-3
2.639%-3
1.902¢-3
5.046e-3

0.0116

3.158¢-3
5.628¢-3
5.931e-3

Maximum

NO

No radiation
Optically thin
WSGGM-RG10
SNB

2.280e-4
1.176e-4
1.468¢-4
1.536e-4

2.537e-4
1.784e-4
1.909¢-4
1.982e-4

1573e-4
4413e-5
5.147e-5
5.381e-5

2.097c-4
8.338c-5
1.108e-4
1.157e-4
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