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Study on Combustion Characteristics of the Opposed Flames for
Different Oxidant Compositions by Considering the Non-gray Radiation
by the Gas Mixtures
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Abstract

Detailed flame structures of the opposed flames formed for different oxidant compositions are
studied numerically. The detailed chemical reactions are modeled by using the CHEMKIN code.
Only the CO, and H>O are assumed to participate by absorbing the radiative energy while all other
gases arc assumed to be transparent. The discrete ordinates method and a narrow band based
WSGGM with a gray gas regrouping technique are applied for modeling the radiative transfer through
non-homogeneous and non-isothermal combustion gas mixtures generated by the opposed flow flames.
The results show that the different radiation model can cause different results for flame structures and
the WSGGM with gray gas regrouping is successful in modeling the opposed flames with non-gray
gas mixture. The results also show that a reasonable information on the flame structure can be
obtained from the modeling by considering different chemical compositions of the oxidant.
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Fig. 1  Schematic of the opposed flow flame.
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Fig. 2 Comparison of the temperature profile for
different gas radiation models.
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Table 1 Comparison of the peak values
obtained from various radiation models.

Maximumm value!
Temp. [&V) H,O () C, NO
< »MR ] 2 .H,
SNB (exact) 1904.0 0.0853 | 0.1735 | 0.0380 593 1e-3 1. 157e-4
WSGGM-
5 33 3 5.6G28e-3
RGO 1890.6 0.0858 | 0.1733 0.0367 3.628e-3 L108e-4
SLW 19284 0.0839 | 0.1747 | 0.0419 71223 1.246e-4
Optically thin | 18123 | 0.0891 | 0.1708 | 0.0272 | 3.158e-3 8.338e-5
No radiation 2089.6 0.0772 0.1786 0.0600 Lolle 2.097e-4
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Fig. 4 Temperature profiles for different CO,
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