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Abstract

Calculations of the oxidation process during ignition lags for hydrogen-air mixture
combustion were carried out by chemical kinetics. The contribution of each elementary
chemical reaction to the oxidation process was discussed to determine the dominant fac-
tors in autoignition. The calculated results of this simulation were compared with the
experimental values obtained with shock tubes.

The results showed that the contribution of each elementary chemical reaction was
realized and the oxidation process could be precisely anrd easily simulated with only six
elementary chemical reactions. A dominant factor to estimate the autoignition was the
OH radical concentration which abruptly increased at autoignition. The calculated results
corresponded well with experimental values at higher initial gas temperature.

The flame temperature could also be calculated in this simulation. The equivalence
ratio of 1.08 gave the highest flame temperature for hydrogen-air mixtures.
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No. Chemical Reactions FRC FRP FRX RRC RRP RRX REF
1. H+0,=0+0H 2.200D+14 0.0 7.028D+4 | 1.740D+13 0.0 2.834D+ 3 9
2. H,+0O=H+0H 1.800D+10 1.00 | 3.726D+ 4 | 8.300D+09 1.00 |2.909D+ 4 9
3. H,+OH=H,0+H |2.200D+13 0.0 2.156D+ 4 | 9.520D+13 0.0 8.498D+ 4 10
4. H,0+0=0H+0OH |6.800D+13 0.0 7.681D+4 |6.300D+12 0.0 4.605D+ 3 9
5. H,0=0+0H 7.420D+28 | —3.00 |5.132D+5 |[2.200D+22 | —2.00 |0.0 10
6. H,=H+H 7.790D+23 | —2.00 |4.496D+5 |[1.000D+18 | —1.00 |0.0 11
7. 0+0=0, 4.700D+15 | —0.28 [ 0.0 5.100D+15 0.0 4.814D+ 5 9
8. O+H=0H 1.000D+16 0.0 0.0 8.000D+16 | —1.00 |4.341D+5 9
(J/mol) (J/mol)
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