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Numerical Analysis on the Autoignition of Hydrogen/Air
Mixture near a Hot Surface

E.S. Park and S.W. Baek
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Abstract

Ignition of hydrogen-air premixed gas in the vicinity of a hot surface has been investigated.
Especially multistep reaction model was compared with a single reaction model. It was found that

the multistep model with 48 step elementary chemical reactions produced a phenomenologically
reasonable trend in ignition delays. The ignition delays increase as the mixture becomes either

fuel-rich or fuel-lean with a minimum near the stoichiometric value. The minimum surface

temperature has been deduced by extrapolating predicted ignition delays. It was in quite good

agreement with the experimental data.
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Table 1 Reaction mechanism

No. Reaction

1. | H+OH =2 0+H,

2. H+HO, = H.+0,

3. | H+HO, =2 OH+OH

4, | H+HO, = O+H,0

5. | H+H,0, = H,+HO.

6. H+H,0, 2 OH+H,0

7. | OH+H, = H+H,0

8. | OH+OH = H,+0,

9. | OH+OH = O+H,0

10. | OH+HO, = 0,+H,0
11. OH+H,0, @ H,0+HO,
12. | H;+HO, 2 OH+H,0
13. HO.+HO, 2 0,+H.0,
14. | O+OH =2 H+0,

15. | O+HO, 2 OH+0,

16. | O+H,0, =2 0,+H,0
17. O+H,0, 2 OH+HO,
18. | H+H+M =2 M+H,

19. | H+OH+M =2 M+H,0
20. | H+0,+M = M+HO,
21. | OH+OH+M = M+H,0,
22. | O+H+M =2 M+OH
23. | O+OH+M = M+HO,
24. | O+0+M 2 M+0,
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