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Effects of Lewis Number on Hydrogen Diffusion Flame Structure
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Abstract

An axisymmetric laminar jet diffusion flame has been numerically modelled. The present study
employs the refined physical submodels to account for the detailed chemical kinetics and the
variable transport properties. It is found that preferential diffusion resulting from variable
transport properties significantly influences the hydrogen diffusion flame structure in terms of the
spatial distribution for temperature, species concentration, thermal and mass diffusivity, Lewis
number, and NO concentration. The preferential diffusion effects on the diffusion flame in the

high-pressure environment are also discussed in detail.
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Table 2 Chemical kinetics for H,-Q, combustion®®
No. Reaction A, Bi E,
1. H,+0, =2 20H 1.7E13 0.000 47780.
2. H,+OH = H,0+H 5.2E13 0.000 6500.
3. H+0, = OH+0O 1.22E17 —0.907 16620.
4. O+H, 2 OH+H 1.8E10 1.000 8826.
5. H+0,+M 2 HO,+M 2.0E15 0.000 —870.
6. OH+HO; 2 H,0+0, 1.2E13 0.000 0.
7. H+HO, = 20H 6.0E13 0.000 0.
8. O+HO, =2 0,+0H 1.0E13 0.000 0.
9. 20H = O+H,0 1.7E06 2.030 —1190.
10. H,+M' 2 2H+M’ 2.23E12 0.500 92600.
11. 0,+M =2 20+ M 1.85E11 0.500 95560 .
12. H+OH+M = H,O0+M 7.5E23 —2.600 0.
13. H+HO, 2 H,+0, 1.3E13 0.000 0.
14. O+N; 2 NO+N 1.4E14 0.000 75800,
15. N+0, =2 NO+O 6.4E09 1.000 6230.
16. OH+N =2 NO+H 4.0E13 0.000 0.

Unit ! mol/cm?,

s~ K, cal/mol

Third body efficiency for M . ¢(H,0) =
Third body efficiency for M : ¢(H,0) =
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