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Onset and Propagation of Hydrogen—Air Premixed Flame
with Multiple Kinetics

Cho Young Han and Seung Wook Baek

Flame onset and propagation within hydrogen premixed gas mixture are numerically
investigated in an rectangular enclosure. A detailed chemistry for hydrogen reaction is applied to

anticipate the thermochemical behavior of

intermediate species appropriately. To facilitate

computation, 10 species and 16 elementary reaction steps for hydrogen combustion are taken into
account. On the basis of 30 % of hydrogen concentration in hydrogen-air mixture, the effects of
position and quantity of ignition sources on the flame evolution are analyzed. From the simulation
results, the methods to decrease the potential hazard caused by the flame propagation are

suggested.
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Table 1 Rate constants ngr elementary

reactions k = aT” exp(-E/RT).
No REACTIONS a b E
1 H2 + 02 = 20H 1.70E+13 0 47780
2 H2+OH=H20 +H [520E+13] O 6500
3 H+02=OH+0 | 122E+17| -0907 | 16620
4 O+H2=0H+H 1.80E+10 1 8826
5 [H+02+M=HO2+M| 2.00E+15| 0 870
H20/ 207

6 OH + HO2 = H20 + 02| 1.20E+13 0 0

7 H+HOZ=20H | 600E-13] 0 0

8 O+HO2=02+0H | 1.00E+13 0 0

9 20H=0+H20 | L.70E+06] 2.03 1150
10 H2+M=2H+M 2.23E+12 0.5 92600

H20 75/
11 02+M=20+M 1.85E+11 0.5 95560
12 H + OH + M =H20 + M 7.50E+23 -2.6 0
H20720.0/

13 H+HO2=H2+02 | 1.30E+13 0 0
14 O+N2=NO+N 1.40E+14 0 75800
15 N+02=NO+0 6.40E+09 1 6280
16 OH+N=NO+H 4.00E+13 0 0

* M stands for the third-body
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Fig. 1 Relation of hydrogen mass fraction,
mixture temperature, and hydrogen

reaction rate
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Fig. 2 Transient fields of CASE 1: (a) velocity, (b) pressure variation, and (c) hydrogen
reaction rate
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Fig. 3 Transient fields of CASE 2: (a) velocity, (b) pressure variation, and (c) hydrogen

reaction rate
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Fig. 4 Transient fields of CASE 3: (a) velocity, (b) pressure variation, and (c¢) hydrogen
reaction rate
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