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Characteristics of Hydrogen Combustion by Atmospheric Non-equilibrium Plasma
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FEFIFT ABREE I (FOV) 0L RASEIEF S LTV 5. ROV ICf Table 1 Experimental conditions

VBB B ST S (PEFC) /KSR BRI S L, BER

Experimental condition 1
SHBZ LIV RESREEDTONDY, BET, ZOKEEBRSE  Hydrogen concentration fvold] 2 2
WEROKREPBALKERBEZETSETLE D, L& lE Oxygen concentration  [vol%) 19.8 05, 1,2, 4 198
TR &S ATOKER T A0ENRDH D, ZOHHY R (k#EA7  Totalgas flowrate . Fo [¢/min] 4,8, 12 8 . _
HALND) DAFIEE 90 vol%aiBk B7cth, 2l Mo,  Residensetime, 6 | [sec] .. 043-161 068 .«
S B BT B A (1. Exhaust gas temperature . [°C] 25-100 25-100 |
AT, FERY THEIZLY fi‘ﬁkbf’_j{ﬁj_—j—;f'j ZAzlz7k  Equivalenceratio, & [-] 0.0§ B 0.0S,“‘O.ZS, 05,1,2
REBESEIEOKREERSEEEI LR BHL LT, N Volage, Vpr v ~-3r 0t 3 N
BE, HVRUE (B0 , FRIEE FAKE YBHA/I5A  Freqney, Ry JfHZ s 7010,15 7.10:15
—F b UCE RS EET 5, Electric power, P [kW] 0.98 - 2.96 0.98 - 3.39
"Standard conditions for temperature of 293K and pressure of 0.1 MPa
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Fig.1 Experimental setup for hydrogen combustion assisted by
dielectric barrier discharges plasma
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Fig2 Fundamental characteristic of hydrogen combustion in an
atmosphere non-equilibrium plasma
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Fig3 Effect of exhaust gas temperature and equivalence ratio on
hydrogen conversion
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Fig4 Influence of the energy density on hydrogen conversion at ¢ =0.05
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H + e7=a () + (1—a)H, (2)
0 + e™=a (0H0) + (1—a)0, (3)

Table2 Hydrogen combustion mechanism of Li et al. Units are cm, moles
s, cal, and K.
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No. Reaction A n B
RL H+0;=0+0H 3.547x10" 0406 16599
R2 O-+H;=H+OH 0.508x10% 267 6290
R3 H; + OH=H,0 +H 0.216x10% 151 3430
R4 ° O+H,0=0H+OH 2.970x1 0" 2,02 13400
RS H+M=H+H+M 4.577%x10% -14 104380
0+0+M=0+M 6.465x10" 05 0
R7 O+H+M=0H+M 4.714x10" -1 0
RS H+O0H+M=H0+M 3.800x107 2 0
R9 H+ 0+ M=HO; + M* ke 1475x10" 0.6 0
kg 6366x10°° 1.72 5248
RI0  HO;+H=H,+0, 1.660%10" 0 823
RI1 HO; + H=0H + OH 7.079x10" (i} 295
RI2  HO;+0=0;+4 OH 0.325x10" 0 0
RI3 HO; + OH=H:0 + 0, 2.890%10" 0 497
Ri4 HO; + HO =H,0; + O, 4200x10" 0 11982
HO; + HO, = H0; + O, 1.300x10" 0 -1629.3
RIS H0; +M=0H+ OH+M°®  ka 2951x10" 0 48430
B 7 1.202x10" [ 45500
RI1§ H0; + H=H,0 + 0B 0.241x10" 0 3970
R17 H;0; + H=HO, + H, 0.482x10 i 7950
RI8 H:0; + 0=0H + HO; 9.550x10™ 2 3970
R19 H;0; + OH=HO, + H;0 1.000x10% i 0
H,0; + OH=HO,; + H,0 5.800x10" 0 9557

* Third body enhancement factors tH;=25, Hy0=12.
. Third bady enhancement factors: H;=2, H;0=11. O;= 7.8; Troe parameter: 0.8
© Third bady enhancement factars ; Hi=2.5, H10 = 11; Troe parameter: 0.5
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Fig.5" Comparison between results of chemical kinetics calculation for
hydrogen combustion and experimental results
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