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Forced Ignition Effect by Plasma Torch on Supersonic Combustion
Shigeo Obata ™

Abstract
The most effective plasma injection state, atomic oxygen in diffuse mode, is applied for forced ignition within a two-

dimensional supersonic shear flow, constructed between supersonic air and sonic gas hydrogen. Under a condition out
of combustion limit by cold air, the effect of plasma forced ignition has been investigated by molecular gas dynamical
numerical approach. The Direct Simulation Monte Carlo (DSMC) method based on the Boltzmann equation has been
employed with reactive inelastic molecular collision model (IE Model) as a numerical analysis method. It is clarified that
plasma torch is able to act as an ignitor for supersonic combustion with a low temperature condition.
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# 1 : 16 Reaction System

1:H+OH=H:+0:2
5:H2+OH=H,0+H:6
9:0H+OH=H>+02:10
13:H+HO,=OH+OH:14
17:HO2+0=0,+0H:18
21:H>+HO.=H,0+0OH:22
25:0+0+M=0:+M:26
29:H+0,+M=HO:+M:30

3:0+0H=0.+H:4
7:0H+OH=H,0+0:8
11:H+HO>=Hz+0::12
15:H+HO>=H20+0:16
19:HO2+OH=H.0+0,:20
23:H+H+M=H:+M:24
27:H+0O+M=0H+M:28
31:H+OH+M=H,0+M:32
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Supersonic Air | Sonic Hydrogen
Pressure [N/m?] 1.01 X10° 1.01 X 10°
Mach Number 2.44 1.00
Temperature {K] | Supersonic Air { Sonic Hydrogen
Case A 1500 250
Case B 1000 250
Case C 750 250
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£3 : I A ENERKERN
Inlet Flux Ratio ( Plasma Flow / Air Flow)
Number Flux Ratio Heat Flux Ratio
1.72 X103 1.23 X103
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Calculation Region
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