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Abstract

depth simulations of CO, streamer discharge quite challenging. In this article, we establish a non-uniform electric

There are many electron collisions and chemical reactions in CO, plasma, making conducting in-

field model for a needle-flat electrode and use a plasma fluid model and adaptive mesh refinement method to
numerically simulate the CO, plasma streamer. We studied the effects of external voltage, discharge pressure, and
other parameters on the spatial field strength variation, charged particle distribution, and flow velocity in the CO,

streamer. This study contributes to a deeper understanding of the formation process of streamers in CO, plasma

utilization technology.
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Tab. 1 Simplified electron collision reactions of CO, streamer
No. SR K As(eV)
e+CO,=>CO+0" W A 25
e+C0O,=>e+CO, PRl
e+CO,=>e+CO0, (v=010) WA 0.038
e+CO,=>e+CO, (v=020) PR3hMK  0.167

JRENME  0.167
A 0252
JRENMER  0.291
PRI 0.339

e+C0,=>e+CO, (v=030+110)
e+C0,=>e+CO, (v=001)

1
2
3
4
6 e+CO,=>e+CO0, (v=100)
7
8
9 e+CO,=>e+CO,(v=040+120+011)

10 e+C0,=>e+CO,(X, v=200) WA 0339
11 e+CO=>e+CO,(X,v=050+210+130+021+101) &Kk 0.422
12 e+C0,=>e+CO,(X, v=300) AWK 05
13 e+CO,=>e+CO,(X,v=060+220+140) WK 0.505
14 e+C0,=>e+CO,(X,v=0n0+n00) WL 25
15 e+C0,=>e+C0,(el) BTk 7
16 e+CO,=>e+C0,(e2) HFMA 105
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Fig. 1 Reduced electron mobility and reduced electron diffu-

sivity
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Fig.2 Reduced Townsend coefficients
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Fig. 3 The computational domain
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