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Study onheat transfer and flow characteristics of Ar-MIP
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Abstract: A 3-D model of microwave argon plasma (Ar-MIP) under atmospheric pressure is established

with the finite element method to describe the temporal and spatial distribution of plasma temperature,

pressure, and velocity. The interaction of these parameters is studied to explore the mechanism of mi-

crowave plasma excitation. The results show that the plasma temperature increases upon increasing the

time, and the high temperature distribution exhibits spatial inhomogeneity, which causes the local chan-

ges in gas pressure and affects the flow velocity leading the thermal flow around the heat area. This is

the reason that the fluid in high temperature region slows down.
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Fig. 1 Model diagram of microwave plasma under atmospheric pressure: (a) 3-D model diagram; (b) the

size of 2-D model
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Tab. 1

Chemical reactions and collision processes involved

in argon discharge

No. Type Reaction AE(eV)
1 Elastic Arte>Arte 0
2 Ground state excitation Art+e—>Ar* +e 11. 56
3 Ground state ionization Ar+e—>Ar" +2e 15.8
4 Step-wise ionization Ar* +e—>Art +2e 4,24
5 Superelastic collision ~ Ar* +e—>Ar+e —11.56
6 Diffusion m—>wall

m=(Ar* ,e,Ar")
7 Metastable pooling Ar* +Ar* —>Art +Ar+e

8 Two body quenching ~ Ar+Ar—>2Ar
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