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Influence of Operating Arameters on Heat Transfer and
Fluid Flow of a Plasma Jet

Ql Xi, SHAN Yan-guang
(School of Energy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract: A three-dimensional model was applied to predict the temperature, velocity and air con-
centration distribution of an argon plasma jet issuing into air atmosphere. Calculated results were
validated with the experimental results under the same operating conditions. The effects of the inlet
velocity inlet temperature, working gas additionally filled with high thermal conductivity gas and
the injection of sprays on the air entrainment as well as the heat transfer and fluid flow of the plas-

ma jet were investigated.
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Fig.1 Computation domain of the plasma jet
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Tab.1 Operating parameters of the plasma gun
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Fig.2 Computational mesh
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Fig.3 Comparisons of the simulation results for

different mesh densities
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Fig.4 Temperature distribution with
RNG turbulence model

0.04 -
0.02 -
r P IBE 100 m /s
~ 100
g == —— 330200 —
3 0 —=_— — —
~0.02
_0.04_..‘|."\.‘.\..,JH‘\
0 002 004 0.06  0.08 0.1
z/m

B 5 A RNGmmERGRREELNEES S
Fig.5 Velocity distribution with RNG turbulence model
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Fig.6 Comparisons between the simulation and
experimental results with RNG turbulence

model
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Fig.7 Effect of the inlet velocity and temperature

on air entrainment
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Fig.8 Comparisons of temperature and velocity distributions
of the plasma jet (Ar+ H, and Ar)
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Fig.9 Comparisons of temperature and velocity
distributions of the jet (Ar+ H, and N, + H. )
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Fig.10 Velocity and temperature distribution
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