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Characteristic Study of DC Electric Arc Plasma Ignitor Jet

LAN Yu-dan, HE Li-ming, DU Hong-liang, WANG Feng, CHEN Xin

(Engineering Institute , Air Force Engineering University, Xi’an 710038, China)

Abstract: The spectrometer was adopted to measure the emission spectrum of Ar plasma
jet at the ignitor exit. Boltzmann curve slope method was applied to calculate the jet
electron temperature. lonization equilibrium equation was used to calculate jet tempera-
ture and measure the laws that jet length, jet velocity, electron temperature and jet tem-
perature of ignitor exit change with arc current and inlet Ar flow rate. Whether the elec-
tron temperature could be used to replace jet temperature in aircraft plasma arc jet was
also discussed. The experiment results show that arc current reduces with the rising of
inlet Ar flowrate; exit jet length and velocity increase with the rising of arc current, and
increase at first and then reduce with the rising of inlet Ar flow rate; exit electron
temperature, electron density and jet temperature increase with the rising of arc current
and reduce with the rising of inlet Ar flow rate.
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Fig. 1 Schematic of plasma ignition jet characteristic experiment system (a) and torch picture (b)
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Fig.2 Arc currents change with inlet Ar flow rate

under different source output currents
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Fig. 3 Pictures of plasma ignition jet

with Ar flow rate of 250 L/h
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Fig. 4 Jet lengths of plasma jet change with working

current under different inlet Ar flow rates
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Fig.5 Jet velocities of plasma jet change with working

current under different inlet Ar flow rates
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Fig. 6 Jet optical spectrum at exit of plasma ignitor
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Fig.7 Electron temperatures of plasma jet change
with increasing arc current

under different inlet Ar flow rates
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Fig. 8 Electron densities of plasma jet change
with increasing arc current

under different inlet Ar flow rates
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Fig.9 Temperatures of plasma jet change

with arc current under different inlet Ar flow rates
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