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Fig. 1 Schematic diagram of the experimental setup
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Fig. 3 An optical emission spectrum of hollowneedle-to-plate
discharge at argon flow rate of 5 mL *+ min™', U=7.2
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Fig. 4 Gas temperature estimation by comparing the simulated

optical emission line profile of OH radicals around 309

nm with that obtained in experiment
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Fig. 5 Vibrational temperature and the gas temperature at dif-
ferent positions as a function of argon flow rate at U=

7.2 kV
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Study on Vibrational Temperature and Gas Temperature in a
Hollowneedle-Plate Discharge Plasma

DONG Li-fang, LIU Wei-yuan, YANG Yu-jie, WANG Shuai
College of Physics Science and Technology, Hebei University, Baoding 071002, China

Abstract

device working in atmosphere. The vibrational temperature and the gas temperature at plasma root and tip were studied by using

A 1. 6-3 cm long plasma torch was generated when argon gas was introduced by using a hollowneedle-plate discharge

optical emission spectrum at different argon gas flow. The gas temperature was obtained by comparing experimental line shape of
OH radicals band around 309 nm with its simulated line shape. The vibrational temperature was calculated using N, second posi-
tive band system C *II,-B *II,. It was found that the gas temperatures at arc root and arc tip are equal and they decrease with the
argon flow rate increasing. The gas temperature decreases from 350 to 300 K when argon flow rate increases from 3. 0 to 6. 5 mL
» min ', The vibrational temperature at arc tip (1 950 K) is higher than that at arc root (1 755 K) under a low gas flow rate (e.
g. 3.0 mL * min '), With gas flow rate increasing, the vibrational temperature at both tip and root decreases, but the decrea-
sing rate at arc tip is faster than that at arc root. When gas flow is larger, the vibrational temperatures at tip and root tend to be

equal.
Keywords Cold plasma torch; Gas temperature; Vibrational temperature; Optical emission spectroscopy
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