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Diagnosis of Arc Quenching Property of SFg Gas

using Inductively Coupled Thermal Plasma Technique

Yasunori Tanaka, Mernbér, Tadahiro Sakuta, Member (Kanazawa University)

The Ar-SFg inductively coupled thermal plasma (ICTP) at atmospheric pressure was successfully generated
for different SFg admixture ratios in order to investigate the quenching effect of SFg injection on thermal

plasma from the viewpoint of elucidating a remarkable interruption ability of SFg. Spectroscopic observation

was carried out to measure the radial distributions of the radiation intensity of Ar lines and temperature for
the Ar-SFg ICTP. It was found that only 0.5% SFg injection caused a 1/2 decrease in the radiation intensity
and 1000 K decline in the temperature on the centre axis at 10 mm below the coil end. A two-dimensinal

hydrodynamic model was developed for Ar-SFg ICTP to simulate flow and temperature fields on the assump-

tion of the local thermal equilibrium. The results obtained from the calculation indicated that a little SFg

addition to Ar ICTP decreased high temperature area above 9000 K drastically. This temperature decaying

tendency agreed with the experimental results.
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Fig.2. Schematic diagram of plasma torch.
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Table 1. Gas flow condition.
SFg ratio(%) Ar (liters/min) SFg (liters/min)
0.0 100.0 0.0
0.2 99.8 0.2
0.5 99.5 0.5
0.8 99.2 0.8
1.0 99.0 1.0
2.0 98.0 2.0
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Fig.3. Spectroscopic observation system.
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Fig.4. Spectra emitted from Ar or Ar-SFe¢ ICTP.
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Table 2. Atomic constants.
A(om) g A(s™l) E(emY)
703.0 5 0.0278x10° 119683
7147 3 0.0065x10° 107132
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