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ABSTRACT

In this paper, characteristics of the DC flashover voltage in the horizontal air gap of sphere-
sphere/needle-needle electrode system were investigated when the combustion flame of paraffin
oil was present between the two electrodes. The reduction characteristic of DC flashover voltage
was discussed with the thermal ionization process, the relative air density and the deflection phe-
nomena in the shape of flames that caused by the corona wind and Coulomb's force. As the results
of an experimental investigation, It was found that the reduction characteristics of DC flashover
voltages with flames were affected strongly by the flame deflection and the change of relative air
density. It was also found that the thermal ionization phenomena were not important in the range
of combustion flame temperature.
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Fig. 1. Schematic diagram of experimental setup.
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Fig. 2. Isothermal lines around the paraffin-oil flame.
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Fig. 3. Schematic diagram of the electrodes and flame.

Table 1. Specification of CCD camera

Item Function
Tmager 1"(9.1 mIpX 9.1 mm), Scanning
Inter-line Transfer CCD
Resolution 1,008(H) < 1,018(V)
Video Output | 8Bit RS-422 Output
Size 44 mm(W) X 48 mm(H) X 136 mm(L)

Q7FAYel sl BHde] o] Wss: A B
3l7] 913 £ AgolME CCD7H2HPULNIX, type
TM-100DE AHg3tslon, o e Qe solx
S (MV-1500)8 F3led AFE) 4435 Table
1& CCD7Hgke] 72 ek Aok,

Sl nRlE AxslEe] I 27

60

(-), no flame
(+), no flame

-0-
50 K~
-G
-
40 +

30

DC flashover voltage Vs[kV]

Gap length dfcm]

Fig. 4. DC flashover voltage vs. gap length with needle-
needle electrode system.
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