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Aspect of Discharges between Charged Kerosene
and Spherical Electrodes
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(Received April 2, 1990)

Using a tank of 330 mm diameter filled with charged kerosene, experiments were performed
to observe electrical discharges which appeared when earthed spherical electrode approached
to charged oil surface. Two different shapes of electrodes were used : spherical electrode of
two different diameters (5 mm and 10 mm) and pointed rod. The surface potential was observed
to be from —5 to —25kV. The electric potential distribution in the tank was calculated
numerically, and compared with the phenomena observed through the experiments. The results
obtained are as follows; 1) Discharges with crackling were not observed for pointed electrode.
2) For an electrode of 5mm in diameter, discharges with crackling appeared in the widest
range of test conditions. 3) The range of test conditions, under which swellings of oil surface
were observed, was the widest when 10 mm diameter electrode was used. 4) The numerically
obtained results for electrostatic fields inside the tank seem to explain those experimental

results.

1. & Bl
AUEE R U & T 25 KRR D 5 BRTek
F Bk BEEEOFROO L2L LT, HELEM
O_EF Uk il & Bk & OMTRAET DB BESIRE
RHFHRBTY. Lal, HEME & EEARE K
EHAREREKEE BT BN L EOBER LT

BEWHREIE OV, ChETiThhicnw> HRERKC»rbLbO L LTHM L. .
MOPFELSD W i b, BRERET B RNKE TOREE, KEHECS 2 5 EEEOHESE, SO .
H{BIN T 5. Maeh s 5 2 THIEE BB W OhDHL I
CHITHE Licilo X 5 fnfafddy & B4MTRET S WA ENTER
HETE, =3AF-olNEEBiThbhaz s, & ; .
BERTWAERO—MMLIKELC X BB Lisv 2 & 2 REEBRUSBIE
7 &, EEFELOBOKIERBC L TEMRERSH 21 RBREE
BlcdTHAH, b, WE L EhEAE T EEREEOMIE AR 1 wRT. E R, EE 330 :
DHENIET 5 X 5 leflbcid, BENCE DiahE  mm, & 380 mm OFHHOAF v VAR v 2 % ff §
s B BENMETT Ao Ed, MkkRic L Lk 2 v 7R 16.1mm 027 v v AR .
s BEGL, BERTICE, £V, 74X SRR O .
E IR O BHEABBAT Y (7. Fie, W §
R i B Mt Bia NN FOEBEIRIT 5 BT, 52 2 HE D I pn 5 165 g
Fire Research Institute, Fire Defence Agency, mm ORI % (LIE 2 ATC, B 50 mm DRty 7 %

14-1, Nakahara 3-chome, Mitaka, 181 Japan

T, WUk & EEhiE G - O CRAET HIE
DFE KRS ZBIFET 5 BRIT, HEORLERRCE 2 %
W BN O BEIR I & O8R5 ERETV,
I, JHENTECIER S5 EE 2 JUEA ok
s & DA IT -t ER, EHECREE I e
Tz VTR L, BROMRIL 2EEOERDIRK
CF#HE L. MEROBHRIERO EhD TNk

AWDEEILY 17z




WRME-EARERMORERS (WF%Z)

330 mm
C :Charge Injector

P Pump
M : Flow Meter

F : Filter

330mm

R1  SREREEE OB

Fig. 1 Scheme of experimental apparatus.
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Fig. 2 Diagram of charge injector,
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Fig. 3 Conversion coefficient between electrostatic
field-strength at tank ceiling (Feei) and
surface voltage (Vsur).
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(b) Spherical electrode.
(Diameter =5 mm)
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Fig. 4 Observed phenomena for each experimen-
tal conditions.

(Vs : Surface-voltages, D : Distances be-
tween electrode and surface)

: stable oil surface

: ripples on the oil surface

: intermittent swelling of oil surface
: oil soaking electrode

: discharge with crackling
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Fig. 5 Outline of conditions for calculation.
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Fig. 6 Comparison between numerical result and
analytical one.

O : numerically obtained result
— : analytically obtained result
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Fig. 7 Electrostatic potential distribution around
electrode.
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just bellow the electrode.
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Fig. 9 Electrostatic potential on oil surface just
bellow the electrode.
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Fig. 10 Electrostatic field-strength at bottom of
the electrode.
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