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A large fire occurred in a tank lorry loaded with naphtha in 1975 near Fukui Station,
and its ignition source was considered to be an electric spark due to static electrification
of splashing oil. An experiment was made to examine the occurrence of such electrifica-
tion and to measure the static charge produced in both oil mists and a metal damper to
which the oil jet collided. Instead of naphtha, kerosin oil was used for considering safety.
After 60 seconds of oil collision the damper isolated from earth aquired a potential as high
as 3kV, and the current flowing into the damper was 8 nA. It was considered from other
evidence that in case of naphtha these values could be 5 times higher. Considering the
results obtained it could be assumed that the damper having a high contact resistance

(>3%10°Q) and a high static capacity (142 pF) could result in a spark.
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Fig. 1 The scene of the accident to the tank lorry
and the ensuing fire showing the initial
fire-fighting,
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Fig. 2 View of the back cock assumed to be the
firing point (pipe diameter=3 in).
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Fig. 3 The state of the water colliding for the
first 30 seconds after opening the base valve.
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Fig, 4 The state of the water colliding during the
30 seconds after the operation of the feed-
ing pump.
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Fig. 5 Experimental equipment utilizing the
simulated method.
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Fig, 6 Schema of the electrical measurement in
the experimental set,
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Fig. 7 State of the especially devised experimental
set for measurement method (in the case
of potential measurement).
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Fig. 8 Potential curves of the damper and the
receiver plate (average charging rate).
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Fig. 9 Potential and earth current curves of the
damper and the outflowing pipe (max.
charging rate).
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Fig. 10 Dependence of potentials on angle between
the damper and the impacting oil.
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(b) Discharge current by needle to plate electrode

Fig. 12 Relation between damper potential and its spark discharge (pipe diameter=1 in).
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%2 RAHzvre-YEROREER (FHEREOTH)
Table 2 Static capacity values in the each "part
of tank lorry.

Part Receiver plate Rear bumper Chain

Value (pF) 117 142 68

Tank

Oil feed port

Rear bumper

‘Lower bumper
Spare tire

H—Oil feed port

Spare tire

oy P

Rear bumper

Iron socket

186 #v7n~—YBEHMONELE
Fig. 16 Measuring points and parts at the rear of
the tank lorry.
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Fig. 17 Extrapolation curves of the damper poten-
tials and the electrostatic energies in the
case of naphtha (pipe diameter=2 in).
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