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Experimental Study of Electrification in Oil Flow through Metal 
Channels with Its Velocity Changing with Time
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The present paper deals with a basic study of electrification phenomena between a mineral oil and a metal channel 
when the oil flows through with a periodical and transient change. When the oil being kept still in a reservoir was
suddenly let flow, the current taken out from the metal rose to a peak value at the beginning of flow, then exponen-
tially decreased until it leveled off with time, approaching a constant value. The smaller the time derivative of the
flow rate was, the smaller the peak value of the current became. When the flow pulsated, the generated current varied
periodically with the same frequency as the flow pulsation and had a phase lag against the flow. Although this phase 
lag increased with the frequency, the time lag obtained by dividing the phase lag by the frequency turned out to be al-
most constant. 
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Fig.1 Experimental apparatus for flow electrification
measurement.
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Fig.3 Profiles of generated current for gradual increase 
of oil velocity through mesh. 
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Fig.2 Typical data obtained by test rig using mesh in an
abrupt go-and-stop flow. 
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Fig.5 Velocity distribution in pulsating flow.
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Fig.4 Correlation between the peak value of current and accel-

eration of oil flow. 
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Fig.7 Currents detected from metal channels in pulsating flow.
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Fig.6 Experimental setup to measure flow electrification in hydraulic line.
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Fig.9 Currents detected from metal channels in steady state flow 

and in pulsating flow.
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Fig.8 Changes of flow velocity and currents in pulsating flow.
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Fig.10 Frequency characteristics of currents to the flow rate.
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Fig.11 Delay time of current in pulsating flow.
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