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EHD Enhancement Due to the Presence of the Thin Plastic Plate
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Electrohydrodynamic phenomenon generates the liquid circulation in insulating oils under the electric field application.

This is due to the interaction between the electric field and the ions polarized in the oil.

The ions are due to the presence of the

dissolved moisture. A jet flow is observed when the one of the electrodes is partially covered with a thin plastic plate. This fact
suggests that the charge injection from the electrode is accelerated with the presence of the plastic plate.  An application of this
effect is demonstrated for liquid pump based on the electrohydrodynamic flow. The structure of the developed pump is a plastic
pipe with electrodes on the both sides. The needle electrode partially covered with a plastic film forms the anode and the ring

electrode forms the cathode.

Though the field of application of this pump is limited, as it is only workable in the insulating oil

under high D.C. voltage, its structure is so simple that it is easily fabricated and the multiple configuration is straightforward to

increase the power.
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Fig.1 Jet flow produced from anode to cathode by inserting a

plastic plate over the anode and its schematic diagram.
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Fig.2 det flow produced from cathode to anode by inserting a
plastic plate over the cathode.
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Fig.3 Jet flow from anode to cathode by inserting a plastic
plate over the anode at the left end. ’
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Fig.4 Rotation (counterclockwise) of a wheel by jet stream.
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Fig.b Liquid rising in a test cell with parallel plate

electrodes.

7 a) b) c)
X 6 BERM L DEEDO LR

a) BEEZAEMET b) T BRI + 25 kV HIM
o) THMEBE—WSIAF v 7 4 VATHY +25 kV Al
Fig.6 Rising of liquid level.
a) Without voltage.
b) +25 kV applied on the bottom electrode.
¢) +25 kV applied on the bottom electrode over which the

surface is partially covered with a thin plastic film.
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Fig.7 EHD pump with needle-ring electrodes.
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Fig.8 Rising of the liquid level in the outlet of EHD pump
(20kV).
a) Coverless.
b) The needle electrode is partially covered near the
tip with a thin plastic film.
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Fig.9 Risen height of liquid as a function of the applied

voltage.
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