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Study on Flow of an Electrohydrodynamical Liquid Pump Utilizing
Polarization Effect

Masaki SATO,* Akira YABE** and Shuzo NISHIDA®**
(Received September 18, 1995)

This paper presents the nature of the pipe flow of an electrohydrodynamical (EHD) liquid
pump utilizing polarization effect. The EHD pump flow was caused by applying direct voltage
(1.5-9.0kV) between a ring electrode and a square-shaped electrode arranged in an insulated
pipe filled with R123. In this paper, the body force that acts on a fluid under the influence
of electric field is discussed. The conclusions of this investigation are summarized as follows.
(1) The direction of the recirculating flow was from the ring electrode to the opposing square-
shaped electrode when the direct high voltage was applied to the square-shaped electrode and
the ring electrode was earthed. But the spouting flow from the ring electrode occurred in the
opposite direction. (2) The velocity distribution near the electrodes became hollow because
of the spouting flow from the ring. (3) It seems that the recirculating flow is caused by the
elastic force due to polarization effects and the spouting flow from the ring is caused by the
interaction between the inhomogeneity of the electric field strength and the polarized charges.
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