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Study on Pump Using Electro-hydro-dynamics (EHD) Fluid Flow
Keitaro HAMADA", Kazuyuki NAKAGAWA", Tetsuhiro TSUKIJI"

A functional fluid flows by itself when electric fields are applied to the functional fluid. This phenomenon is called EHD
(electro hydro dynamics) phenomenon. Using the EHD phenomenon, it is possible to utilize the functional fluid flows to
pumps with fewer parts and sliding areas. We produced multi-holes electrode pump. This pump was arranged some
cylindrical electrode pair (some holes) on the same electrode plate. The pumps have some feature. First, the structure is
simple and processing is easy. Second, we can reverse the one-way flow by replacing the positive electrode with the
negative electrode. We used the HFE-7100 (Hydro Fluoro Ether) as functional fluid causing the EHD phenomenon. We
measured pressure-flow rate characteristics of the two pumps connected in series when voltage is applied to the multi-
holes electrode pump (N7DIWI1GI1 pump) 2500V and 3000V. And we compared the pressure-flow rate characteristics to
those of the cylindrical electrode pair pumps using liquid crystal as the functional fluid measured in the past. Furthermore,
we produced new multi-holes electrode pump (N9D1WI1G1 pump). We measured pressure-flow rate characteristics of
the two pumps connected in series when voltage is applied to the new multi-holes electrode pump (N9D1W1G1 pump)
3000V.
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Fig.1 The drawing of a N7D1W1G1 pump
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Fig.2 The drawing of a N9D1W1G1 pump
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Fig.3 The flow inside a cylindrical electrode
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Fig.4 Influence of voltage on pressure
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Fig.5 Influence of the number of holes on
pressure
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