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Scale effects on electrohydrodynamic conduction pumping
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The purpose of this study is to elucidate scale effects on
electrohydrodynamic (EHD) conduction pumps which operate without mechanical moving parts. Pump
characteristics and heterocharge layer shapes at the micrometer scale were investigated both
experimentally and numerically. It was found that the heterocharge layer, which consists of
dissociated ions formed near the electrode of opposite polarity, becomes relatively larger as the
scale decreases. It was found that as the scale decreases, the two heterocharge layers overlap and
the Coulomb forces cancel each other out. Furthermore, it was found for the first time that the
asymmetry of the positive and negative heterocharge layers is lost as the scale decreases.
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