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Instabilities of a sheet jet in an electric field and application of the jet to
forming a thin membrane
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When a sheet jet emanating from a slit nozzle is flowing between two
parallel planar walls with a weak conductivity along which an electric field is applied, behavior
of the jet is investigated theoretically and numerically. In particular, the behavior is shown to be

largely depending upon both liquid parameters such as viscosity and surface tension and electric
parameters such as conductivity and permittivity. Jet equations are derived theoretically under a
thin membrane approximation and linear instabilities are shown for the parameters. On the basis of
these results, initial and boundary value problems are numerically solved and some parameter region
in which the jet is reduced downward to be a thin membrane is clarified.
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