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Study on Electrohydrodynamical Optimal Energy
Conversion Process by Reaction Electric Field
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This paper describes the optimal electrohydrodynamical energy conversion process by consider-
ing Laplace’s electric field, namely, the reaction electric field. In this paper, the electric field
in an energy conversion duct is divided between the reaction electric field and Poisson’s elec-
tric field according as Poisson’s electric field does not contribute to the net output voltage.
The conclusions of this investigation are summarized as follows: (1) To improve the conversion
efficiency, Poisson’s electric field has to be suppressed. (2) The inner diameters are decreased
in the first half of the optimal duct to make the reaction electric field strong. In the second
half, the duct diverges gradually becoming steeply tapered near the exit end to make the
reaction electric field weak and to restore the working fluid pressure. This is the basic
principle to improve the conversion efficiency limiting the pressure drop between the entry and

exit ends.
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Fig. 1 Schematic diagram of an electrohydrodynamic generator.
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Fig. 2 Optimal conﬁguration of the generator duct.
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uniform flow conversion process.
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Fig. 7 Spatial characteristics of Ep/Ex of the uni-
form flow conversion process.
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Fig. 8 Spatial characteristics of Ep/Er of the uni-
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Fig. 9 Optimal spatial characteristics of ion veloc-
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the uniform flow conversion process.
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