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Abstract: To clarify the motion mechanism of ionic liquid-modified fuels in electrostatic fields and
to efficiently regulate the fluid motion behavior of the micro-scale flow field under electrostatic
fields, the electrohydrodynamic (EHD) effects generated in dielectric fuel liquids near a needle-
plate electrode structure were characterized using particle image velocimetry (PIV). The effects
of varying electric field conditions and ionic liquid modification on fluid motion characteristics
were systematically investigated. The results show that under high-voltage electrostatic fields,
the flow characteristics of the dielectric fluid are significantly influenced by the applied voltage
magnitude and electrode gap. Furthermore, the flow disturbance velocity rises as the voltage and
electrode gap increase. Through the modification of fuel liquids with ionic liquids, it was

observed that the viscosity of the blended solution increases nonlinearly with the volume fraction
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of the ionic liquid, while the electrical conductivity varies non-monotonically with ionic liquid
fraction, first increasing and then decreasing. Contrary to the conventional enhancement of EHD
effects via highly conductive additives, the addition of ionic liquids was found to generate a
reverse shielding electric field near the electrodes due to the directed migration of anions and
cations. This results in a local electric field shielding effect that suppresses the EHD motion
characteristics of the solution. Specifically, with the addition of 1. 0% volume of ionic liquid, the
flow velocity of the solution under the electric field was reduced by 91.9%. This research
elucidates the regulatory mechanism of ionic liquid modification on the EHD behavior of fuels,
providing a theoretical basis and experimental support for the development of novel electronically-
controlled fuel injection and microfluidic drive technologies.
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Hg. 1 Schematic diagram of the PIV experimental setup
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Fig. 2 Comparison of images before and after data processing

and the speed processing area
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