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Abstract: The online measurement electrostatic coalescence flow evaluation system was designed, which can be used to observe
and collect the micro-morphology of the water in oil emulsion online. We also use this system to study the effect of electric filed
and flow parameters on the droplet coalescence characteristics of the W/O emulsion. The results show that, the electric field
with high strength is effective for the droplet coalescence when the flow rate is low. The effect of the electric field strength de-
creases when the flow rate increases, but the droplet diameter is still enhanced even if the flow rate is high. For the low fre-
quency range, the optimal frequency is 30 Hz, but the coalescence effect is enhanced with the increase of the frequency when
it exceeds 50 Hz under different waveforms. The droplet diameter increases with the increase of the electric field strength, but
the optimal value of the electric field strength is different under different waveforms. The optimal value of the electric field
strength is 200 kV + m™" for the pulsed DC and sine waveform, while those of the pulsed AC and square waveform are higher
than 200 kV - m™'. The coalescence effect is different under different waveforms. It is the pulsed DC electric field that is the
best for droplet electrocoalescence, while it is a bit poorer for the sine, pulsed AC and square waveforms.
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Fig. 6 Effect of electric field strength on droplet electrostatic coalescence
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