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Study on atomization characteristics of array integrated stable multi-jet
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Abstract: By designing an array integrated electrostatic atomization device with double-layer
cross space shielding electrodes, using an optical visualization system and a high-speed spray
particle size analyzer, the evolution characteristics of the jet morphology of the integrated
electrostatic atomization of stable multiple jets were accurately recorded, and the voltage range
of the integrated electrostatic atomization of stable multiple jets and the size distribution
characteristics of spray droplets under different integration degrees and supply flow rates were
discussed. The results show that the voltage range for stable atomization of multiple jets in the
array integrated device is higher than that in the single capillary device, and the number of
stable jet strands is weakly affected by the applied voltage. Under the same single capillary
supply flow rate, the increase of the total supply flow rate due to the improvement of the
integration degree has no obvious effect on the average droplet size, droplet size distribution
range and cumulative volume distribution of the overall spray, but can cause the peak value of
the volume distribution to decrease accordingly. At the same integration level, the average
droplet size increases nonlinearly with the increase of the total supply flow, and the growth rate
decreases with the increase of the total supply flow. The array integrated microchannel stabilized
multi jet atomization system can significantly increase the supply flow while maintaining the
particle size distribution of spray droplets in a narrow range, showing good monodispersity.
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Fig. 1 The physical image of the array integrated microchannel
device
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Fig. 2 The physical image of the double-layer cross space shielding
electrode
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Fig. 3 Schematic of array integrated microchannel electrohydro-
dynamic atomization device and visualization system
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Fig. 4 Evolution of morphology of multi-jet electrohydrodynamic atomization in devices with different integration levels
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atomization operation in devices with different integration
levels
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Fig. 7 The size distribution of droplets generated by stable multi-jet
atomization in the single capillary microchannel device at
different supply flow rates
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Fig. 10 The size distribution of droplets generated by stable multi-jet
atomization in microchannel devices with different integration
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