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Influence of nozzle arrangement on droplet diameter in electrostatic atomization
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In electrostatic atomization, droplet diameter increases with the increment of the flow rate. Previous studies
showed that increasing the nozzle number and decreasing the flow rate per nozzle is effective for better atomization.
However, the flow rate is still small for engine applications. In order to solve this problem, some studies considered
increasing the flow rate by using multiple nozzles. The objective of this research is to evaluate the impact of
increasing the nozzle number and the nozzle arrangement on the atomization characteristics. Three nozzle
configurations were considered, varying the nozzle arrangement, Linear and Cluster; and the nozzle pitch, 2 mm and
8 mm. The nozzle number was 7 for all configurations. In the experiment, ethanol flows between the nozzles and a
stainless steel mesh electrode; and atomization occurs due to the application of a voltage between the nozzles and the
electrode. Droplet diameter was measured using a Laser Diffraction Spray Analyzer (LDSA) system. It was found
that nozzle multiplexing suppresses atomization regardless of the nozzle arrangement shape. In contrast, increasing
the nozzle pitch improves atomization. For the flow rate of 0.4 ml/min, the smallest SMD, 11 um, was obtained for
the Cluster configuration with the applied voltage of +10 kV. The SMD variation with the flow rate for individual
nozzle could be formulated, and it was compared with previous studies.
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Fig. 1 Experimental set-up

Table 2 Nozzle configurations

ID | OD E:ltll:;iﬁltg Nozzle | Pitch Nozzle
mm | mm number [ mm arrangement
mim
Cluster
2
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Fig. 2 Effect of the applied voltage on SMD for two kinds of nozzle
arrangements
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Fig. 3 Instantaneous shadowgraphs of atomization for two kinds of
nozzle arrangements in higher flow rate corresponding to the
condition in Fig. 2
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Fig.4 Effect of applied voltage on SMD in two kinds of nozzle
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Fig.5 Instantancous shadowgraphs of atomization for two kinds of
nozzle spacing corresponding to the condition in Fig.4
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