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Abstract: This paper is an experimental study on the optimal operating conditions of direct charging type electrospray for

particulate matter collection. To perform the research, a direct charging type electrospray visualization system was configured

to photograph the spray shape of microdroplets, and experiments were performed with varying electrode distance, flow rate, and

applied voltage, which are the main factors affecting the particulate matter collection efficacy. Through image processing, the

total number of microdroplets according to each condition was analyzed, and the number of microdroplets with a diameter of

1.5 mm or less was confirmed. In addition, by calculating the number of microdroplets per power consumption according to the

applied voltage, the optimal operating conditions were derived in terms of energy consumption efficacy, and the microdroplet

size distribution was analyzed under the optimal operating conditions. As a result of the experiment, it was confirmed that the

optimal operating condition was at a flow rate of 10 mL/min and a voltage of -20 kV in case of 5 mm electrode distance, and at

a flow rate of 15 mL/min and a voltage of -30 kV in case of 100 mm electrode distance.
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Fig. 1. Schematic diagram of electrospray method.
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Fig. 2. Electrospray visualization system.

Table 1. Detailed specification of the experimental equipment.

Name Specification
Syringe pump NE-1000
Nozzle KD505CS
Collection electrode Stainless steel (600x600 mm)
Outbox Acryl (600600 mm)
High voltage power supply B170
Stroboscope LCP 24-30Q
Machine vision camera BFS-U3-51S5M
Digital camera Sony A7c
Photographing program Spinveiw

Droplet analysis program Open eVision
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Table 2. Detailed specification of the experimental device.

Condition Value
Nozzle inner diameter [mm] 0.55
Distance from plate [mm] 50, 100

Flow rate [mL/min]
Voltage [kV]

5~20 (step: 5)
-35~-15 (step: -5)

Temperature [°C] 25
Solution Tap water
Stroboscope duration [#S] 15
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Step 1: Image source
Fig. 3. Image processing procedure.
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