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Spray Characteristics according to Fluid Properties and
Electric Parameters of Electrospray
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Abstract

Electrospray is used in various industries because it can produce continuous and uniform droplets. However, it is difficult
to find optimal spraying condition due to lack of data in various conditions. In this study, various conditions were divided
into electric parameters and fluid property. The electric parameters set Nozzle to Substrate(NTS), nozzle diameters and the
fluid property set viscosity and conductivity as conditions. In this study, it observes spray patterns, Sauter Mean Diame-
ter(SMD) according to conditions. As a result, fluid properties had a greater effect on the cone-Jet mode than on the nozzle
diameter, NTS, and flowrate. All of solutions have Stable cone-jet mode at voltage of 8.5 kV, NTS of 20 mm and nozzle
diameter of 0.2 mm. SMD has 27% different depending on viscosity and conductivity. The increased flowrate and viscosity
are rising break-up length and thickening jet also jet is thinned by increased conductivity. Experiments have confirmed that
the jet is thickened by increased flowrate and viscosity, and that the jet is thinned by conductivity.
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Fig. 1 Mechanism of electrospray and Cone-Jet
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Fig. 2 Schematic diagram of the experimental setup

Table 1 Experimental specification

Name Specification

Syringe pump NE-1000 model

High voltage k= 2914, B150
power supply (~30 kV, ~5 mA)

Phantom Miro ex4, Maximum
resolution : 1280X1024,
Sample rate : 900 f/s

High speed
camera

Malvern type (MLXA-A12-635-5),
Measurement range (8 ~450 pum)
Operating distance (< 400 mm)
Laser spot radius: 3.9[pixel])
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Table 2 Test fluid conditions

Fluid .C.omposition o DensiEy Viscosity Conductivity Surface tension
(Glycerol: Distilled water : Citric acid) (kg/m”) (mPa-s) (mS/cm) (mN/m)
S 248 : 744 : 0.8 1071.1 3.36 2.01 67.87
Vi 0:73:27 1055.8 3.36 17.07 68.09
V2 82:73.8:18 1032.6 3.36 13.16 67.19
Cl1 44 1 44 1 12 1110.6 12.4 2.01 65.56
C2 0:99.75: 0.25 1000.1 1.19 2.01 70.92
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Table 3 Experimental conditions

Condition Value

Nozzle inner diameter
(mm)

NTS (mm)
Flowrate (ml/h)
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Table 4 Average SMD ratio

Condition Value
\%2! 91.13%
Cl1 118.20%
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