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Evaporation Characteristics of Paired Sessile Droplets on a Heated Substrate
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Abstract

This study investigates the evaporation characteristics of paired sessile droplets on a heated substrate. In particular, the
evaporation time and contact line behaviors were analyzed based on the droplet-to-droplet distance and substrate temperature.
The contact line behavior and volume variations were visualized using the shadowgraph method. It was observed that the
contact diameter and contact angle exhibited similar behavior for both single and paired droplets regardless of the droplet-
to-droplet distance and substrate temperature. The paired droplets demonstrated a longer evaporation time than the single
droplet due to the vapor accumulation between the droplets. Furthermore, the scaled lifetime, defined as the ratio of evapo-
ration time between paired and single droplets, increased as the droplet-to-droplet distance decreased and decreased as the
substrate temperature increased, attributed natural convection.
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Fig. 1 Schematic of experimental setup

Table 1 Experimental cases

Substrate temperature | Droplet distance
0 (mm)

Single droplet oo

24°C, 40°C, 60°C 3.7 mm

Paired droplets

4.2 mm

120

100 -

Water

80 -

60 -

40 -

Vapor pressure (kPa)

20

0 I 1 !
280 300 320 340 360 380

Temperature (K)

Fig. 2 Saturation vapor pressure of water
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Fig. 4 Droplet volume variations at different substrate temperatures: (a) 24°C, (b) 40°C, and (c) 60°C
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Fig. 6 Contact angle variation of evaporating droplets at different substrate temperatures: (a) 24°C, (b) 40°C, and (c) 60°C
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