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Droplet anti icing visualization research through hydrophobic variation of
surface structure

Jinwook Choi"", Wang Tao™” and Seolha Kim"**™"'

Abstract In this study, we investigated the freezing delay time on surfaces with different patterns under
—30° conditions through visualization experiments. Among various pattern structures, we fabricated the
shape and surface of liquid from the spacing using circular filaments and hole structures. Additionally,
using a high-speed camera, we visualized the freezing scenes, enabling us to obtain freezing images
and measure the freezing time of the liquid. For each structure, the contact angle and solid fraction
of the surface varied. We observed that the freezing delay time was longest when the contact angle
was largest and the solid fraction was smallest within the experimental results. We analyzed the
variation in anti-icing time using the heat exchange equation between the patterned surface and the
liquid.
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a) Visualization setup
Single water droplet (R.T.)
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b) Icing test condition
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Fig. 1. Experimental Setup and Test condition
measured by thermocouple. a) Visualization setup,
b) Icing test condition.
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> Post-type microstructure

> Hole-type microstructure

Fig. 2. Microstructures fabrication Schematic &
SEM images. (Surface pattern structure: Diameter
10um, height & Depth 20pum, Gap 10-30pm)

Table 1. Properties of Pattered surface.

Characterization

Notation Solid

Pt O] Comet o Rt
SO “No treatment” 60
ST Teflon coated 120
SR Repellent layer 165 5 - -
SPI Microstructure 130 (20, 10, 10) 2571 0.196
spy_ “Posthpe” 135 (20, 10, 20) 1.698 0.087
SP3  Teflon coated 150 (20, 10, 30) 1.393 0.049
SHI  Microstructure 105 (20, 10, 10) 2571 0.804
sy “Holetpe” 110 (20, 10, 20) 1.698 0.913
SH3  Teflon coated 115 (20, 10, 30) 1393 0951
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Fig. 4. Schematic of freezing delay mechanism
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Fig. 6. Comparison with Solid fraction effect on
freezing time.
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Fig. 7. Image of the rebounding droplet through
freezing visualization experiment using high-speed
camera.
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Fig. 8. Schematic of Rebounding droplet mechanism.
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