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An Experimental Investigation of the Effect of Hydrophobic Coating on Airfoil Icing
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School of Mechanical and Aerospace Engineering, Gyeongsang National University, Jinju, Republic of Korea

ABSTRACT

Ice protection systems (IPS) are used to prevent aircraft from icing that can cause serious problems
during flight. However, IPS using bleed air, which is adopted by many aircraft, is difficult to apply to
small-size aircraft or electric propulsion-based aircraft. Electrothermal IPS can replace IPS using bleed
air, but its power consumption can negatively affect the missions of electric propulsion—based aircraft
and unmanned aerial vehicles. Therefore, it is necessary to develop a passive icing protection system
that has no power consumption or can reduce power consumption. As a type of passive IPS, a surface
with hydrophobic characteristics can be used. The hydrophobic surfaces has the advantage of consuming
no power and minimizing weight penalties. In this study, ice accretion on the surface of a composite
material that achieved hydrophobicity through SiO, coating was experimentally investigated. In the case
of exposure to the icing environment for 10 minutes, the final ice thickness was not significantly
affected, but the ice delay for the initial 75 seconds was observed.
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Fig. 7. Water contact angle on surfaces with SiO; coating
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Fig. 15. Time lapse of ice accretion delay on composite surfaces for glaze ice condition (case 1)

Fig. 16. Time lapse of ice accretion delay on hydrophobic surfaces for glaze ice condition (case 2)

Fig. 18. Time lapse of ice accretion delay on hydrophobic surfaces for mixed ice condition (case 4)
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Table 4. Ice delay time on each section

Ice delay time
Case Section (Spanwise)

Averaged

32.5% 50% 67.5%
1 53 s 50 s 69 s 57333 s
2 75 s 73 s 103 s 83.667 s
3 42 s 45 s 54 s 47.000 s
4 56 s 57 s 72 s 61.667 s

Table 5. Differences in results with temperature

Surface Reduction of Ice Delay Time
(t@T=—5'c - t@T=—1o'c)
Composite 10.333 s
Hydrophobic 22.000 s
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