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Schematic diagram of the overall structure of the spray system
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Fig.2 Spray flow rate in relation to liquid level
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Fig.3 Spray flow rate in relation to air pressure
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Fig.5 Preparation of an experimental template
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Fig.6 Material static contact angle
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Fig.8 The cross method measures the wind speed distribution
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Fig.9 Test programme for freezing water droplet mass
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Fig.10 Effect of ambient temperature on water droplet

capture rate
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Fig.11 Experimental phenomenon under different ambient temperature conditions
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Fig.15 Superhydrophobic surface under electron microscopy
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Study of Supercooled Water Droplet Capture Patterns on Superhydrophobic
Surfaces

Wang Wenshuai, Chen Zenggui, Yan Zexiang, Lyu Xianglian, He Yang

Key Laboratory of Micro/Nano Systems for Aerospace, Ministry of Education, Northwestern Polytechnical University,
Xi’an 710072, China

Abstract: Aircraft often face the danger of icing during flight with urgent anti-icing needs, and energy-efficient
superhydrophobic electro-thermal composite anti-icing skins have broad application prospects, but the
superhydrophobic surface supercooled water droplet collection characteristics have not been considered in current
design methods. In order to give full play to the role of superhydrophobic surfaces in aircraft anti-icing solutions, this
paper firstly designs a spray device with accurate control of droplet diameter and flow rate, then determines a scheme
for the experiments on the capture rate of supercooled water droplets, and finally explains the differences in surface
capture rate under different experimental conditions and summarises the relevant laws by combining the theories
related to heat transfer and surface properties. The results show that under the experimental conditions, the
superhydrophobic surface supercooled water droplet capture rate is about 25% of that of the Pl surface, which proves
that the superhydrophobic surface reduces energy consumption due to the reduction of the total amount and duration
of water droplets on the surface, and provides a basis for the accurate design of the minimum anti-icing power of the
new generation superhydrophobic electro-thermal composite skin, which is of great significance for the normal
operation of UAVs in harsh environments.

Key Words: superhydrophobic surfaces; supercooled water droplet capture rate; aircraft anti-icing; temperature; tilt
angle; spraying time
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