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Abstract: To investigate the non-Newtonian dynamic behavior of water droplets hitting deicing fluid films un-
der rainy weather conditions, the phase interface control equation was coupled with the component transport e-
quation to construct a dynamic behavior model for multi-phase , multi-component and multi-system coupling ac-
tions of droplets hitting non-Newtonian liquid films. The non-steady-state evolution characteristics of water
droplets hitting deicing fluid films were numerically studied, and the model was validated and modified based
on experimental results. Furthermore, the influence mechanisms of shear-thinning characteristics of the deicing
fluid and slope gradients on the impact process were further analyzed. The results indicate that, an asymmetric
liquid crown will form after a droplet impacts the inclined liquid film. The viscosity disparity resulting from the
non-Newtonian characteristics of the deicing liquid further contributes to the asymmetrical motion following the

impact. During the formation of the liquid crown, the deicing liquid is taken away from the film, and the dilu-
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lets, facilitating the growth of the downstream liquid crown and accelerating the deicing of the film. Conse-
quently, the viscosity of the downstream liquid film significantly decreases.
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tion effect of water reduces the film viscosity. Increasing the slope restricts the upstream range of water drop-
Key words: deicing liquid; shear thinning; component transport; slope
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Table 1  Physical parameters of materials
parameter deicing fluid water
density p /(kg/m?) 1150 998
viscosity u / (Pa-s) 0.5~3 0.001
surface tension o /(mN/m) 48.4 78.2
consistency k 14.741 -
power law n 0.517 5 -

3 ELR Lo

3.1 WEERMHEENSHEEERS
Bl 2 A 3 Lok 5720 AR RS 1) 3h A B2, o B 3R v = 4 m/s, B4R d = 2 mm, Weber
B We S 408.3 (FE4EL) F11 397.5 (SE5 ) , AR B BR VKRR LA B A 0.5, WIS JE 4 0.5 mm .
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(a) Simulation results
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(b) Experimental results
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Fig. 2 The droplet striking the tilting liquid film
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Fig. 3 Parameter distributions inside the fluid at¢* = 3.22
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Fig. 5 Changes in viscosities of the liquid film within 8 mm of the center point
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Fig. 6 Dynamic processes of water droplets hitting inclined liquid films of different slopes
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