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Modelling aircraft icing
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Boundary conditions
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Governing equations
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To approach an O(1) density ratio, assume:

New governing equations:

Boundary conditions



Linear analysis for flat plate 

Linearised equations:

(ℎ஼= ℎ − 𝛽𝜃)



Linear analysis for a flat plate

Linearised equations:





Full nonlinear system
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Full nonlinear system

𝐷 = ℎ஼ + 𝑋𝜃
𝐷ଵ = ℎ஼ + 𝜃
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Leading edge collisions

In the limit of collision at the leading edge, i.e. ℎ஼ → 0,
the following asymptotic expansions apply:







Summary

•Adapted model of ice particles in air to address ice 
particles in water

•Found solutions to linearized problem for flat plate
•Found solutions to full non-linear problem for flat plate
•Asymptotically described leading edge collisions

Thank you!


