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Effect of deformation and breakup characteristic on
supercooled large droplet icing process

SANG Weimin', CAI Yang', LU Tian’

(1. School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China;
2. Institute of Flight, Chinese Flight Test Establishment, Xi'an 710089, China)

Abstract; To reveal and master the effects of the droplets deformation and breakup un-
der supercooled large droplet (SLLD) conditions, a numerical solver was developed to simu-
late the ice accretion. The ice accretion on the NACA 0012 airfoil was predicted. For the
SLD movement, the droplet deformation and breakup process was investigated using a dy-
namically varying drag model and Taylor analogy method. Using the above methods, the nu-
merical simulation of ice accretion and icing effects at the deformation and breakup of SLD
was performed. These numerical results were compared with the computational and experi-
mental data in several past literatures. The results are in good agreement with experimental
data, indicating that the models and methods are feasible and effective. And the comparative
results show that accounting of deformation and breakup has made significant improvement
to the simulation of the droplet trajectory and ice shape distribution for the SLD icing

prediction.

Key words: aircraft icing; supercooled large droplet; droplets deformation and breakup;

Taylor analogy method; finite volume method
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numerical simulation
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