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Application of unstructured grids in numerically Ssimulating ice accretions

ZHANG Qiang., GAO Zhéng-hong, FU Lin

(National Key Laboratory of Science and Technology on Aerodynamic, Design and Research,

School of Aeronautics, Northwestern Polytechnical University, Xi/an 710072, China)

Abstract: Based on‘unstructured-grids, ~the ice accretions on-dirfoils have been numeri-
cally simulated:” The air flowfield~was solved~using the-Euler equations. A permeable wall
was used ‘to simulate the droplet impingement on-airfoils. An iterative method was devel-
oped to solve the 'governing equatiens for droplets. The collection efficiency was calculated
from the droplet flowfield; The different freezing models corresponding to the rime and glaze
ice were employed to simulate the freezing process. The process of ice accretions was simu-
lated with the-assumption that ice accumulates layer-by-layer and the ice shape was built with
the assumption that ice grows in the direction normal to the airfoil surface. The rime and
glaze ice accretions on a NACA 0012 airfoil were investigated and the comparison with the
experimental data indicates that the numerical method proposed is effective. The effects of

ice accretions on aerodynamic performance of the airfoil were also analyzed.

Key words: ice accretion; supercooled droplet; airfoil; unstructured grid;

two-phase flow; numerical simulation
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