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Prediction of Glaze Ice Accretion on 2D Airfoil

L

Chankyu Son*, Sejong Oh** and Kwanjung Yee

ABSTRACT

The ice accreted on the airfoil is one of the critical drivers that causes the
degradation of aerodynamic performance as well as aircraft accidents. Hence, an
efficient numerical code to predict the accreted ice shape is crucial for the successful
design of de-icing and anti-icing devices. To this end, a numerical code has been
developed for the prediction of glaze ice accretion shape on 2D airfoil. Constant
Source-Doublet method is used for the purpose of computational efficiency and heat
transfer in the icing process is accounted for by Messinger model. The computational
results are thoroughly compared against available experiments and other computation
codes such as LEWICE and TRAJICE. The direction and thickness of ice horn are
shown to yield similar results compared to the experiments and other codes. In
addition, the effects of various parameters - temperature, free-stream velocity, liquid
water contents, and droplet diameter - on the ice shape are systematically analyzed
through parametric studies.
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Table 1. Flow field conditions
Rimel[13] Rime2(13] Glazel[2] Glaze2[2] Glaze3[2] Glazed[2] Glazes[13]
NACA0012, «=4°, Chord=0.5334m

V., ("s) 102.8 102.8 93.89 93.89 58.1 58.1 102.8

7.,(C) -16.7 -22.8 -12.2 -6.6 -6.9 -39 -11

P, (kPa) 90.76 90.76 92.06 92.06 95.61 95.61 90.76

LWC(g/m) 0.55 0.55 1.05 1.05 1.3 1.3 0.6

MVD(um) 20 20 20 20 20 20 15

Time(s) 420 420 372 372 480 480 384
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