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Analysis of Relations between Ice Accretion Shapes and Ambient Conditions

by Employing Self-Organization Maps and Analysis of Variance
Chankyu Son*, Sejong Oh** and Kwanjung Yee***

ABSTRACT

The relations between ambient conditions and ice accretion shapes are quantitatively
analyzed by employing self-organization maps and analysis of variance. Liquid water
contents(LWC),
free-stream velocity are chosen as ambient conditions which change ice accretion

mean volumetric droplet diameter(MVD), ambient temperature and

shapes. The parameters of ice accretion shape are selected as maximum thickness,
icing limits, ice heading, and ice accretion area. Qualitative analysis was conducted by
employing self-organization maps which show the qualitative relations between ice
shapes and ambient conditions. The quantitative results of analysis of variance yield

intensity of ambient conditions to the parameters of ice accretion shapes.
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Table 1. Boundary of intermittent maximum
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Table 3. Icing conditions

Glaze Rime
V.. (m/s) 102.8 102.8
7..(°C) -11.1 -22.8
P_ (kPa) 90.76 90.76
LWC(g/m?) 06 0.55
MVD(um) 15 20
Time(s) 384 420
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Clean Airfoil

Fig. 4. Glaze ice condition[12]
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