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A CFD ANALYSIS ON EFFECTS OF ICE ACCRETIONS ON CHARACTERISTICS OF STALL AND DRAG
IN AIRFOIL AERODYNAMICS

SK. Jung' SM. Shin, R.S. Myong*2 and TH. Cho’

The aerodynamic performance of aircraft in icing condition can deteriorate considerably by contamination of
aerodynamic and propulsive systems due to icing accretions on aircraft surfaces. A computational analysis based on
the Eulerian description was performed on an airfoil to investigate effects of ice accretions on airfoil aerodynamics.

A water droplet with liquid water concentration (0.00075kg/m?>) and mean volume diameter (20pum) was
considered and applied to various angles of attack to investigate the stall angle decrease and the drag increment.
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Fig. 2 Comparisons of collection efficiency on the various angle of
attacks
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Table 1 Reference flow and glaze icing conditions

Reference Flow Glaze Icing
V., 95.22m/ s LWC 0.75g/m3
P, 100k Pa MVD 20 um
T, 262.85 K T, —15C
Re 2.3E+06 Time 2min.
« 0~20"° « 0~20°

NACAQO15
0.03
0.02 |
0.01 |
¥ Clean Airfoil
0.00 « fAoA O
o = Aoh_4
A Aol _8
001| T . -
0.02
0.03

0.00 0.02 0.04 0.06 0.08

Fig. 3 Comparisons of iced airfoils on the various angle of attacks
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Fig. 4 Comparison of lift coefficients of clean and iced airfoils
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Fig. 5 Comparison of drag coefficients of clean and iced airfoils
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