DB ri=

68 / J. Comput. Fluids Eng. Vol.27, No.3, pp.68—78, 2022. 9

1 = 1 = 1 5 1,2 1,2
Zgodloldg A ds oY e A
13 4= e

COMPUTATIONAL ANALYSIS OF THE AERODYNAMIC EFFECTS OF ICING
ON MEDIUM-SIZED TRANSPORT AIRCRAFT

D.I. Jang,' H.J. Lee,' H. Jeong,' H. Lee'” and R.S. Myong ™

'School of Mechanical and Aerospace Engineering, Gyeongsang National University, South Korea
?Research Center for Aircraft Core Technology, Gyeongsang National University, South Korea

When the aircraft flies through rain or clouds, supercooled water droplets or cloud particles cause aircraft
icing by impinging on the surface of the aircraft. Accreted ice causes a change in the shape of the wing,
negatively affects aerodynamic characteristics, and is a direct threat to safe flight. In this study, the effect of icing
on the aerodynamic performance of medium-sized transport aircraft was analyzed by computational simulation.
The iced area attached to the leading edge of the main wing and the tail wing was observed to be up to 5.3 cm. In
addition, the reduction in aerodynamic performance was more considerable in the glaze ice condition due to the
complicated geometry of ice. As a result of the study, the effect of icing on the lift and drag coefficient was
investigated. The lift coefficient decreased by approximately 20% and the drag coefficient increased by
approximately 70%. This suggests that icing will have a negative effect on the cruising range and endurance,
which are important performances of medium-sized transport aircraft. In the future, this study can be extended to
studies on the effects of ice accretion and design of ice protection systems.

Key Words : 357] AW(Aircraft Icing), AH+A % 8H(Computational Fluid Dynamics), A% 52J(Ice Accretion),
57 HA7d(Aircraft Safety)
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Table 1 Icing condition for a GLC-305 Swept Wing

Mean Aerodynamic Chord 0475 m
Swept Angle 28 deg
Pressure 100,000 Pa
Velocity 90 m/s
Angle of Attack 6 deg
Temperature -11.35°C
LWC 0.51 gm’
MVD 14.5 ym
Exposure Time 6 _min
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Table 2 Input variables for icing simulation condition

Case T LW(; MVD | Velocity | Exposure
€0 | (gm) | (um) | (ws) |Time (min)

1 3 105950 | 20

2 3 | 04417 | 25

3 20 | 02133 |20 823 45

4 20 | 01545 |25
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