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Abstract In some particular flight environment, ice is easy to adhere to the airfoil and change the aerodynamic configuration of the
airfoil. Icing will influence the aerodynamic characteristics and flight performance of the airfoil. Thus it is very important to carry out
the research on anti-icing and de—icing technologies of airfoil. The major parts of icing, representative ice types on the airfoil and the
damage of icing are introduced respectively in this paper. The aerodynamic characteristics of airfoils NACA23012 and NACAOO12
before and after icing are analyzed using the software of FLUENT. Based on them, the principle, advantage, disadvantage and research
advances of airfoil anti—icing and de—icing technologies are expounded; The development of the airfoil anti—icing and de-icing
technologies is also prospected.
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Fig. 1 Schematic diagram of the motion trail of
supercooled water droplets on the airfoil
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Fig. 2 Schematic diagrams of icing on airfoil
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Fig. 3 Schematic diagrams of airfoil icing in
different flight attitudes
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Fig. 4 Three typical ice shapes on the airfoil
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Fig. 5 Schematic diagram of the airfoil
pressure distribution
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Table 1 Lift and drag coefficient changes after icing
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(H5k)E) (Z50K)5)
0 0.0000 0.0000 0.0119 0.0144
2 0.2211 0.2022 0.0130 0.0157
4 0.4329 0.4045 0.0151 0.0170
6 0.6334 0.5850 0.0190 0.0214
8 0.8108 0.6690 0.0252 0.0364
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Fig. 6 Comparison of aerodynamic characteristics
of airfoil NACA23012 before and after icing
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Fig. 7 Influence of runback ice on aerodynamic
characteristics of airfoil at different temperatures
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Fig. 8 Schematic diagram of deicing cavity on
B737 leading edge
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Fig. 9 Schematic diagram of the electro—impulse
de-icing system
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Fig. 10 Schematic diagram of the de-icing and
anti—icing system in helicopter
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