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Numerical Study on Electrically Heated 3D Anti-icing

Considering Water Film Flow and Heat Transfer

GONG Lifeng', LI Shiming?, HU Yaping®, LIU Lei®
(1. AECC Hunan Aviation Powerplant Research Institute, Zhuzhou 412002, Hunan, China;
2. College of Energy and Power Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Icing on aircraft poses a serious threat to flight safety, and electric heating is an efficient method for anti-icing and de-icing. A three-

dimensional mathematical model that considers water film flow and heat transfer for electric heating anti-icing was constructed. Additionally, a

numerical calculation method for electric heating anti-icing was proposed. This method was applied to simulate the steady-state anti-icing process

of the NACA0012 airfoil under continuous electric heating conditions. The accuracy of this calculation method was validated by comparison with

existing experimental data and computational results. The results indicate that when the heating power is low, the water film flows out of the

heated area and overflow ice forms downstream. Under the same inflow conditions, a higher heating power results in a higher anti-icing surface

temperature and a smaller water film coverage area. Furthermore, the calculated anti-icing surface temperatures are within 5 “C error compared

to experimental data, and for inflow temperatures no lower than 6. 67 “C, the error is less than 3 °C.

Keywords: electric heating; anti-icing; water f{ilm flow; 3D numerical simulation
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