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Numerical Analysis of Distribution Law of Liquid Water
Content on Aircraft Nose

Zhou Hanwei, Yang Shipu, Si Jiangtao
(Shanghai Aircraft Design and Research Institute, Commercial Aircraft Corporation of

China, Ltd., Shanghai 201210, China)

Abstract: The icing of sensors on aircraft nose will badly influence flying safety during flight. However, liquid
water content(LWC) is an important parameter which influences aircraft icing. The distribution of LWC on dif-
ferent position of aircraft nose are numerical analyzed under different flight conditions, for better design of the
sensors’ structure and arrangements, The air-water droplet flow field is numerical simulated using computation-
al fluid dynamic method. Navier-Stokes equations are solved to obtain the air flow field, and Eulerian method is
used to obtain the water droplet trajectories. With the computational results, the shadow height of water droplet
and LWC change on key section on aircraft nose are analyzed under different in-flight Mach number and angle of
attack(AOA), and the influences of the Mach number and angle of attack on LWC are studied. The shade
height curve of water droplet and the concentration increased area increase with in-flight Mach number. The
changes of in-flight AOA are of inverse influence on the LWC distribution of the upper and lower surface of
nose.
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Fig.1 LWC distribution of the classical section of nose
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Fig. 2 Sketch of researching sections
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Fig.3 Definition of azimuth angle of section 1#
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Fig.4 Compute model and mesh
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Table 1 Condition parameters used for simulations
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Fig.5 Shadow height curve of water droplet under
different AOA(Ma=0. 334)
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Fig. 6 LWC distribution of section 2# under different AOA
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Fig. 7 LWC distribution of section 3# under different AOA
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