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Abstract: Numerical methods for determining the trajectories of the water droplets are studied for antidcing
system design. Based on the calculation of flowfield around the icing surface, through judging the droplet lo-
cation and determining the insert value of flowfield velocity at the droplet location in a given cell and judging
the boundary of the droplet trajectories, numerical results of the equations of motion for the droplets are pre—
sented by using a difference method, and the droplet trajectories are obtained. T hen, the impact range on the
inlet surface, the total collection efficiency, and the local collection efficiency are determined. In addition, the
droplet trajectories of an engine inlet, as an example, are calculated, and the effects of flight height, flight
velocity, and radius of water droplet on droplet trajectories are also investigated. These results show that the
numerical method in this paper is effective.
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Fig.2 The insert value of flow field velocity in quadrangle
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1 Sm  En
Table 1 Swmand Emunder different flight
and weather conditions

H/m V/i(km-h"Y  r/pm Sm Em

1 1000 260 5 0.3454 0.0702
2 1000 260 20 1.1930 0. 4637
3 1000 260 50 1.6895 0.7722
4 2000 200 20 1.3351 0.7315
5 2000 260 20 1.2689 0.549
6 2000 320 20 1.2191 0.4399
7 3000 260 20 1.3007 0.6295
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Fig.5 Effect of velocity on local collection efficien cy
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Fig. 6 Effect of height on local collection efficiency
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Fig.7 Effect of droplet radius on local collection efficiency
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8 r= 5um

Fig. 8 Droplet trajectories when r= 5um
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Fig.9 Droplet trgjectories when r = 50um
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