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Numerical simulation of ice accretion on rotor airfoil of

helicopter considering effects-of centrifugal force
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Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Considering the effects of centrifugal force, a method of numerical simulation
for ice accretion on rotor airfoil of helicopter was established. Firstly, the body-fitted and
body-orthogenal grids around an airfoil were generated and the viscosity flowfield around ro-
tor airfoil was solved by Navier-Stokes (N-S) equations. Based on the solution of flowfield
and Lagrange method, the equations of water droplets motion were established. Then, in or-
der to improve the computational efficiency in searching the position of the water droplet, the
method combined with the displacement vector was presented. Finally, in combination with
the characteristics of blade motion, a three-dimensional ice accretion model considering the
effects of the centrifugal force was presented. The comparison between the calculated results
and experimental data indicates that the current approach can effectively simulate the ice ac-
cretion on airfoil of blade. Compared with the results of conventional ice accretion model,
the amount of ice accretion was reduced by 22. 3%. Considering the blade flapping motion,
the amount of ice accretion was reduced more. As a result, the importance of the centrifugal
force and blade motion in blade numerical simulation of ice accretion was pointed out. Com-
paring the ice shape and amount of the different sections of blade, the ice accretion character-
istics of blade were discussed and analyzed. The results show that the effects of the centrifu-

gal force increase with the increasing radial displacement, and the amount of ice accretion on

%5 B 88 :2013-05-30
EEWH  BHEARBSE4 (112721500 TTI &R 38Rl a5 T 58
TEZ BT WAy (1986 —) , B, 22BN, L/, N B T PLBE 3L ES vk L WK 1 2% L BT L2 <3 J1 22 F e



2158 g o

g %

529 %

the rotor lower surface decreases with the increase of the flapping angle.
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