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Abstract: In order to obtain a better understanding of ice accretion on a rotor blade, a mathematical model
is developed for predicting ice accretion on a rotating surface, and the effects of centrifugal force on the ice accre-
tion on a rotor blade are also studied. The icing model is developed in a rotating body—fitted non—orthogonal coor-
dinate system, which is based on the analysis of mass, momentum, and energy conservation of the thin water film
in the icing control volume which is caused by the impinged super cooled droplets. The calculation scheme was al-
so given in this paper. The icing model developed in this paper considers the effect of centrifugal force on the
movement of the water film in the momentum—conservation equation and the energy taken away by the water flow-
ing out of the control volume in the energy—conservation equation. The model was validated by using the experi-
mental data from literature, and the calculated results agree well with the experimental data, and the precision is
better than that of LEWICE. The results also show that with the increase of centrifugal force, the velocity compo-

nent of water film in the span direction becomes larger, and more water will flow out of the control volume which
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leads a slight decrease of the ice layer thickness near the stationary point.
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Fig. 1 Rotating body-fitted non-orthogonal coordinate
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Fig.2 Control volume for ice accretion calculation
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Fig. 9 Calculated ice profile on the rotor for Run 88
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Fig. 15 Mesh used for the calculation of ice accretion on
NACA0015

Table 2 Calculation conditions for NACA0015

C‘
e o/(r/min)  Temp/C  C,/(g/m?) MVD/um Time/s
number
1 400 -10.5 1.6 25 180
2 500 -10.5 1.6 25 180
3 600 -10.5 1.6 25 180
—
41.5m/s
-
41.5m/s
41.5m/s
400r/min 500r/min 600r/min
Case 1 Case 2 Case 3

Fig. 16 Diagram of different sections that has the same

tangential velocity
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Fig. 17 Comparison of heat transfer coefficient on the three

sections
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Fig. 18 Comparison of the mass of impinged water on the

three different sections
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Fig. 19 Comparison of ice profiles on the three sections
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