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Calculation of Blade-profile Icing and Analysis of Flow Field
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Abstract: The icing of the blade will change its original aerodynamic shape and affect its aerodynamic character-
istics. The FENSAP-ICE software is used to compare and verify the numerical calculation results of icing on
NACAO0012 airfoil with the experimental results. The two-dimensional icing calculation of the compressor inlet
guide vane profile is carried out, and the numerical calculation results of flow field are analyzed. The results
show that the aerodynamic effect of glaze ice on the blade profile is greater than that of rime ice, the aerodynam-
ic characteristics of the blade profile are mainly affected by the upper separation vortex in the separation zone,
the upturned glaze ice on the leading edge of blade profile causes the tailing separation area to expand, and the
strong separation vortex can increase the pressure loss of the icing blade profile.
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Fig. 2 The relationship between mesh
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Table 1 Calculation results and errors of typical factors of airfoil icing at —2.22 °C
25 UK AR B 2/ %
v S
TR R A KEA TR R ES K LA TE R R &5 vk TR JE PR 5 vk TR AR o PR R &5 vk A PR JE PRk &5 vk T AR BR
] 22 25 4K 72 0.076 96 0. 055 55 0.222 98 12. 356 14. 295 6.983
A 0.068 49 0.048 60 0.239 72 — — —
2D LEWICE/IBL 0.089 15 0.094 09 0.328 94 30. 159 93.593 37.218
F 2 —26.11 CHFBIZE KRR BT 45 2R 5 1R 22 50 b7
Table 2 Calculation results and errors of typical factors of airfoil icing at —26. 11 C
45 VKRHAE B w2/ Y
Ji % - - - -
TEE WA KA JTCEIR A K EAR R TEE R A vk MR JC R &S vk B TR s vk AR R T R Y &G vk R AR BR
] 22 25 K 72 0.080 69 0.047 59 0.237 31 1.902 12.037 24.222
e 0.082 26 0.054 11 0.313 17 — - —
2D LEWICE/IBL 0.091 39 0.040 71 0.344 93 11.105 24.764 10. 142
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