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Numerical simulation of performance of engine lip
electro-thermal anti-icing system

WU Peipei, YAN Tao, MA Saiqgiang, HE Yong. REN Jie

(Chengdu Aircraft Industry Group Company Limited,
Aviation Industry Corporation of China Limited, Chengdu 610092, China)

Abstract: A three-dimensional coupled numerical simulation method was applied to sim-
ulate the performance of an engine lip electro-thermal-anti-icing system at different condi-
tions. The balance temperature of engine lip surface and the dynamic response time of sur-
face temperature rise were obtained to estimate the performance of the anti-icing system.
The simulated results were compared with experimental results in icing tunnel. And based
on the comparison, simulated results were corrected. The study showed that the balance
temperature of engine lip heating surface was above 273. 15K and the dynamic response time
was less than 60 s, indicating that this anti-icing system could meet the requirement, and
the severe anti-icing conditions were mainly those with higher flight speed and lower ambient
temperature. And after correction the simulation coincided with experiment. The results can
effectively guide the engineering development and provide a reference to improve the accuracy

of anti-icing simulation.

Key words: engine lip; electro-thermal anti-icing; Numerical simulation of performance;

surface temperature; response time of temperature rise
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Table 1 Calculation conditions

FFe E/K EEE/km Bf/C) 0 %L
1 268.15 1 3 0.42
2 263.15 3 3 0.42
3 258.15 5 3 0.42
4 2563.15 7 3 0. 44
5 248.15 9 3 0. 44
6 265.15 1.5 —3 0. 40
7 260. 65 3.5 —3 0. 44
8 253.15 5.5 —3 0.50
9 251.15 7.5 —3 0.57
10 248.15 9 —3 0. 44
11 268.15 0.5 1 0. 38
12 263.15 2.5 1 0.48
13 258.15 4.5 1 0.54
14 253.15 6.5 1 0.58
15 248.15 9 1 0.62
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Table 2 Response time of temperature rise of case 1~15

R R i %1 /s R R i %1 /s
1 15 9 42
2 23 10 51
3 30 11 16
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7 28 15 18
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