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Determination and verification of severe anti-icing working conditions
during the entire flight phase

HU Xuelan, WANG Yidan, NIU Yifan, YAQ fiawei
(Sino—Eurepean Institute of Aviation Engineering, CAUC, Tianjin 300300, China )

Abstract: Determining the severe working conditions that meet the airworthiness requirements is a necessary step in the air-
worthiness certification process of wing icing, and traditional caleulation methods of severe anti—icing working
conditions require a large amount of repetitive calculations, therefore, this article proposes a simplified method for
determining severe working conditions based on Appendix C of CCAR-25 (Appendix C) by combining Latin hy-
percube sampling and severity assessment index, considering the entire flight phase and full ice accumulation
conditions, and its feasibility is verified by computational fluid dynamics model. Firstly, based on Appendix C, the
parameter intervals for icing working conditions were clarified, and Latin hypercube sampling was used to discrete
the continuous parameter intervals and obtain the combined working conditions. Secondly, the severity assessment
index is introduced to rank the icing working conditions, and the computational fluid dynamics simulation calcula-
tion of wing icing under univariate icing working conditions and continuous maximum icing working conditions is
used to verify that the severity assessment index can be used as an evaluation index for severity assessment under
the same ice type, with the amount of icing {including the total mass of icing and the maximum icing thickness). It is
proved that the larger the absolute value, the more severe the working working conditions. Due to the significantly
longer flight time compared to other flight phases, the waiting phase has the highest degree of icing severity, and all
severe working conditions are in the waiting phase. Finally, the severe condition based on Appendix C are given by
the severe condition determination method proposed in this paper.
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Fig.10 Influence of each parameter on the amount of icing
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Tab.4 Icing calculation results under each evaluation index

FeE R vk WARE TUBTF S50k ORGSR Rk

w/(gem™) NP8 FifEkg B /mm 7 E/m
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Fig.11 Icing shape profiles under each severe evaluation index

working condition
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