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Influencing factors of air thermal deicing temperature based on BP neural
network and multi-factor weight analysis
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(1. Huaneng Clean Energy Research Institute Co., Ltd., Beijing 102209, China;
2. Department of Energy and Power Engineering, Tsinghua University, Beijing 100084, China)

Abstract: A full-scale three-dimensional heat transfer model is established for a typical blade air thermal deicing
system, and the convection of solid coupling heat transfer process is simulated and observed. At the same time, the
one-dimensional heat transfer model is simplified and constructed, and the influence of key parameters such as
ambient temperature on the temperature of deicing air flow is explored. On the basis of BP neural network, the
corresponding relationship between the environmental conditions and the minimum deicing air flow temperature is
established. The results show that, under the comprehensive influence of the blade layer structure and the blade
channel arrangement, the air thermal deicing at the middle of the blade leading edge is the most difficult. With the
help of BP neural network, the rapid calculation and prediction of the minimum deicing air flow temperature under
different conditions can be realized. The multi-factor weight analysis shows that, the environmental temperature
and the thermal conductivity of PVC material are the two key parameters affecting the minimum deicing air flow
temperature. For deicing in the range of 0.2r~r, the blade length is also a key parameter affecting the minimum
deicing air flow temperature, with influence weight up to 14.3%.
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Fig.2 Thickness of PVC layer along blade spanwise
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Fig.4 Topology of the lowest temperature required for
de-icing using BP neural network
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lowest deicing air flow temperature at 0.2r
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