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A Model Clustering Method Suitable for Approach Wake
Separation Reduction

ZHANG Jingyu, SANG Baohua, TTAN Yong
(College of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing 211100, China)

Abstract: At present, the standard of wake separation widely used in China is too conservative, which leads to the
limitation of runway capacity. This article takes the approach aircraft wake encounter problem as the research ob-
ject. On the one hand, it studies the approach wake safety separation reduction method to obtain the reduced critical
wake separation. On the other hand, based on the PCA (Principal Component Analysis) method to reduce the di-
mensionality of the aircraft performance data in the BADA database, a model hierarchical clustering method suit-
able for approach wake separation reduction is proposed. According to this method, new model classification results
are obtained and reduced wake safety separation standards are constructed. The simulation results show that the
model classification method used in this paper has good consistency with the mainstream classification methods at
home and abroad, among the mainstream paired aircraft types at Changsha Huanghua International Airport, the ap-
proach wake separation standard obtained in this paper can be reduced by more than 0.8 km compared with the tradi-
tional wake separation standard.
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Fig.1 Schematic diagram of approach

aircraft wake encounter
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Fig.2 Hierarchical clustering results of some aircraft types
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Table 1 Specifications of some models

HLAY C,/m Cy/t Cy/(mes™)  C)/(m-s™1) Cs/N Cs/N C, Cs

A310 12.0 43.9 163. 43 131.1 294 320 98 609 0.024 934 0.039 630
A318 5.9 34.1 150. 15 125.9 137 570 48 632 0.028 747 0.034 614
A319 6.0 34.1 151.03 127.2 140 720 48 150 0.025 954 0.025 882
A320 6.4 34.1 167.56 136.3 141 040 49011 0.025 149 0.036 138
A321 7.2 34.1 169. 70 138.9 158 520 53 543 0.026 984 0.035 074
A332 19.0 60. 3 172.35 140. 2 369 950 123 241 0.018 953 0.032 965
A333 17.4 60. 3 165.71 133.7 363130 114 560 0.019 805 0.031 875
TRIN 0.134 9.97 99. 88 73.9 2308 21 0.010 058 0.037 185
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Table 2 Dimensionality reduction data based on PCA method
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Table 3 Simulation results of the final approach stage under

HLA P P, P, condition of three groups of aircraft pairing
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Table 4  Aircraft clustering based on PCA method
dimensionality reduction
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Table 5 Comparison of the reduction effect of the

wake interval of the first group of models
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