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Research on ARJ21 wake encounter response based on radar detection data

PAN Weijun, YIN Haoran, LUO Yuming, WANG Hao
(Air Traffic Management Institute, Civil Aviation Flight University of China, Guanghan 618307, China)

Abstract; In order to reduce the wake separation between a ARJ21 aircraft and its front aircraft and to improve the airspace
capacity and airport operation efficiency, theoretical analysis and experimental verification were carried out based on the actual
detection of aircraft wake vortex data by airport wind lidar combined with the domestic aircraft ARJ21 aerodynamic response
model. The aerodynamic force and moment of a ARJ21 aircraft under the action of different front aircraft wake were obtained. The
results show that the ARJ21 is in no bump state when follows a B747 with an interval of 9. 3km, and the rolling moment
coefficient is less than the limit range. When follows a A320 or B737 with an interval of 6km, the ARJ21 is in the state of no

turbulence, and the rolling moment coefficient is less than the limit range. The results show that the wake separation of a ARJ21

aircraft has a certain reduction space.
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Fig. 1 Real scene of field detection

a—radar placement position b—radar actual working scene c—radar ac-

quisition data scene
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Table 1  Aircraft type parameters

aircraft wing a;rea/ wingspan/ b,/m r/m v,/ L 1/ 28/ . e *é 1 /s aircr.af:t ty.pe
type m m (m-s™") (m*+s7) (s-m2)”3 classification
B744 560. 0 64.4 50.6 2.6 1.9 28.6 0.502 1.60 16.2 heavy
A333 361.6 60.3 47.4 2.5 1.7 27.2 0. 484 1.63 15.2 heavy
A320 122.6 34.1 26.8 1.4 2.2 12.2 0. 686 1.21 8.6 medium
B737 125.0 35.8 28. 1 1.5 1.6 17.6 0.782 1.75 9.3 medium
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Fig.3 Visualization of radar detection speed
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Fig.4 ARJ21 simplified stress model
a—ARJ21 top projection b—simplified stress model c¢—body coordinate

system
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Fig.6 Rolling moment variation
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Table 2 Bump intensity corresponding to overload increment
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