55 56 4565 6 1) Moal it & it KR ¥ o ik Vol. 56 No. 6
2024 4 12 H Journal of Nanjing University of Aeronautics &. Astronautics Dec. 2024

DOI:10. 16356/j. 1005-2615. 2024. 06. 016

TANZRERSEH TS REEFR
BB, AR, FRE, 2B

(1. R B A L R KA 2 24 BE , &t 2100165 2. B pE AL T A BR s AR 28 &, I 723213)

WE: kAP F 4347 A6 3 B L AM (Unmanned aerial vehicle, UAV) BIK 7 & # 47 T A %0 T
Wty G52 ma 2ar R, Akt UAVEERZ S BHFHETPFE, EUAVERF GeyT e
PR TEEARERGY R, WwMEUAVILAERHOBRZRRELTPFERARTRITRG XL, TE2NA
Ay @k &, B kil it i R AR A 5 (Computational fluid dynamics, CFD) 4 A AF % 4 4 T UAV % R F %
BEE PR S HTABE M AT A T, RGN AR B A 2 0 A S TR B AT A AT,
UAVAZS THREZFFERARGERE A, G4 REHERZGAFHTH, A MATLAB#HZET —F 4t
FRFAEAE R B A RRA BT i d AT ey AiE, AT LR AW, it iEd 2P UAVIRE S
W e MAR AR E S A AR AR .

KEW  RAIE bt 2 P e S RANG A AT 3 Rk 545 A AL )

FESES:V211.3 XHEFRERD A XEHS:1005-2615(2024)06-1124-10

Research on Aerodynamic Interference and Docking Path of
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Abstract: The aerodynamic simulation and path optimization of a new unmanned aerial vehicle (UAV)
recovery method using an aerial platform for direct docking are carried out. In the docking and recovery
process of this method, the UAV needs to gradually approach the aerial platform from a distance. In the
process of approaching the platform, the UAV will be affected by the tail vortex of the platform’s wing tip.
How to ensure the correct path of the approaching is the key to a successful recovery. This paper starts from
aerodynamic characteristics. First, computational fluid dynamics (CFD) simulation is used to study and
analyze the variation rule of aerodynamic performance when the UAV is docking and retrieving with the air
platform along different paths. Second, the proxy model is used to fit and predict the generated aerodynamic
interference, and the spatial distribution of the UAV aerodynamic interference around the air platform is
obtained. Third, an anti-interference sliding mode controller is designed with MATLAB to deal with the
aerodynamic interference under different docking paths, and the docking paths under the corresponding paths
are compared and verified by simulation.
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Table 3 Fitting error detection results of the proxy model
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