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Fig.5 The grid division results of outflow field
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Fig.9 The pressure cloud diagram of yz plane
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Fig.13 The velocity vector diagram at case 3
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Fig.14 The velocity cloud diagram at case 3
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Fig.15 The pressure cloud diagram at case 3
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Fig.18 The velocity vector diagram at case 5
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Fig.19 The velocity cloud diagram at Case 5
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Fig.20 The velocity vector diagram at Case 6
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Table 2 Analysis of bow wave disturbing force on drogue
at different positions
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case 1 4.35 0.65 35.24 237.40
case 2 7.89 0.62 32.50 406.70
case 3 8.09 2.02 104.42 417.74
case 4 7.38 0.40 20.51 381.06
case 5 5.72 -0.22 -13.87 363.94
case 6 5.94 -0.92 -58.71 378.05
case 7 8.02 -0.93 -47.41 407.62
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CFD Simulation and Analysis of Aerial Recovery UAV Bow Wave

Chen Jia, Li Xuebing, Xu Zhongnan, Xing Zhuolin, Su Zikang

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China

Abstract: Considering that the UAV bow wave significantly influence the safety and efficiency of the aerial recovery
docking, this paper tries to simulate and analyze the characteristics and influence of UAV bow wave via computational
fluid dynamics software CFD. Firstly, the 3D models of UAV and drogue are established with SolidWorks software;
secondly, CFD software is used to define the calculation domain of outflow field around the UAV nose and drogue
model, and its grid division and iterative calculation are carried out; thirdly, the velocity field, pressure field near the
nose drogue and the disturbed dynamic data of the towed drogue under the typical relative position between multiple
groups of drogues and unmanned aircraft are simulated; and lastly based on the above experimental data, the
variation laws of air velocity in the flow field of UAV head and the force around the drogue are simulated. The contents
discussed in this paper provide a reference basis for further improving the control accuracy of the towed drogue
stabilization and UAV aerial docking.
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