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Fig.2 Vorticity diagram of the tanker tail vortex field
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Table 2 Results of aerodynamic force calculations for

different grids
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0.6x107 0.802697 0.047425
2.0x107 0.867585 0.044092
3.5x107 0.872073 0.04269
5.0x107 0.871921 0.042238
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Fig.3 The change of coefficient of drag with the number of grids
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Table 3 Follower parameters and operating conditions
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Fig.4 Schematic diagram of the tail vortex danger area
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Fig.5 Schematic diagram of the tail vortex danger area of different

wing shapes at the double wingspan of the tanker
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Fig.6 Schematic diagram of the tail vortex danger area of
trapezoidal wing with or without swept angle at

the double wingspan of the tanker
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Table 4 Parameters of different follower configurations
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Fig.7 Plot of hazard degree of different follower configurations
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Fig.8 Schematic diagram of the tail vortex danger area of

different follower configurations
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Analysis on Tail Vortex Risk Area Affected by Follower Configuration

Wang Yuyan, Xiao Feng, Liu Fengbo, Zhang Wenhao, Liang Yihua

Key Laboratory of Aviation Aerodynamic Numerical Simulation, AVIC Aeronautical Computing Technique Research
Institute ,Xi’an 710065, China

Abstract: The stability and safety of the follower are the key issues in the implementation of unmanned aerial
refueling technology. In order to successfully realize the autonomous docking technology of the follower, it is
necessary to divide the dangerous area of the tail vortex behind the oil tanker. In this paper, the rolling moment
coefficient of the follower is used as the risk criterion of the tail vortex after the tanker. When calculating the rolling
moment coefficient, this paper selects different string length distribution simplification formulas for different wing
shapes, and proposes the lift line slope correction formula for three wing shapes according to the tail vortex
encounter, and uses the strip method for integral operation. The danger zone and the safety zone are divided as the
safety threshold, and the criterion for dividing the tail vortex danger zone is established. On the premise of the same
parameters of the aircraft, this paper analyzes the influence of the wing shape of different oil engines on the area of
the danger area, and the influence of the trapezoidal wing on the area of the danger area. By reanalyzing the range of
danger area and danger degree of different types of follower after CRM tanker of large transport aircraft, it is found
that the danger area of large follower is large and low dangerous, and almost not affected by the flat tail vortex, while
the danger area of small and medium-sized follower is small and highly dangerous, and is affected by the flat tail
vortex within the half wingspan distance of the tanker. This paper provides technical support and theoretical basis for
the implementation of autonomous aerial refueling technology based on the classification of wake vortex danger areas
with different follower configurations.
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