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Fig.1 Mesh on surface of the target drone
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Fig.3 Mesh on ventilating model
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Table 1 Boundary conditions
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Fig.4 Comparison between lift and drag coefficient curves
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Fig.5 Comparison of zero-lift drag coefficients
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Fig.6 Conparison between zero-lift pitching moment coefficients
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Fig.7 Comparison between pitching moment coefficient curves
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Fig.8 Roll and yaw moment coefficients curves
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Fig.9 Comparison of static pressure contours
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Fig.10 Comparison between surface streamline distribution
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Fig.11 Comparison between flight dynamics simulation

results and real flight test data
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Study on Influence of Engine Intaking and Exhausting on Aerodynamic
Characteristics of a Target Drone

Meng Xiangzhe, Zheng Hao, Zhao Zhijun
Chinese Flight Test Establishment, Xi’an 710089, China

Abstract: In order to simulate the aerodynamic configuration of a typical 4th generation fighter more simularly, V-tail
and under-wing-air-intake aerodynamic configuration have been used for a target drone. However, the practical
aerodynamic characteristics of this configuration is easily affected by the engine intake and exhaust effects, which
differ from wind tunnel test results or numerical simulation results of conventional inlet blockage model. To conduct
quantitative analysis and mechanism research on the impact of engine intake and exhaust, the method of aircraft
outflow field numerical simulation with considering engine intakeing and exhausting model is applied to quantitatively
analyze the aerodynamic force, moment and static stability on different flight velocity. The simulation results show that
the engine intaking and exhausting effects significantly increased the head down moment, changed the lift-drag-ratio,
affected the longitudinal stability and enhanced heading stability. The research results above have been applied to the
flight dynamics modeling and simulation, and the optimization of control law parameters. The flight test results of the
target drone show that the flight dynamics simulation results are closer to the flight test data after considering the
influence of engine intake and exhaust. The numerical simulation and evaluation method of the aerodynamic
characteristics of the target aircraft with engine intake and exhaust in this paper is helpful to improve the accuracy of
the aerodynamic characteristics analysis on the aircraft in the flight engine coupled configuration, to identify the impact
on the intake and exhaust of the starter on the overall aerodynamic characteristics of the aircraft, and to provide a
reference for the layout design and optimization of the aircraft, control law design and simulation, design of
experiments and risk identification.

Key Words: target drone; V-tails; under-wing-air-intake; engine intaking and exhausting; numerical simulation
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