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Fig.1 Aerodynamic configuration of distributed BWB aircraft
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Table 1 Main layout parameters of distributed BWB aircraft
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Table 2 Basic geometric parameters of the bypass
propeller model
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Table 3 Comparison between the calculated values of the
model and the experimental values
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Fig.6 Aerodynamic characteristics of power-on and power-off
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Fig.7 Pressure distribution and limit streamlines of power-on and power-off
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Research on Influence of Distributed Ducted Fans on the Aerodynamic
Characteristics of BWB UAV

Liang Liang, Zhong Bowen, Jiang Shanyuan, Zhang Jiace, Wang Gao
Nanchang Hangkong University, Nanchang 330063, China

Abstract: The comprehensive performance of distributed powered BWB UAV is outstanding, which is also the
inevitable trend of the development of aircraft in the future aviation field. Studying the aerodynamic characteristics of
distributed BWB layout has an important supporting role for the design of distributed BWB layout. This paper uses
CFD numerical simulation calculation, and then uses the mixed grid technology and k— SST turbulence model to
solve the Reynolds average RANS equation. This paper studies aerodynamic effects of parameters such as with/
without power, span position of ducted fan and spacing of ducted fan on the whole aircraft under cruise condition. The
results show that the distributed power can improve the aerodynamic characteristics of the whole machine under the
same working condition; And the outer wing segment is the main way to provide lift; Reasonable spacing of ducted
fans can produce better induced lift increase effect; At small angle of attack, the lift coefficient of the whole aircraft
increases first and then almost stays the same with the increase of the ducted fan spacing. At large angle of attack,
the lift coefficient of the whole aircraft increases gradually with the increase of the ducted fan spacing, and the
maximum increase is 9.3%. The research and analysis on such aircraft is helpful to provide certain reference value for
distributed propulsion BWB UAV aerodynamic layout design.

Key Words: distributed dynamics; MRF method; ducted fan; BWB; aerodynamic characteristics
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