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Teaching design and experiment of a novel m-wing
layout zero rudder surface UAV

Wang Yaokun®, Wei Jianing” , Qiu Yuting™ , Xie Linbo~
( ¥ School of Aeronautic Science and Engineering, Beihang University, Beijing 100191 )
( ™ Engineering Practice and Innovation Center, Beihang University, Beijing 100191 )
Abstract

The improvement of aerodynamic efficiency of oil-powered UAVs has become a hot topic of current research.
In this paper, a new technical demonstration machine for m-wing layout zero-rudder UAV is designed, aiming to
improve the aerodynamic efficiency of conventional oil-powered UAV through new layout forms and innovative tech-
nologies. The demonstrator adopts a new m-wing layout, with two pairs of straight wings at the front and rear provi-
ding positive lift and increasing the lift-drag ratio. Motors are installed at the wingtips of the front and rear wings to
drive the propellers to rotate and provide the power required for flight, and the wingtip active drag reduction tech-
nology is used to generate slip streams of different intensities according to different flight stages, which can actively
weaken the wingtip vortex, reduce the wingtip airflow downwash, and further improve its aerodynamic efficiency. In
addition, the demonstrator also adopts zero rudder plane flight control technology, using wingtip motors to drive the
propeller to achieve differential rotation, generate control torque for attitude control, realize the de-rudder surface
design, avoid the additional resistance caused by rudder surface manipulation, and further improve aerodynamic ef-
ficiency. After calculation verification, aerodynamic simulation experiments, ground tests and flight tests, the dem-
onstrator remains normal in flight state, with a maximum take-off weight of 6.5 kg, a maximum flight speed of
60 km + h™', and a maximum lift-drag ratio of 17 ~ 18, which is 1.5 times that of conventional UAVs of the same
heavyweight, significantly improving aerodynamic efficiency. The layout and innovative technology of the demon-
strator are expected to be applied to the design of future drones.

Key words: aerodynamic efficiency, new m wing layout, wingtip active drag reduction technology, zero rud-

der plane flight control technology, rise to resistance ratio
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