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Primary parameters design method for distributed electric
propulsion unmanned aerial vehicle
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Abstract; Distributed electric propulsion technology brings new ideas to the design of unmanned aerial vehicle
(UAV), such as improving aerodynamic efficiency and propulsive efficiency, and new concept of vertical/short
takeoff and landing configurations. However, compared with conventional UAV , the propulsion system of distributed
electric propulsion UAV is more complex, which brings difficulties and challenges to the design of distributed elec-
tric propulsion UAV. Based on its special aerodynamic/propulsive coupling characteristics, this paper studies the
design method and process of primary parameters of distributed electric propulsion UAV. A short takeoff and landing
UAYV with distributed electric propulsion system is taken as an example for the conceptual design and primary pa-
rameter design, and the influence of design parameters on the takeoff mass and endurance is analyzed. Finally, the
validity of the established design method is verified by the flight test of the prototype. Results indicate that the dis-
tributed electric propulsion system accounts for more than 20% of the takeoff mass; the electric ducted fan efficien-
cy, mass specific power of the motor, mass specific power of the electronic speed controller and the resistivity of
power wires are the most significant design parameters that affect the performance of the UAV; with the improve-
ment of technologies, the takeoff mass is expected to be reduced by more than 20% , and the endurance is expected

to be increased by more than three times.

Keywords: distributed electric propulsion UAV ;primary parameters ; takeoff mass ;endurance performance ;effect of

design parameters; method and process; flight test

SIFAER: 5 —T, K, KEW, ¥ AU X EHHFAPLESHZN T HFE[T]. BA L WA FFHR,2021,39(1)
27-36
MA Yiyuan, ZHANG Wei, ZHANG Xingyu, et al. Primary parameters design method for distributed electric propulsion un-
manned aerial vehicle[ J]. Journal of Northwestern Polytechnical University, 2021, 39(1) : 27-36 (in Chinese)

© 2021 Journal of Northwestern Polytechnical University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (hitp://creativecommons.org/licenses/by/4.0) , which

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.





