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Modeling and experimental analysis of UAV electric propulsion system

CHEN Jun', YANG Shu-xing®, MO Li?

(1. School of Mechatronical Engineering,
Beijing Institute of Technology, Beijing 100081, China;
2. School of Aerospace Engineering,

Beijing Institute of Technology, Beijing 100081, China)

Abstract: A new method for analyzing twin-blade fixed-pitch propeller was proposed

based on the theory of corrected blade foil and aerodynamic formula of 3-D wing. According

to the characteristics of the brushless motor, the mathematic modeling of the electric propul-

sion system of unmanned aerial vehicle(UAV) has been set up. More than 17 sets of experi-

mental data of various propulsion systems at zero forward speed were analyzed to verify cor-

rectness and relative precision, proving that it could ameliorate the primary parameter desig-

ning of UAV.

Key words: electric powered unmanned aerial vehicle (UAV); blade foil; tip effect;

twin-blade fixed-pitch propeller; brushless motor
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Fig.1 Angle and speed vector relationship of the
blade foil
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Fig.2 Thrust curve comparison between experimental
results and calculated results with

8 X 4e propeller
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Fig.3 Thrust curve comparison between experimental
results and calculated results with

10 X 5e propeller
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Fig.4 Power curve comparison between experimental
results and calculated results with

9% 4. 5e propeller
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Fig.5 Power curve comparison between experimental
results and calculated results with

10X 5e propeller
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Fig. 6 Power curve comparison between experimental
results and calculated results with

9 X 6e propeller
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