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Fig.1 Configure of an electrical propulsion system module
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Fig.2 Speed-amature voltage curve of REPM BLDC motor
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Fig.3 Speed-torgue curves of propeller and REPM BLDC

motor driving system
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Analysis of the Motor Driving a Propeller of High Altitude Airship

LUO Ling', LIU Wei-guo', DOU Man-feng', YANG Xu-dong’

(1. School of Automation, Nerthwestern Polytechnical University,

Xi'an 710072, China;
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Abstract : Based on the concept configuration of the high alutude airship, electric motors were used o drive the propellers o

generate thrust, however no detailed anzalysis on the motors was presented in the previous literatures. In this paper, the crucial

problems were analyzed when the electric motors are applied for a propeller driving the high altitude airships. The main power gen-

erated by the solar array and the fuel cells equipped in the airship is in DC form, in addition, the high efficiency, high power/

weight ratio and easy modulating speed-torque characteristics are demanded. Therefore the better choice for drving the propeller of

high altitude airship is the rare earth permanent magnet brushless motor rather than the AC motor. In order to drive the propeller in

a wide aerodynamic operational range, how to determine the rating parameters of rare earth permanent magnet brushless motors was

studied. Further more, the part material selection, the bearings lubricant and the temperature rise were discussed. The experimen-

tal results showed that the rare earth permanent magnet brushless motor prowtype could meet the requirement of a propeller and

reached high efficiency.

Key words: High alutude; Airships; Rare earths; Pemmanent magnets; Brushless DC motors; Propellers



