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Energy efficiency optimization method of automatic variable pitch
propeller electric propulsion system

WEI Baoze, YANG Yong, ZHANG Xintan, ZHANG Chi

(Beijing Aircraft Technology Research Institute,
Commercial Aircraft Corporation of China, Limited, Beijing 102211, China)

Abstract: To improve the overall efficiency of automatic variable pitch propeller electric propulsion
system, the optimal power control law was introduced: automatic variable pitch propeller electric
propulsion system can adjust both the pitch angle and rotation speed simultaneously according to the flight
conditions and thrust demand, and finally obtain a pitch angle/rotation speed combination, so that the
propulsion system can meet the thrust demand and achieve the minimum power consumption, ultimately
achieving the goal of minimum energy consumption control in the whole flight profile. To verify the
effectiveness of the method, the same electric propulsion system was used to complete the same mission
profile with the optimal power control law and the constant speed control law, then the propeller
propulsion efficiency, motor efficiency, total electric propulsion system efficiency and electric propulsion
system energy consumption data under the two control laws were obtained. The results proved that the
optimal power control law can effectively improve the electric propulsion system efficiency and reduce the
energy consumption compared with the constant speed control law, and the energy consumption of the

same mission profile was reduced by about 6.3%.
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system architecture
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Fig. 2 Typical general aircraft mission profiles
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