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Fig.1 The modeling framework for electric aircraft
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Fig.2 Energy system framework for electric aircraft
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Table 2 Propeller/wing aero-propulsion coupling model
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Fig.6  The principle of the vortex lattice method
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Table 3 Parameter settings of each segment of the

flight profile
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A Fast Multidisciplinary Parameter Estimation Method for Distributed Electric
Propulsion Aircraft

Yu Haoliang, Lei Tao, Zhang Xingyu, Zhang Xiaobin

Key Laboratory of Aircraft Electric Propulsion Technology, Ministry of Industry and Information Technology,
Northwestern Polytechnical University, Xi’an 710072, China

Abstract: Due to the significant overall performance and strong interdisciplinary nature of distributed electric
propulsion aircraft, it is a trend in the future development of aircraft in the aviation industry. Therefore, establishing a
multidisciplinary parameter evaluation method applicable to the conceptual design phase of distributed electric
propulsion aircraft is of great fundamental significance for their design. To improve the efficiency of electric aircraft in
the initial design phase, this paper proposes a rapid multidisciplinary parameter estimation method for distributed
electric propulsion aircraft. This method involves the overall modeling of distributed electric propulsion aircraft and the
establishment of an electric power system framework. It utilizes a simplified aerodynamic analysis method based on
potential flow theory to analyze the aerodynamic-propulsive coupling characteristics between the propellers and the
wings. Through simulation validation, it is demonstrated that the simplified aerodynamic model can effectively simulate
the aerodynamic-propulsive coupling characteristics between the propellers and the wings. Using this method, a rapid
multidisciplinary parameter estimation is performed on a specific distributed electric propulsion aircraft under a set
flight profile, obtaining the variations in the aircraft’s aerodynamic performance and the performance of the electric
propulsion system throughout the flight profile, providing support for the conceptual design of distributed electric
propulsion aircraft.

Key Words: distributed electric propulsion; multidisciplinary analysis; electric propulsion technology; vortex lattice
method; propeller slipstream
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