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Fig.3 Comparison between computed and experimental

results
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Table 1 Correlation between installation position and
aerodynamic performance
c, Cy Cv)
Ax -0.575 0.193 0.511
Az 0.835 0.929 -0.873
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Fig.6 Aerodynamic performance of full aircraft predicted by surrogate model
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Table 2 Performance comparison between the 19th
sample and baseline

c, c, LID
FfiEy 0.80102 0.08581 9.33481
FEAT 19 1.07967 0.09711 11.1180
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Modeling Research on the Influence of Distributed Propellers on Aerodynamic
Performance of Electric Aircraft

Song Minhua, Zhang Wengqi, Xiang Qian, Wang Ganglin, Li Yan
Chinese Aeronautical Establishment, Beijing 100029, China

Abstract: As a key technology of electric aircraft, distributed propeller propulsion has become an important research
direction of green aviation in the future. In this paper, RANS method combined with Multiple Reference Frames (MRF)
is employed for the aerodynamic performance prediction and Kriging surrogate model is used to model and analyze
the influence of distributed propeller’s installation position on the aerodynamic performance of electric aircraft. The
flow of the baseline configuration and the optimal installation position layout is compared and analyzed. Results show
that the lift-to-drag ratio of the full aircraft increases after the propellers move forward. Compared with the baseline
configuration, the upper surface low pressure area of the preferred configuration is significantly increased and the
suction peak is enhanced, while the pressure on the lower surface is increased and the low pressure area is reduced,
so that the efficiency of the distributed electric propulsion system is effectively improved. The research in this paper
can support the configuration design of electric aircraft powered by distributed propellers and provide useful reference
for the propellers' installation, so as to improve the economy of electric aircraft.
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