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A sizing method of all-electric aircraft for conceptual design
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Abstract: In order to evaluate the sizing of all-electric aircraft for conceptual design precisely, a total
mass evaluation module was established, which was combined with its own design features, mission
requirements and energy consumption analysis. A sizing matrix plot module was established to enclose the
equations and fulfill some performance constraints. The design system can assess take-off mass, wing
loading, power loading and some crucial sizing parameters, like wing area and wingspan. Based on this
system, three domestic and international all-electric aircrafts were adopted for design and comparison: for
different aircraft types, the mass, wing area, wingspan, wing load and other design parameters obtained by
the program were all close to the actual data; the absolute numerical difference of the data comparison
indicated that the simulation and energy consumption of the mission were within a reasonable range. And
the relative numerical differences were also acceptable for the overall parameter evaluation in the
conceptual design stage. The results show that it can verify the validity and feasibility of the developed
method, and can also support the all-electric aircraft design with parameter selection and performance

evaluation.
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Table 2 Comparison of real and simulated data of overall

parameters for E430

24 SIPREE O RUREL AEXTRZE%
M,/kg 470 504.9 7.43
M,/kg 199 220.2 10.65
My/kg 72 86.6 20.28
M,/kg 19 18.1 —4.74

HLF A /m? 11.37 13.67 20.23
HIFR K /m 13.80 15.11 9.49
H M/ (kg/m?) 4134 36.93 -10.65
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Table 4 Input data of eFlyer 2

ZH SPREE O BUTEIL ARXRZE/%
M, /kg 470 484.9 3.17
M,/kg 199 199 0
M/kg 72 86.3 19.86
M,/kg 19 19.6 3.16
M3 T A/’ 11.37 11.67 2.64
B3 A /m 13.80 13.96 1.16

B/ (kg/m®) 4134 41.55 0.52
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Table S Comparison of real and simulated data for eFlyer 2

S8 ShREdE O REEE AIRZEY%
M, /kg 862 915.6 6.22
M,/kg 365 385.8 5.70
My/kg 253 281.6 11.30
M,/kg 44 482 9.55
M3 T A/’ 12 11.83 —-1.42
M3 R4 /m 12 11.91 -0.75
HAm/(kg/m?) 71.83 77.40 7.74
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