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[ Abstract |

signed, and three aerodynamic layout schemes were formed respectively, including internal fuel cell ( FC) reactor and hydrogen tank

Based on a four-seat electric aircraft, the aerodynamic layout of the aircraft with fuel cell propulsion system was de-

scheme, internal FC reactor and external hydrogen tank scheme, external FC reactor and hydrogen tank scheme. The computational
fluid dynamics software was used for numerical simulation, and the aerodynamic characteristics of the three schemes were analyzed in
terms of lift and drag characteristics, longitudinal and transverse directional static stability. The analysis results show that the lift-drag
characteristics of the internal FC reactor and hydrogen tank is the best, the cruising drag coefficient will be increased by orders of
0. 004 and 0. 007 for both internal FC reactor and external hydrogen tank scheme and external FC reactor and hydrogen tank scheme re-
spectively, the lateral static stability of the two schemes using the external layout is improved compared with that of the internal layout
scheme , while the longitudinal and directional static stability changes little. Compared with the wind tunnel test results, the accuracy of
the simulation results is proved. This study is beneficial to explore the aerodynamic layout design of fuel cell aircraft and has certain en-
gineering reference value.

[ Keywords] fuel cell aircraft; aerodynamic layout; lift and drag characteristics; static stability
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Fig. 1  Aerodynamic layout schemes
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Fig. 3 Lift coefficient-angle of attack
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Table 1 Quantitative comparison of the drag characteristics
between internal and external layout schemes

W/ ACy, (AC,/Cy )/ ACy, (AC3/Cpy )/
) % %
0 0. 004 001 14.6 0. 006 848 24.9
2 0. 003 676 11.1 0. 006 136 18.5
4 0. 003 407 8.2 0. 005 594 13.4
6 0.003 127 6.0 0.005 311 10.1
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Test model in wind tunnel
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Table 2 Comparison of simulation and test difference
for scheme 2

W/ ACy, (Acnz/fm )/ %

) i AERE %R B g
REV g

-6 -0.006 032 -0.016 453 0.010421 20.8 21.3 -0.5

-4  -0.008 260 -0.013 580 0.005320 20.6 22.6 -1.9

-2 -0.010214 -0.011 891 0.001 677 18.4 22.0 -3.6
-0.010 785 -0.011 687 0.000902 14.6 16.7 -2.1
-0.012 044 -0.013 089 0.001045 11.1 11.6 -0.6
-0.011 366 -0.013 859 0.002 493 8.2 8.0 0.2
-0.011 426 -0.012 824 0.001398 6.0 5.8 0.1
-0.009 602 -0.011397 0.001 795 5.1 4.8 0.2
10 -0.006 465 -0.006 474 0.000009 5.2 4.5 0.7
12 0.000 129 0.005 183 -0.005 054 2.8 4.6 -1.8
14 -0.000 677 0.007 913 -0.008 590 5.8 6.2 -0.5
16 -0.014 643 0.080703 -0.095346 5.1 -7.1 12.2
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Table 3 Comparison of simulation and test
difference for scheme 3

M/ Ay (ACy/Cyy )/ %
(o) B MR %R fi ;ﬁ it

-6 -0.017 660 -0.040 327 0.022 668 37.0 40.8 -3.8
-4 -0.022 178 -0.042 388 0.020210 36.6 42.9 -6.3
-2 -0.024 857 -0.043 519 0.018 662 31.8 41.6 -9.8
0 -0.027026 -0.044 116 0.017 090 24.9 31.3 -6.4
2 -0.028 540 -0.042518 0.013977 18.5 21.8 -3.4
4 -0.028 801 -0.039 892 0.011091 13.4 15.3 -1.9
6 -0.027 383 -0.037 553 0.010170 10.1 11.4 -1.3
8 -0.024 931 -0.034 447 0.009 516 8.4 86 -0.2
10 -0.021 828 -0.031 271 0.009 443 8.2 7.3 0.9
12 -0.028 903 -0.016 997 -0.011 906 12.5 6.9 5.6
14 -0.009 555 -0.002 214 -0.007 341 10.1 8.0 2.1
16 -0.047 535 0.057 200 -0. 104 735 5.5 0.9 4.6
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