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Abstract: Motor arms of eV TOL aircraft suffer flow separation and vortex recirculation during cruise and VTOL,
degrading lift-to—drag characteristics and increasing power loss. For a 150-kg-class, eight-rotor, twin-ducted
pusher eVTOL, a CATIA macro-based framework was developed for motor-arm surface modeling, and key pa-
rameters were extracted for parametric reshaping. Fluent simulations compared modified and unmodified arms un-
der cruise and VTOL conditions. The modified arm suppressed flow separation and improved airflow attachment.
At 4° angle of attack (maximum aircraft lift-to—drag ratio) , it increased lift by 104.05%, reduced drag by 13.52%,
and raised lift-to~drag ratio by 135.95% over the unmodified arm. In VTOL at the same rotational speed, it re-
duced vortices and recirculation, giving higher total rotor lift and output power than the unmodified state; maxi-
mum increases reached 3.71% and 2.93%, respectively, across propeller—arm spacings. These results confirm the
necessity and effectiveness of motor—arm reshaping for drag reduction.
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Fig. 3 Schematic of surface modeling for the Scheme B
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Table 2 Parameter comparison of the motor
arms for the two schemes
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Fig.4 3D models of the motor arms for the two schemes
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Table 4 Data table of rotor thrust for Scheme
A under different propeller-arm spacings

FHEE e s wwaw BB
60 20.05 4.765 3.77 4.01
70 19.75 3.334 3.75 5.46
80 19. 39 2.738 3.73 7.18
90 19. 14 2.361 3.72 8.37

100 19.10 2.110 3.71 8.98
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Table 5 Data table of rotor thrust for Scheme
B under different propeller-arm spacings

fﬂm i /kg  FEEA kg /W zﬁﬁ
60 20. 18 2.044 3.85 3.41
70 19. 96 2.028 3. 84 4.43
80 19. 84 1.881 3.83 5.03
90 19.77 1.864 3.82 5.37
100 19.72 1.943 3.82 5. 60
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Fig. 17 Comparison curves of rotor thrust
data for Scheme A and Scheme B
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Fig. 18 Comparison curves of force data on the
motor arms for Scheme A and Scheme B
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Fig. 19 Comparison curves of rotor output
power for Scheme A and Scheme B
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Fig. 20 Comparison curves of rotor force
efficiency for Scheme A and Scheme B
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Fig. 21 Cross—sectional velocity contours of
Scheme A and Scheme B
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