PR O N
2025 (55 47 )55 11 1 Automotive Engineering 2025(Vol.47 )No.11

doi:10.19562/j.chinasae.qcgc.2025.11.005

S TR AL B B AT R S R TS

B 4R FL,E ORBLE AL BREKREHN VIERE HE
(1. A RFAEFR, s 201804; 2. EHRKP,AERAERSGALB T LER T, KA 130025;
3. PER A KAUAFRFTAEA S b W R R AF L P b 102211)

[(HE] ABFRES T&EH T AR B 3h3E R (electric vertical take—off and landing, eVTOL) AT #$AY
TR SIS, IR FH S SR AL 3R 43 B IR AT T i AR R Y e VTOL 26 & R 3 DRI S5 M AT i B (<
SRR EIEAT T RUEDT B, 25 SRR R CB B R A S R T FH L 2 O Z e BAL B Y 173, BT B B AR . 3K
LB B A A AR R A T BHL AR AL T [ R B BUAIR 20. 529% , ICTHB BHIK 17. 14% . 234 BT, S A St R A K
B B it (0, T 22 e B A 1Y , 8 5 A BB W A, T A6 S0 R T By Bt R LA T i e B R . SR 45 2Ry e VTOL (R4 5L 75
FFE SRR Bt TR 2S5 5 TRRYE
KA eVIOL; iTERENZE; S| NZE,; THER

Numerical Study on Aerodynamic Characteristics of Electric Vertical Take-off

and Landing Aircraft with Lift-and-Cruise Configuration

Zhou Quan'’, Jia Qing', Xia Chao', Mo Reng', Wei Huanxia', Zhang Yingchao’,
Hu Qianggiang’ & Yang Zhigang'~
1. School of Automotive Studies , Tongji University, Shanghai ~ 201804; 2. Jilin University, National Key Laboratory of Automotive
Chassis Integration and Bionics, Changchun 1300255 3. COMAC Beijing Aircraft Technology Research Institute , Beijing 102211

[Abstract] In this study a simplified aerodynamic model applicable to various electric vertical take-off and
landing (eVTOL) configurations is established and the improved delayed detached-eddy simulation method is used
to numerically simulate the aerodynamic characteristics of different eVTOL configurations during typical flight phas-
es, including take-off, landing, cruise, and climb. The results show that the lift-to-drag ratio of the lift-and-cruise
configuration during take-off is approximately one-third that of the multi-rotor configuration, while the two are com-
parable during landing. During the cruise phase, the lift-to-drag ratio of the lift-and-cruise configuration is 20.52%
lower than that of the fixed-wing configuration, and 17.14% lower during the climb phase. Overall, the lift-and-
cruise configuration is inferior to the multi-rotor configuration during take-off, slightly outperforms it during land-
ing, and falls short of the fixed-wing configuration in both cruise and climb phases. The findings provide scientific
guidance and an engineering basis for eVTOL configuration selection and aerodynamic performance optimization.
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