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Analysis of stall characteristics of a distributed electric propulsion

short takeoff and landing aircraft

LIU Jiyu, TU Lianghui, LYU Jing
(School of Aeronautics and Astronautics, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The stall characteristics of distributed electric propulsion short takeoff and landing (DEP-STOL) aircraft

directly influence their takeoff and landing safety. However, research on the stall behavior of this configuration un-

der abnormal conditions, such as partial failure of the high-lift system, remains insufficient. This study investigates
the NASA X-57 Maxwell Mod- IV landing configuration using a CFD method based on the actuator disk model.

The propeller effects are represented as body force source terms and coupled with the RANS equations and the

SST /-w turbulence model. The influence of the high-lift propeller system on stall characteristics is systematically

analyzed, and stall behaviors under different power levels and typical failure modes are examined. The results show

that activating the high-lift system delays the stall angle of attack from 15° to 17° and increases the maximum lift co-

efficient from 2.87 to 4.52. As power level increases, the lift coefficient continuously rises and the stall angle is fur-

ther delayed. Under partial failure conditions, the lift curve shifts downward and stall occurs earlier. Outboard mo-

tor failure leads to an earlier stall, but retains a higher maximum lift coefficient, while inboard motor failure causes

premature wing—root separation and a greater reduction in maximum lift coefficient, indicating that wing-root pro-

pellers play a critical role in maintaining overall lift.

Key words: distributed electric propulsion; short takeoff and landing configuration; propeller slipstream; stall char-

acteristics; actuator disk model
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Table 1 Calculation results of single propeller case
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