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Numerical Analysis of Stall Characteristics for Turboprop Aircraft

Young Min Park*, Jin Deog Chung**

Abstract

Numerical simulations were performed to study the stall characteristics of turboprop aircraft.
Stall characteristics were qualitatively investigated using the computational results of various
configurations based on the combinations of propeller and high lift device. For the analysis of
stall characteristics, three-dimensional Navier-Stokes solver with Spalart-Allmaras turbulence model
was used and the relative motion between propeller and wing was simulated using sliding mesh
technique. For the cruise configurations, major flow separation was occurred at the fuselage/wing
fairing and the separation was reduced under propeller slipstream condition. For the high Ilift
device configuration without propeller, major flow separation was occurred at the outboard side
of nacelle. With rotating propeller, early stall onset due to low relative velocity and high effective
angle of attack was observed on the outboard wing section. Regarding rotating direction of
propeller, inboard-down direction was preferred due to the stall delay effect of propeller
slipstream.
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Fig 1. Power effect on wing lift distribution of
A400M[2].
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Fig. 2. Surface model of generic turboprop aircraft.
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Fig. 3. Surface mesh distribution of turboprop

aircraft.
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(b) AOA = 14deg
Fig. 6. Flow separation on the wing surface.
(clean, no propeller)

3.2 Low Thrust (Approach Condition)
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(b) AOA = 14deg

Fig 7. Flow separation on the wing surface.
(clean, low thrust propeller)

3.3 High Thrust (Climb Condition)
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Fig. 8. Flow separation on the wing surface.
(clean, high thrust propeller)
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turboprop aircraft. (Wing/Vane/Flap)
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Fig. 11. Flow separation on the wing surface.
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Fig. 12. Flow separation on the wing surface.
(DSF, low thrust propeller)
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(b) AOA=7deg
Fig. 14. Flow separation on the wing surface.
(DSF, high thrust propeller)

4.3 High Thrust (Take Off Condition)
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rotating direction. (AOA=12deg, high thrust
propeller)
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