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Analysis and modeling of the wing-body boundary layer interaction in aircraft
stall phenomenon
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Boundar% layer interference at the wing-body junction is crucial for
predicting the aircraft stall phenomena. Therefore, this study tackled the large-eddy simulation
(LES) of a turbulent boundary layer with a side wall to clarify the effects of the interference
between the boundary layers. The LES results quantitively show that the secondary vortex caused by
the boundary layer interference delays the flow separation at the corner. Also, an improved
turbulence model was constructed based on the knowledge from the analysis of the constitutive
relation between the Reynolds stress and velocity gradient using the LES results. The improved
turbulence model better predicts the secondary vortex and the flow separation at the corner compared

to the existing model.
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