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Detailed Evaluation and Flow Structure Optimization for Applicable Knowledge
Acquisition of Low-Speed/ High- Angle-of-Attack Aerodynamics of a Forward Swept
Wing

Kanazaki, Masahiro

3,200,000

CFD

Body force
modeling

First, the flow structure of a forward-swept wing, a backward-swept wing,
and a taper-wing at low speed and high angle of attack was investigated using an unstructured
grid-based CFD solver. This investigation confirmed the trailing edge vortex hypothesis. Next, a
more detailed examination of the flow structure over the wing surface was conducted. Through
high-fidelity numerical models and wind tunnel tests, the influence region that can enhance lift was

identified on the wing surface. Following this, the optimal flow structure around high-lift devices
on forward-swept wings was quantified based on body force modeling, and it was found that the
configuration with flaps placed in areas was effective was examined. As a result, it was understood
that flaps at the trailing edge suppress the formation of positive pressure regions on the upper
surface due to trailing edge vortices, leading to increased lift.
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