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DYNAMIC STALL ANALYSYS OF A MID-SIZED AIRCRAFT

Yung-Gyo Lee," Cheolwan Kim' and Seok-Min Ahn'

Aerodynamic analysis was done for a fuselage and wing configuration of a mid-sized aircraft using
3-dimensional Navier-Stokes solver. Various turbulent models including a transitional SST were implemented to
observe a dynamic stall as well as cruise characteristics. Also, different mesh moving methods were evaluated. Flow
hysteresis which causes dynamic stall was investigated through flow field investigations.
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Fig. 1 Typical aerodynamic change by pitch oscillation

Fig. 2 Grid system
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Fig. 3 Interface of a sliding mesh system
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Fig. 4 Dynamic mesh system
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Contours of Pressure Coefficient (Time=1.8750e+00} Nov 02, 2009
ANSYS FLUENT 12,0 {3d, pbns, dynamesh, S-A, ransient)

Fig. 5 Pressure distribution (15deg., pitch up)
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Fig. 6 Pressure distribution (15deg., pitch down)

Pitch Oscillation (k=0.1, M=0.3)
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Fig. 7 Lift characteristics
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Pitch Oscillation (k=0.1, M=0.3)
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Fig. 8 Pitching moment characteristics
Pitch Oscitation (k=0 1, M=0.3)
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Fig. 9 Moving domain and sliding mesh effects
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