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Flow Analysis of Three-Dimensional Wing in Ground Effect

¢ F(KIMM), °F Z2(KAIST)
Ye-Hoon Im, Keun-Shik Chang

Ground effect of three-dimensional wing is studied. LU-factored Implicit upwind TVD scheme
and Baldwin-Lomax turbulence model are used for this calculation. To investigate ground effect,
NACA 4415 wing at M=0.5 calculated. Two different angles of attack and three cases of flight
height are calculated. As increasing angle of attack, the ground effect becomes strong. In case of
NACA 4415 wing in ground effect, strength of wing tip vortex becomes stronger than that of
free flight.
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Fig. 1. Pressure contours of NACA 4415 Fig. 2. Mach number contours of NACA
Wing (M=0.5, Re=2.1*1(%, a=2°, h=0.15) 4415 Wing(M=0.5, Re=2.110°0=2°, h=0.15)
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Fig. 3. Stream line at wing tip(M=0.5, Fig. 4. Stream line at wing tip(M=0.5,
Re=21*10°, a=2°, free flight) (a)x=0.75, Re=2.1*10°, a=2°, h=0.15) (a)x=0.75, (b)x=2.0

(b)x=2.0
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Fig. 5. Distribution of pressure coefficient at different section of NACA 4415 wing(M=0.5,
Re=2.1*10°, a=2°) (a) z/c=20%, (b) z/c=70%
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Fig. 6. Total pressure ratio(Po/Poc) at wing tip (M=05, Re=2.1*10°, a=4", free flight} (a)x=1.0
(b)x=2.5
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Fig. 7. Total pressure ratio(Po/Pox) at wing tip(M=0.5, Re=2.1*10% g=4°, h=0.15) (a)x=1.0 (b)x=2.5
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Fig. 8. Distribution of pressure coefficient at different section of NACA 4415 wing(M=0.5,
Re=2.1°10°, a=4%) (a) z/c=45% (b) 2/c=B5%
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Fig. 9. Trajectories of vortex core (a) z .vs. x, {b) y .vs. x
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