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Numerical Simulation of Propeller Slipstream Effect on Wing Aerodynamic Characteristics

Y. M. Park, C. W. Kim, J. D. Chung, and H. C. Lee

A rotating propeller of turboprop aircraft gives much effect on the aerodynamic characteristics of wing such as
lift, moment and stall. Specially, a rotating propeller changes the lift and moment characteristics when aircrafis are
in landing or take-off condition. In the present paper, 3-dimensional Navier-Stokes simulations for the interaction of
propeller and wing were carried out. For rotating propeller, unsteady sliding mesh method was used to simulate a
relative motion. For the power effect analysis in landing and take off configurations, double slotted flap was also
considered and the aerodynamic characteristics were investigated. It was shown that the propeller slipstream
enhanced the lift slope including maximum lift and this enhancement was more dominant with high lift device.
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Fig 1. Power effect on Wing lift distribution of A400M[2].
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Fig 2. Surface mesh distribution near nacelle and propeller.
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Fig 3. Comparison of lift coefficient for clean configuration
(Mach 0.2, Wing/Body/Nacelle/Propeller)
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Fig 4. Comparison of lift coefficient for DSF configuration.
(Mach 0.2, Wing/Body/Nacelle/Propeller/DSF)

“1% 43= DSF(Double Slotted Flap)S "o §- L]
A FESTH s =R dew Lzt gl DSF
gzte] of 9EbA] AAagHE & 4 Atk ol
slato] §l= F7dell tid A Q) SAel st e

Gl At S B9 19 39 A 4
45 BY DSF FAolr] Zzal
eA7b s Ay dE o 05 AR SRS o
oh ey A ez ZRANt g 49H 93
% AT o} ofi= A FHow <l

i

oL

olN
N
N
o r_g_: of

o

S
i3
o
ot
A
I

i

o



204 M3IEET (26% =)

|CFDEE& 1

3} Folo) AP JHoR FEU} AREE & & 3
™ S@). Z2Ae7h GoE 39S 1wy FFE sl
JaRge AdEe g @l glode A % 5
glor ol zZrAdz <l vl feel TeeluAl o
wow JehATaY 5b). o AY A&e Zeae] 7Y

A7y 93 v XA T Alkght

o] ¢lo] ZzA#7} = H$ inboard = outboardl

Aol AFHE AL B = gk ol Zzde] v
2

(b) with propeller
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