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Fig.1 Global grid block topology for wing/body/pylon/nacelle configuration
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Fig.2 Surface grid for AE100 transport aircraft model
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Fig.3 Spatial grids at different stations (front view)

-2.0
sl Z=19.6% Z=281%

-1.0

15 Z=490% | |, 2=633% | | Z=711%

(‘.

[ 7

—~Cal., & Exp.

Mo = 0.700, a = 2.60, Re = 2.50 x 108
B4 REASBEFNREDENAHHESTR U wiy

Fig.4 Comparisons of the present results with experimental results!4! of wing

pressure distributions at span-wise stations for wing/body combination
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Fig.5 Comparisons of the present results with experimental resultsl4] of wing pressure

distributions at span-wise stations for wing/body/polyon/nacelle configuration
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NUMERICAL SIMULATION OF TRANSONIC FLOW OVER
WING-MOUNTED TWIN-ENGINE
TRANSPORT AIRCRAFT

Li Jie E Qin Li Fengwei
{Northwestern Polytechnical University, Xi’an 710072, China)

Abstract A numerical method has been developed for analyzing the flow around advanced
transport aircraft with wing-mounted nacelles. The method is based on a multi-block point-
matched grid generation approach coupled with zonal solving strategy for complex flow field.
In this method, the flow field is divided into a number of non-overlapped blocks by a cut-out
technique. H-types grids are generated independently in each block using an elliptic grid generation
method, in which the control of the grid quality is accomplished by the forcing function technique of
Hilgenstock. An explicit 3-stage Runge-Kutta algorithm based on Jameson’s finite volume scheme
for the Euler equations has been developed that is applicable to the multi-region H-type grids. The
present method has been applied to a complex transport aircraft configuration consisting of low-
wing/fuselage combination with wing-mounted pylon/nacelles. On the wing surfaces, the viscous
boundary layer effects is accurately added with the employment of the viscous-inviscid interaction
technique nsing a surface transpiration approach by two dimensional strip theory. Computational
results and comparisons with experiment are presented. The good agreement indicates that the
present method is effective and robust in prediction the flow field around complex transport aircraft

configurations.

Key words multi-block grid approach, airframe/propulsion integration, viscous/inviscid inter-

action technique
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