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AERODYNAMICS OF THE RAE 101 AIRFOIL IN GROUND EFFECT
WITH THE OVERLAPPED GRID

JE. Lee', Y. Kim’, E. Kim' and J.H. Kwon"

It takes a lot of time and effort to generate grids for numerical analysis of problems with ground effect

because the relative attitude and height of airfoil should be maintained to the ground as well as the inflow. A low
Mach number preconditioned turbulent flow solver using the overlap grid technique has been developed and applied
to the ground effect simulation. It has been validated that the present method using the multi-block grid gives us
highly accurate solutions comparing with the experimental data of the RAE 101 airfoil in an unbounded condition.
Present numerical method has been extended to simulate ground effect problems by using the overlapped grid system
to avoid tedious work in generating multi-block grid system. An extended method using the overlapped grid has
been verified and validated by comparing with results of multi-block method and experimental data as well.
Consequently, the overlapped grid method can provide not only sufficiently accurate solutions but also the efficiency
to simulate ground effect problems. It is shown that the pressure and aerodynamic centers move backward by the

ground effect as the airfoil approaches to the ground.
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Fig. 1 Structure of multi-block grid system(54,685)
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Fig. 2 Structure of overlapped grid system (64,540)
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Fig. 3 Pressure coefficients when a=0.20" ~ 8.17° and
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Fig. 4 Lift coefficients for each height and angle of attack
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Fig. 5 Slope of lift coefficients for each height and angle of attack
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Fig. 6 Drag coefficients for each height and angle of
attack
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point for each height and angle of attack
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