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Numerical Analysis for the Wall Effect in the Two Dimensional Incompressible Flow

3 A3, B g

J. J. Kim and H. T. Kim

In this paper, incompressible two-dimensional Navier-Stokes equations are numerically
solved for the study of steady laminar flow around a body with the wall effect. A
second-order finite difference method is used for the spatial discretization on the
nonstaggered grid system and the 4-stage Runge-Kutta scheme for the numerical
integration in time. The pressure field is obtained by solving the pressure-Poisson equation
with the Neumann boundary condition. To investigate the wall effect, numerical
computations are carried out for the NACA 0012 section at the various blockage ratios.
The pressure and skin friction on the foil surface, velocity profile in its wake and drag
coefficient are investigated as functions of the blockage ratio.
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Table 1 Condition of calculation.

Aagd NACA 0012 section
R, 10000
EEC P ESY Fre‘;geam Wall B. C.
U734 3 3C

Al | 2734
YH-A 3C 02C | 05C | 07C 1C 2C 3C 5C

&

5C

Blockage Ratio 50.0 42 83 125 167 B3 500 8.3
FA AR 135 x 51 135 x 41]135 x 41{135 x 41135 x 51135 x 51}135 x 61{135 x 81
(EAEH) (41) 41 (41) Y] (4D 4D (41) (41)

A TH(y Y 0.001 0.001 0.001 0.001 0.001 0001 | 0001 | 0.001
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Fig. 1 Coordinate and numerical grid system.
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Fig. 2 Convergence history.
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Fig. 4 Skin friction coefficients on the surface.
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Fig. 3 Pressure coefficients on the surface.
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Fig. 8 Profiles of wake center line velocity.
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