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Figure Control Simulations of Streamlined Adaptive-Walls

Masayoshi Nakamura and Asao Hanzawa

ABSTRACT

Because aerodynamic interferences between an airfoil model and wind-tunnel walls cannot be avoided in
the structure of wind-tunnels, the concept of the adaptive-wall was introduced to reduce the previous interfer-
ences. This paper presents numerical sumulations of streamlined adaptive-wall control for a two-dimensional
wind-tunnel. Numerical inner and outer flows of the wind-tunnel are calculated simultaneously and indepen-
dently on the basis of Euler equations using a finite difference method in the Cartesian grid. The concept of the
adaptive-wall requires that the inner flow match the outer flow at control surfaces. This requirement is satis-
fied by matching the pressure at two independent wall surfaces.

Numerical wind-tunnel tests of NACA0012 and CASTI0 airfoils were performed to demonstrate the
potential applications of the adaptive-wall control. Several calculated results of airfoil abilities in the numeri-

cal wind tunnel are compared with experimental and with other calculated results.

Keywords: Numerical flow simulation, Adaptive-wall control
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