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Pressure Control Simulations of Ventilated Adaptive Walls

Masayoshi NAKAMURA and Naoaki KUWANO

ABSTRACT

Because aerodynamic interference between an airfoil model and wind-tunnel walls
cannot be avoided, the concept of an adaptive-wall to reduce the previous interferences
has been considered. This paper presents numerical simulations of pressure control
at a ventilated adaptive-wall for a two-dimensional wind-tunnel. Numerical inner and
outer flows of the wind-tunnel are calculated simultaneously and independently on
the basis of Euler equations using a finite difference method in the Cartesian grid.
The concept of an adaptive-wall requires that the inner flow match the outer flow at
control surfaces. This requirement is satisfied by matching of the flow direction at
the control surfaces.

Numerical adaptive-wall wind-tunnel tests of the NACAQ012 airfoil are being per-
formed to demonstrate the possible applications of adaptive-wall control. Several
calculated results of airfoil abilities in the numerical wind tunnel are compared with

experimental and other calculated results.

Keywords : Numerical flow simulation Adaptive-wall pressure control
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