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Navier-Stokes Analysis of Laminar

Flow Control of a Two-Dimensional Airfoil
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ABSTRACT

Laminar flow control (LFC) technology is expected to reduce aerodynamic drag
drastically. A numerical analysis method for LFC based on the Navier-Stokes equations

is presented in this paper. Suction over the airfoil surfaces is formulated as the velocity

boundary condition of the Navier-Stokes solver which uses the implicit approximate
factorization scheme. As examples, the present method for LFC was applied to the
NACAOQO012 airfoil at Mach numbers of 0.2 and 0.75. Computational results show that
appropriate suction distribution brings about a large amount of recession of the bound-

ary-layer transition point and a great deal of drag reduction.
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