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Abstract: Boundary layer flow with desired physical conditions 1s one of the
important subjects of Fluid Mechanics, because of the practical and industrial
application of boundary layer many researchers have concentrated on it. When a
fluid is flowing in the vicinity of the solid boundary, the effect of no slip
condition appears in the from of shear stress. By influencing of this effect a thin
layer is created in the flow called boundary layer. With in this layer the velocity is
changing from zero to the velocity of potential flow out of the boundary layer. As
a result implementing of boundary layer simulation open new vision into the
science of Fluid Mechanics. In this study, direct numerical simulation of two-
dimensional incompressible boundary layer is studied using compact finite
difference scheme. The self-similarity of the time-averaged velocity and vorticity
profile were studied. Orr-Sommerfeld equation was solved to facilitate the inflow
boundary condition of DNS with a forcing. The turbulent intensities and
Reynolds stress profile were also invest gated in self-similar coordinate system.
The results indicate that the boundary layer flow exhibit the self-similarity as the

flow travels down stream.

Keyword: Direct Numerical Simulation (DNS), Boundary Layer Flow, Compact
Finite Difference, Navier-Stokes Equation, Linear Stability Analysis, Orr-

Sommerfeld Equation.



