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Numerical study about role of ground effect on flow transition from
laminar to turbulent regime at low reynolds numbers
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ARTICLE INFORMATION ABSTRACT

This study focuses on transition of laminar to turbulent flow around a symmetrical airfoil at a low
Reynolds number in free flow and flow near the ground at different angles of attack. Finite volume
method is adopted to solve the unsteady Reynolds-averaged Navier-Stokes (RANS) equation.
Flow around the symmetrical airfoil SD8020 at a low Reynolds number (4000) at 5 and 8 degree
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angle attack has been simulated in free stream and near the ground numerically. Current

Keywords: | . . . : )
Flow at Low Reynolds Numbers numerical result is compared with other’s experiment and numerical result in free flow at low
Transition Reynolds number and flow in ground effect that good agreement has been obtained in

Boundary Layer
Ground Effect
CFD

aerodynamic coefficient prediction. SIMPLEC method is used for pressure and velocity coupling
and flow equations discrete with Quick method. Transition-SST model is used for modeling
turbulence of flow. Result shows that the current numerical method can detect adverse pressure
gradient, laminar separation bubble and transition of laminar flow to turbulent. According to the
result, in ground effect location of laminar separation bubble, length of bubble and location of
transition is moved to leading edge and pressure distribution is effected by location of laminar
separation bubble.
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