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Optimization of Suction Jet Width on NACA 0012 Airfoil with Using of
Reynolds Stress M odel (RSM)

K. Yousefi S.R. Saleh

Abstract In this study, the effect of suction and the parameters affecting this process including suction
amplitude, suction coefficient and the suction jet width has been investigated numerically on NACA 0012
airfoil to control the fluid flow features. The flow has been assumed to be fully turbulent with the
Reynolds number of 5x 10°. The turbulence model employed is Reynolds Stress Model (RSM). Suction on
the airfoil was considered to be normal and uniform (perpendicular suction) and suction jet widths were
from 1.5 to 3 percent chord length. Based on previous studies, suction jet is located in optimal distance,
with 10 percent chord length from the leading edge and the range of suction jet entrance velocity was
selected from 0.1 to 0.5 of freestream velocity. Results of present study demonstrate that the lift coefficient
increases and drag coefficient decreases while suction amplitude isincreased. The maximumrisein lift to
drag ratio is seen at suction amplitude of 0.5. In addition, the lift to drag ratio climbs when suction jet
width increases and reaches to its maximum value at 2.5 percent chord length. In the other words, the
suction jet width of 2.5 percent chord length is the optimum width of suction jet on the NACA 0012
airfoil.

Key Words Suction, Flow Control, Suction Jet Length, Suction Amplitude, Lift and Drag Coefficient.
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