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ARTICLE INFORMATION ABSTRACT

Original Research Paper Dynamic stall behavior of a NACA0012 airfoil undergoing pitching motion has been studied by a
Received 28 November 2016 numerical approach. The turbulence intensity, oscillation frequency and amplitude and the Reynolds
Accepted 23 March 2017 number were found to be the major contributors in dynamic stall. The flowfield structure and the

Available Online 29 April 2017 - : e . S h
vaiiable oniine 29 Aprt associated vortices for this airfoil as well as the impact of the oscillation frequency on aerodynamic

Keywords: efficiency were also studied. The simulations were two dimensional and the k-o SST turbulence model

Oscillating airfoil was utilized for the present analysis. The results show that increasing the oscillation frequency and

Dynamic stall amplitude and the turbulence intensity, postpones the dynamic stall to higher angles of attack.

Flow structure Furthermore, as the Reynolds number is increased, both the lift coefficient and the width of the

Vortex associated hysteresis loop decrease. The airfoil aerodynamic efficiency variation with oscillation
frequency has been shown to have a maximum point for all angles of attack considered. The flowfield
structure revealed that the main cause of the dynamic stall is a series of low pressure vortices formed at
the leading edge which shed into downstream and separate from the surface. A secondary vortex will
then appear and increase the lift coefficient dramatically. The present simulation results are in a good
agreement with those found in the literature.
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Fig. 1 Computational domain and applied boundary conditions around
NACA 0012 airfoil
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Fig. 3 drag coefficient Variations versus time for different grids with
distant and close-up views
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Fig. 5 Hysteresis loops computations on drag coefficient versus AOA,
compared to experimental results
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Fig. 6 Hysteresis loops computations on lift coefficient versus AOA,
compared to experimental results
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Fig. 10 lift coefficient versus AOA in different frequency
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Fig. 11 lift coefficient versus AOA in different Reynolds number
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Fig. 9 lift coefficient versus AOA in different turbulence intensity
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Fig. 14 Aerodynamic performance versus frequency in different AOA
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