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Numerical Simulation of Dynamic Stall Phenomenon of a Pitching Airfoil

M. Honarmand Mechanical Engineering, Ferdowsi University of Miaati, Mashhad, Iran
M. H. Djavareshkian Mechanical Engineering, Ferdowsi University of Miaati, Mashhad, Iran
Abstract

In this research, fluid flow around a pitching ailfin dynamic stall is simulated by numerical maihand the most important
impact of parameters on the aerodynamic forcesnamstigated. In this simulation, the geometry IBQM0012 airfoil. turbulent
flow and dynamicgrid was used. The basic equations are discrebzséd on the a control volume method and solvethéy
PIMPLE algorithm with an open source code, OpenFORdynolds number was 18nd SST K- model is used for modeling of
turbulent flow. First, the results were compared ealidated with experimental data. Then the ¢féécReynolds number, reduced
frequency, amplitude and airfoil thickness on therodynamic coefficients and dynamic stall locatiwe investigated. The
mentioned parameters on maximum lift coefficiemggdcoefficient, the ratio of the aerodynamic cioéghts and the dynamic stall
have asignificant impact. However, these parameken& have a significant impact on the slope eflift coefficient curve. Among
the above-mentioned parameters, the most impoparagmeter that affects the ratio of the maximuintdi drag is the airfoil
thickness and the most important parameter thgsaole in delaying the dynamic stall is redufteduency. Also, the location of
separation point and maximum aerodynamic forcesmtpn the flow pattern around airfoil.

Keywords: Dynamic stall, Pitching motion, Aerodynamic, UnstgaSSTk  turbulence model
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