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Experimental and Numerical I nvestigations on Effects of | ce Position on Turbulent Flow
and Drag Coefficient of an Airfoil

M. Dehghan M anshadi Associate professonyvalek Ashtar University, Esfahan, Mechanical
Engineering

M. soltani M.Sc, Malek Ashtar University, Esfahan, MechaniEabineering

A. saeidinezhad Ph. D, Yazd University, Mechanical Engineering

Abstract

The formation of ice on the surface of a wing ix@nmon phenomenon when airplanes flies at high

altitudes. In this study, the effect of ice position the surface of a NACA 0015 airfoil on the flfield around

it have been investigated by using numerical amegmental methods. For this purpose, a model efwas
placed on the surface of the airfoil at variousitimss and the wake of airfoil was investigatedaatr angles of
attack 0, 5, 10, 15 at Re =120000. Drag coeffider®t been achieved by using the momentum differametbod
by hotwire measurements. Furthermore, two-dimemdiomumerical simulations were performed with Fluen
software. The numerical result was found in gooatagnent with the experimental results. The reslhitsv that
the position of ice from leading to trailing edgédlwncrease the drag coefficient and growing angleattack
amplifies the effect of ice. Flow visualizationrisvealed that the flow separates and vortices ecarced at ice
positions where the vortices in the downstreantefgenerate low pressure fields. The dissimildréiveen the
upstraem high-pressure and the downstream lowymees$ the ice causes extra drag.

Keywords: Icing, Drag Coefficient, Airfoil, Vortex, Hot WireVisualization, Numerical simulation with Fluent.
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