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A numerical study of slip velocity effects on a 2D airfoil dynamic analysis
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Dynamic motion of a 2D SD7037 airfoil is investigated numerically in presence of a slip boundary
Received 19 February 2018 condition. The dynamic motion of the airfoil is a harmonic oscillation, where the frequency and
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amplitude of oscillations were adequate to airfoil to undergoing dynamic stall phenomenon. Dynamic
stall occurred when the dynamic motion of the airfoil causes dynamic stall vortices, resulting in leading
edge and trailing edge vortices which lead to rising the aerodynamic loads significantly. Analyzing the

Available Online 11 May 2018

x\-ﬁE?Ll;ne blade phcl_lomenon is lchallepgmg especially when a slip boundary condm_on exists near the airfoil wall. This
dynamic stall particular condition is the general property of super-hydrophobic surfaces. These surfaces could
slip boundary condition potentially prevent the blade from icing. The main characteristic of these coatings is the appearance of a
é}'l?[e)"hf'd“’l’h“b““!' slip velocity on the wall. The slip velocity can affect the airfoil aerodynamics which is the main purpose

of this paper. In this regard, a 2D airfoil with the Reynolds number of Re ~ 4 x 10* is analyzed using
computational fluids dynamics (CFD). The Transition-SST model is applied. The results showed that
not only the slip condition affects the aerodynamic loadings, but also the dynamic stall regimes changed
considerably. So that for slip lengths higher than 100 micrometers, the maximum magnitude of the lift
coefficient damped by 16%. The pressure coefficient over the leading edge was reduced 2.5 times
during the dynamic stall vortex formation which led to delay the vortex formation.
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Fig. 3 Oscillating grid about &, ¢, according to Eq.(2) [15]
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Fig. 10 Non-dimensional vortical structure of the vortex over the
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