Japan Society of Fluid Mechanics

BARENFRER2004FFRRIE
C114

ELA/ LXBRBEOHHBEL

Low Reynolds Number Airfoil Design Optimization
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Low Reynolds number airfoil design optimization is demonstrated. A two-dimensional Navier-Stokes solver is used
for aerodynamic performance estimation of the airfoil design candidates because the viscosity effect is not negligible
at low Reynolds number flight condition. An evolutionary computation is used for robust airfoil design optimization.
The result demonstrated that the optimized airfoil is a very thin airfoil with significant camber. The result also
showed that the low Reynolds number airfoil has time variation in its lift and drag.
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Fig.1 Airfoil parameterization using B-Spline curves.
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Fig.2 Optimized airfoil shape and corresponding Cp distribution.
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Fig.3 Total pressure distributions (up://d max, low://d min).
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Fig.4 Lift and drag coefficients time history.
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