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Studying Optimization Design of Low Reynolds Number
Airfoil Using Transition Model

+1,2 . . 2 1,2 . . 1,2
Wang Kelei *, Zhu Xiaoping™, Zhou Zhou ', Xu Xiaoping
1.College of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China
2.Science and Technology on UAV Laboratory, Northwestern Polytechnical University, Xi’an 710065, China

Abstract: Based on the research of the micro air vehicle (MAV) , the aerodynamic performances and optimization
design of the low Reynolds number airfoil were numerically simulated and studied. To verify the accuracy and relia-
bility respectively of the SA, SST k-w turbulence model, low Reynolds corrected SST k-w model and k-k, - transi-
tion model, finite volume method was used to solve the 2D Reynolds-averaged Navier-Stokes equations for the nu-
merical simulations of the fluid flow around NACAOO12 in representative Reynolds numbers. Then the low Reynolds
number flow characteristics of the fluid structures and flow mechanism around NACAOO12 were studied. And at last
an optimization mind for the low Reynolds number airfoil design was proposed, tested by a multi-objective optimiza-
tion case of SD7037. The optimization results showed that 58. 23% increment of lift to drag ratio, 26. 8% increment
of laminar flow area at ®=0°, 0. 15¢ forward movement of transition position and the reattachment downstream can

be achieved; this can verify the reliability and feasibility of the optimization mind.

Key words: airfoils, analysis of variance (ANOVA), angle of attack, boundary layers, computational fluid dy-
namics, computer simulation, design, drag coefficient, finite volume method, flow fields, flow sepa-
ration, flowcharting, laminar flow, liftdrag ratio, micro air vehicle (MAV) , multiobjective optimiza-
tion, Navier-Stokes equations, optimization, pressure distribution, reliability, Reynolds number, tur-
bulence models, two dimensional; flow characteristics ; fluid structure, low Reynolds number, transi-

tion model





