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Abstract: Due to the strong aerodynamic interaction between the two airfoils, the aerodynamic
characteristics of tandem configuration is obviously different from single airfoil at low Reynolds
number. To further explore the aerodynamic features of tandem configurations with respect to
the relative geometric positions, on account of the preliminarily conducted wind tunnel experi-
ments, unsteady computational simulations on a group of tandem configurations from NACA0030
have been carried out using the in-house codes based on hybrid grid and Reynolds averaged Navi-
er-Stokes equations, and the effects of spacing and stagger on general aerodynamic characteristics
and vortex structure in flow field were compared and presented quantitatively in low Reynolds
number regime (Re=1.2X10%). The final results demonstrate that when the relative chordwise
distance is less than 1. 2 and the relative normal distance is less than 0. 8, the aerodynamic inter-

ference effect of the two airfoils is more significant. And the closer the distance between the two
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airfoils is, the more severe the aerodynamic interaction effect is. Comparing with the stagger, the

spacing effect is more significant. By designing a reasonable spacing and stagger, the aerodynamic

efficiency of tandem configuration could be greatly increased by 50% comparing to single configu-

ration. Therefore, tandem configuration can be used as an aerodynamic design solution for future

micro aerial vehicle in low Reynolds number regimes.

Keywords: tandem configuration; aerodynamic interaction; low Reynolds number flow; flow sep-

aration; lift enhancement
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Fig. 1 Geometric parameters for tandem configuration
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Fig. 2 Computational grid distribution at different positions
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Fig. 4 Time-averaged aerodynamic coefficients for tandem airfoils
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Fig. 5 Time-averaged aerodynamic coefficients for every airfoil
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Fig. 7 Comparisons of pressure field and streamlines at different angle of attack
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Fig. 8 Time-averaged aerodynamic coefficients for tandem airfoils
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