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Figure 1 Construction of variable camber airfoil. (a) Basic design;
(b) internal structure.
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Figure 2 Sketch of the aerodynamic load measurements setup.
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Figure 3 Sketch of the PIV setup. (a) Schematic diagram; (b) real
experimental setup.
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Figure 4 PIV results at 0 camber (d/c=0) under AOA of 16.5°.
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Figure 5 (Color online) Camber vs time for 4 Paths.
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Figure 6 (Color online) Coefficient of lift vs camber.
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Experimental investigation on the quasi-steady flow separation
behaviors of a variable camber wing
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A test model of variable camber wing is developed as the first step of the work, which is capable of enough camber
variation with acceptable mechanical stability and control accuracy. Corresponding experimental platform is esta-
blished to conduct the aerodynamic load measurements and related flow visualization. Plentiful tunnel experiments
depict distinction on the aerodynamic characteristics between the steady and quasi-steady flow separation behaviors.
The distinction is interpreted with two types of stall mechanisms caused by the camber deformation: the leading-edge
stall and the trailing-edge stall. Under the circumstance of flow separation, the morphing aircraft’s flow structure
depends not only on the current boundary conditions but also relates with the previous history.

variable camber wing, flow separation, particle image velocimetry (PIV), aerodynamics
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