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Abstract

Based on the drag reduction technology of flexible skin, a skin structure supported by non-uniform
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spring array is proposed, which consists of non-uniform spring array and the skin on top. The con-
trol equation of velocity characteristic of the structure under turbulent flow is derived by using
Falknar-Skan equation and mixing length theory. Control equation is then solved using Matlab, and
the velocity characteristic of the structure is obtained. According to the correlation between the drag
reduction effect of skin structure and the change in velocity characteristic, the drag reduction cha-
racteristics of the structure are analyzed. The results show that the proposed structure has a better
drag reduction effect than simple skin structure and uniform spring array support skin structure. In
addition, reducing the stiffness of the spring and the damping and stiffness of the skin material can
improve the drag reduction effect of the structure.
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Figure 1. Physics model of non-uniform spring array supported skin
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Figure 2. Velocity characteristics at different location
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Figure 3. Velocity characteristics comparison of three different structures
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Figure 4. Velocity characteristics under different spring spacing
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Figure 5. Velocity characteristics under different spring stiffness
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Figure 6. Velocity characteristics under different damping coefficient
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Figure 7. Velocity characteristics under different shear wave velocity
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