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Abstract

With the development of science and technology, the concept of low carbon and environmental
protection has been deeply rooted among the people. The problem of drag reduction is very im-
portant for the energy consumption of mechanical transportation. In this paper, the epidermis of a
dolphin is used as a biological prototype, and the structural features of the dermis ridge of the ep-
idermis are extracted as: research on the drag reduction effect of flexible polyurethane elastomer
at different velocities. With WORKBENCH as the background, a turbulent model of Transition SST
is used to simulate the bi-directional fluid solid coupling for surface of flexible polyurethane elas-
tomer flat. The simulation results show that compared with rigid plate, the flexible polyurethane
elastomer plate has drag reduction effect in the flow rate range of 3 - 20 m/s, and when the flow
rate is higher than 10 m/s, the drag reduction rate can reach more than 10%. The polyurethane
elastomer plate greatly shortens the section of the larger shear stress, which reduces the friction
resistance of the flexible polyurethane elastomer.
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Figure 1. Model establishment (unit: mm)
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Figure 2. (a) Meshing of fluid domain; (b) Meshing of solid domain
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Table 1. Material parameters of structural steel and polyurethane elastomer
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Table 2. Comparison of theoretical and simulation friction resistance
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Table 3. Drag reduction effect of structural steel plate and polyurethane elastomer plate at different velocity
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Figure 3. The change of drag reduction with velocity
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Figure 4. Total displacement contour of polyurethane elastomer plate and structural steel plate; (a) Total displacement con-
tour of polyurethane elastomer plate; (b) Total displacement contour of structural steel plate

4. REEEEM A FPREERNFRASDMUABEE; () REEEEEFRODMUABEE; (b) HENFIREBA
B

(a) (b)

Figure 5. Shear stress contour of polyurethane elastomer plate and structural steel plate; (a) Shear stress contour of polyure-
thane elastomer plate; (b) Shear stress contour of structural steel plate
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