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Abstract

With the deepening of the research on drag reduction, people are paying more and more attention
to bionic drag reduction. By observing some aquatic organisms, scientists have found that the
trench structure that hangs in the direction of water flow has a certain resistance reduction effect.
Some researchers have also done a series of studies by simulating the epidermis of these aquatic
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organisms. However, the scale at which these micro fabrics have the best drag reduction perfor-
mance, and the effect of the aspect ratio of the micro groove on the drag reduction effect has not
been accurately studied. At the same time, the current research is based on rigid structure, ignor-
ing the influence of micro woven materials on the drag reduction effect. In order to solve the
above problems, this paper uses finite element software to study of trenches and flexible trenches
at different scales and different aspect ratios. Through the study, it was found that the micro
groove had the best resistance reduction effect at the 5 micron scale, which can reach 15%. The
aspect ratio of the groove is the best resistance reduction when it is greater than 1.2, and can
reach about 15%. The drag reduction effect of flexible grooves in low-speed flow is more obvious,
which can reach 12.38% at a flow rate of 1 m/s.
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Figure 1. Diagram of the micro textures scale model
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Figure 2. Definition of the gap
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Table 1. Numerical simulation of data
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(N) (N) (%)
0.5 0.006544248 0.007652879 14.49
1 0.006592459 0.007720185 14.61
2.5 0.007023472 0.008251857 14.89
4 0.007471494 0.008789114 14.97
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0.008349145 0.009784189 14.67
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Figure 3. The effect on drag reduction about scale
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Table 2. Numerical simulation of data
3 2. BUERIEIE

e i L i )il WA 2 IRl B <
() (N) (N) (%)
0.6 0.008206836 0.009031378 9.13
0.8 0.008031907 0.009010686 10.86
1.0 0.00784727 0.009148067 14.22
1.2 0.007776013 0.009145547 14.97
13 0.007786124 0.009158737 14.99
1.4 0.007784672 0.009153918 14.96
1.6 0.007781182 0.009158843 15.04
1.8 0.007781009 0.00912956 14.77
2.0 0.007780045 0.009159296 15.06
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Figure 4. Diagram of the fluid-solid coupled model
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Figure 5. Deformation of flexible gap
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Figure 6. Mises of flexible gap
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Table 3. Surface resistance of gap
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(m/s) (N) (N) (N)
1 4.48E-08 1.37E-09 4.62E-08
2 1.05E-07 3.47E-09 1.09E-07
3 1.82E-07 6.90E-09 1.89E-07
4 2.82E-07 1.12E-08 2.93E-07
5 3.84E-07 1.73E-08 4.01E-07
6 4.96E-07 2.48E-08 5.21E-07
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