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ABSTRACT
In these days, there are some researches related to bio-inspired shark skin’s drag reduction and antifouling to improve fuel consumption of ships. But the bio-inspired shark skin has a demerit that antifouling effect of skins is lost when they are at anchor in a few weeks. In this study, to add the antifouling effect on the bio-inspired shark skins at anchor, the vibration of the skin is tried to be used. As for the targeted model, real shark skin model is created by using µCT figures of mako shark skin. Flow field around the shark skin xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
. 
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1. INTRODUCTION

In these days, there are some researches related to improvement of ship’s fuel consumption. For this improvement, not only drag reduction but also antifouling of ship is needed. Surface of ship become rough and drag increases by fouling(1). There are some methods to improve ship’s fuel consumption such as air lubrication method(2-6), ship’s bottom paint(1,7-9) and bio-inspired shark skin(10-16).
Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx  in Figure 2.


Fig.2 Concept of shark skin’s vibration
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2. COMPURATIONAL MODEL AND METHOD

2.1 COMPUTAIONAL MODEL
As for the targeted model, real shark skin 3D model is created by using µCT figures of mako shark skin described in the L.Wen(13) and M.D.lbrahim’s research(16) as shown in Figure 3. SOLIDWORKS is used as 3D CAD software.



2.2 COMPUTAIONAL METHOD
Flow field around the shark skin is analyzed by CFD software Ansys Fluent 2021 R2 when real shark skin or flat skin vibrate. To simulate that, shark skin is fixed and fluid in computational area vibrate. Computational area is 1800×750×800 µm shown in Figure 4. The fluid is water and it is treated as laminar, incompressible and unsteady flow. The shark skin is μm order. As governing equations, equation of continuity and Navier-Stokes equation are used shown by Eq.(1) and Eq.(2).

 





3. RESULT AND DISCUSSION

3.1 FLOW FIELD XXXXXXXXX


3.2 XXXXXXXXXXXXXXXXXXXXXX


3.3 XXXXXXXXXXXXXXXXXXXXXXX
In the case of vibration of two denticles of shark skin, wall shear stress on the skin when distance and angle between two denticles change are analyzed. Wall shear stress of each direction  with 



5. CONCLUSION

In this investigation, flow field near shark skin and wall shear stress changed by vibrating the skin. The following issues were concluded; 
(1) XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
(2) XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXW
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