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Study on the vidcous flow around foils with a multi-resolution
smooth particle hydrodynamics method

HUANG Xiaoting'*, SUN Pengnan'?, LYU Hongguan'?,
YIN Xiaorui'”, DONG Jiaxu'

1.School of Ocean Engineering and Technology, Sun Yat-Sen University, Zhuhai 519082, China;
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Abstract; Considering the real viscosity of the fluid, the multi-resolution smooth particle hydrodynamics method is
applied to numerically simulate and verify the flow around the foils at different Reynold numbers. In the framework
of SPH, the Lagrangian coherent structure can be easily visualized, thus the details of the vortex can be repro-
duced. In order to overcome the SPH numerical instability when simulating the flow around airfoil at high Reynolds
number, the tension instability control and the particle shifting techniques are adopted, thus the numerical accuracy
of the pressure and velocity fields are much improved. The analysis of the flow around the foil shows that the SPH
method can accurately calculate the velocity and pressure fields, and perform good force monitoring and prediction.
In addition, compared to the traditional vortex capturing method based on Euler velocity field, the Lagrangian
coherent structure can also effectively reveal the characteristics and the evolution of vortex. The study indicates that
the SPH method owns distinguished advantages in the simulation of fluid dynamics problems considering the real
viscous boundary layer and vortex motion. In addition, the investigation of the flow around flapping foil demonstrates

the capability of the SPH method for simulation with moving boundaries.
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SIBtE=C: i #t, MW, BEE, ¥ ERETHZRGHFEXEEFREHN G FHERRTL[]]. BT UAFZR,
2022,40(3) : 661-669
HUANG Xiaoting, SUN Pengnan, LYU Hongguan, et al. Study on the vidcous flow around foils with a multi-resolution
smooth particle hydrodynamics method[J]. Journal of Northwestern Polytechnical University, 2022, 40(3) : 661-669 (in
Chinese)

© 2022 Journal of Northwestern Polytechnical University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) , which

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.





