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The Numerical investigation of flow field and turbulence near the
rippled bed under cnoidal waves

LIU Cheng'?, LIU Xiao-jian"?, LIU Xu-jie®
1. Pearl River Hydraulic Research Institute, Pearl River Water Resources Commission of the Ministry of Water

Resources, Guangzhou, Guangdong 510611, Email: jacklc2004@]163.com;

2. Key Laboratory of the Pearl River Estuarine Dynamics and Associated Process Regulation, Ministry of the
Water Resources, Guangzhou, Guangdong 510611;
3. College of Harbor, Coastal and Offshore Engineering, Hohai University, Nanjing, Jiangsu 210098.

Abstract: To improve our current understanding of the characteristic of flow field and turbulence
near the rippled bed under cnoidal waves, a numerical wave tank based on the CFD tool
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OpenFOAM was developed in this paper. The results show that the flow separation occurred on
the leeside of the sand ripple in a wave period and then generated an intensive eddy field, in
which there were remarkable backflow, as well as an upwelling close to the crest and a
downwelling far from it. The effect of rippled bed on the bottom flow was concentrated on the
range from n to 31, in which the larger value was found near the location of 21 in the vertical
direction, as well as the two sides of the crest in the horizontal direction and the scope of
influence in the seaside is larger than that in the leeside. In addition, we also found that the highly
turbulence flow generated on the leeside of the rippled bed in a wave period, subsequently raised
above the crest along the downstream slope and then moved toward the upstream. In this process,

the turbulent kinetic energy decreased gradually.

Key words: Rippled bed; Cnoidal wave; OpenFOAM; Instantaneous flow field; Turbulent
kinetic energy
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