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Fig. 1 Schematic diagram of a jet discharge into a wave cur-

rent environment with global and local coordinate systems
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Table 1 Experimental conditions of non-buoyant jets in wavy

crossflow environments
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Bl 0.760 0.038 6 1.0 3.0 29.1
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C2 1.017 0.038 6 1.4 3.0 22.7
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D2 0.499 0.077 6 1.4 3.0 11.2
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Fig. 2 Comparison of physical and numerical results of the vertical position of minimum dilution and the

minimum dilution of jets in wavy crossflow environments
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Table 2 Experimental conditions of buoyant jets in

wavy crossflow environments
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JB4 0.180 0.0417 1.0 3.0 1.3% 6.89
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Fig. 3 Comparison of physical and numerical results of the vertical position of minimum dilution and the minimum

dilution of buoyant jets in wavy crossflow environments
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for jets in wavy crossflow environments
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Fig. 10  The variation relationship of the minimum dilution along the downstream distance for jets in wavy crossflow environments
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Simulation of a jet under the combined action of waves and currents
using a momentum integral model

Chen Yongping"?, Li Xingfei"?, Fang Shuqiao®*, Xu Zhenshan"?, Chen Yuhang"?, Ebenezer Otoo"*

(1. The National Key Laboratory of Water Disaster Prevention, Hohai University, Nanjing 210098, China; 2. College of Harbor, Coastal
and Offshore Engineering, Hohai University, Nanjing 210098, China; 3. Second Institute of Oceanography, Ministry of Natural Resources,
Hangzhou 310012, China; 4. Key Laboratory of Ocean Space Resource Management Technology, Ministry of Natural Resources, Hangzhou
310012, China)

Abstract: Wastewater is usually discharged into the sea in the form of jet, and its dilution process is the result of
the interaction of jet, wave and tidal current. In this study, based on the reasonable assumptions, the governing
equations are integrated to the form of ordinary differential equations. According to the hydrodynamic characterist-
ics of the jet in the wavy current environment, the entrainment and drag force functions of the jet are introduced to
close the governing equations, thus the integral model for the turbulent jet under the combined action of waves and
currents is established. Through comparison and verification, it is confirmed that the integral model can accurately
simulate the time average movement and dilution process of the near-field jet under the wavy current environment.
It is found that compared with a pure current environment, the influence range of jet on the surrounding water is lar-
ger than that in a wavy current environment, and the dilution capacity of jet can be remarkably enhanced by the
wave effect. Based on the momentum integral simulation results, the empirical fitting formulas for the position of
the jet cross-sectional trajectory line and the minimum dilution in the wavy current environment are established.
The developed model could be served as an efficient and accurate tool to assess the environmental impacts of sub-

marine outfalls on the surrounding waters.
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