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Three-dimensional numerical simulation of high-concentration jets in flowing environment//FANG Shen-guang HUANG
Sheng-wei CUI Li-qin  Pearl River Hydraulic Research Institute of Pearl River Water Resources Commission — Guangzhou 510611
China

Abstract A three-dimensional RNG turbulent model for high-concentration jets from a circle orifice in flowing environment was
established. The flow regimes and concentration fields under various water depths and environmental currents were calculated. The
results show that an intruding area exists in addition to three distinguished areas jet area striking area and density flow area. lts
length decreases with the increase of the incident velocity and the water depth has relatively small influences on it. The location
where the jets touch the water bottom will move downwards with the increase of the incident velocity and the water depth and the
concentration will decrease. When the wall-attached jets with strong momentum due to the reflection of the jets are formed the
shrinkage and expansion will occur within rather short distance downstream from the jet orifice leading to violent turbulent mixing.
It will result in the turbulent mixing at whole depth when the water depth is shallow. When the wall-attached jets with weak
momentum due to the reflection of the jets are formed there is no upstream intrusion and special drop state of concentration
isolines will immediately occur at section downstream the jet orifice. Rather steady density flows will be formed at the water
bottom. Finally the distribution characteristics of the transverse maximum concentration along the flowing direction were
discussed.

Key words three-dimensional turbulent model density flow wall-attached jet concentration isoline
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