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Investigation of density current plunging I : Review of previous flume experiment works

and theoretical analysis

FAN Jiahua, QI Wei, DAI Qing
(China Institute of Water Resources & Hydropower Research, Beijing 100048, China)

Abstract: This paper reviews previous flume experiment works and theoretical analysis of density current
plunging, then explores the value of the densimetric Froude number F, at the plunge point and the relation-
ship of the value of F, with the depth of the density current h,. The paper contains two parts. Here the
first part presents a review of experiments of plunge point with turbid, saline or cold water inflow. Experi-
mental value of F,=0.5~0.8 in reservoir backwater region, and F,=0.1~0.3 in navigation guiding channels
were obtained by many researchers. Then a summary was made for the previous theoretical analysis and the
numerical analysis of turbulent flow models for plunge point prediction. Various authors investigated the pa-
rameter F, which varies with the mixing coefficient, friction coefficient and the ratio of the density current
depth h, downstream of the plunge point to the plunge point depth h,. Several schematic diagrams were de-
veloped, and analyses were made applying energy equation and momentum equation, and obtained some dif-
ferent types of F, expressions. Some investigators used the method of turbulent models with numerical calcu-
lation to determine the value of h, or F,. Comparison was made with the experiment values of h, or F,.
The previous theoretical analysis results of density current plunge point were used to compare with the writ-
er’s investigation results by theoretical analysis.

Keywords: density current; density current plunging; flume experiment; theoretical analysis
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Study on mechanism of energy spending and transition

in open channel flow with suspended canopy

HUAI Wenxin, ZHONG Ya, YANG Zhonghua
(State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract: Suspended canopy in open channel would have an adverse impact on flow capacity. Based on
the previous theory of energy balance mechanism, this paper analyzed the energy transition law and energy
balance mechanism of uniform flow section of open channel with suspended canopy, and has derived the ex-
pression of energy borrowing, energy spending, energy transition and relative accumulate values. Using
Plew’s experimental data of velocity and shear stress, the distribution of energy accumulation along the wa-
ter depth has been obtained. The result shows that whether at a point or in a cross—section, the energy bor-
rowing is equal to the sum of local energy spending and local energy transition. Energy spending is concen-
trated in the vegetated layer, reaching the maximum at the interface of vegetation and non-vegetation lay-
ers. The total energy transition in the cross section is zero. The energy borrowing in the vegetated layer
and the riverbed cannot compensate for the energy spending. So surplus borrowed energy in other parts
were needed to be transmitted to these two parts. In the near bed layer, the accumulate values of turbu-
lent energy and energy transition are quite the same, which indicates that most of the energy in this layer
is converted into turbulent energy, and only a very small part is converted into heat in order to withstand
the resistance in the near bed layer.
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