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Effects of slope coefficient in the upstream side on
the discharge coefficient of broken-line practical weirs

CHEN Yuejun', GU Xiaofeng’, FU Zongfu' , CHEN Qingsheng' , CUI Zhen'
(1. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098 , China ;
2. Jiangsu Tai Lake Water Conservancy Planning Design Institute Co. , Lid. , Suzhou 215128, China)

Abstract; To systemically study the effect of varying slope coefficients in the upstream side on the discharge
coefficient at free overflow over a broken-line practical weir with vertical downstream face and without lateral
contraction, different slope coefficients of upstream side, including 0, 0.3, 0.5, 0.8, 1.0, 1.5 and 2.0, are
simulated by the volume of fraction ( VOF) method and the RNG k-& turbulence model. Numerical results show
that the rising of total head H, reduces the curvature of free surface profile and increases the discharge coefficient.
Meanwhile, the influence of slopes in upstream side on the discharge coefficient decreases with H,. Furthermore, a
discharge coefficient formula including the variable slope coefficient of upstream side is derived based on the method
of non-linear regression, in which as the slope coefficient of upstream side increases, the discharge coefficient

increases firstly and then decreases for a given H,.

Key words; broken-line practical weir; free flow; numerical simulation; volume of fluid method ; slope coefficients

of upstream side; water surface profile; discharge coefficient
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Fig.4 Comparisons of free surface profiles between numerical simulation and experiment when S, =2.0 and £=0.6
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