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Numerical simulation about Rectangle Sharp-crested Weir
and evaluation of free-surface
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Abstract: [Objective] The research studied the accuracy of numerical simulation about the free surface
and flow discharge of Rectangle Sharp-crested Weir. [Method] FLUENT software based on CFD to pro-
gress numerical simulation is used. The £—¢ turbulent model with free surface is used to solve the free sur-
face,and UDF function is adopted on inlet. The whole flow field is simulated. The hydraulic parameters of
the whole flow field such as flow pattern,flow dischardge,free surface and pressure distribution are ob-
tained. [Result] The free surface and flow dischardge are compared with measurement and they are in good
agreement with each other. The selected model can simulate the flow characteristics of measuring weir ac-
curately. [Conclusion] The comparison of measurement and simulation results gives the conclusion: The
numerical simulation about discharge capacity and free-surface in this paper is successful,and it can provide
reference for hydraulic design of the measuring weir.
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Fig.1 Whole grid of measuring weir flow field
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Table 1 Water tongue comparison between simulation and measurement
N Sz E Rl HE 17K Sk CHD B B B(8 AR 90 45 51
P{M.,ﬁ Measured Simulation of different weir crest water heads(H)

osttion value 0.15 m 0.25 m 0.30 m 0.35 m 0.40 m 0.50 m
HEHT 2 H b K T R =
Descent height of water 0.010H 0.013H 0.014H 0.011H 0.012H 0.010H 0.011H
surface of 2H before weir
AT H Ak 7K T e 7 v 1
Descent height of water 0.040H 0.042H 0.047H 0.039H 0.041H 0.038H 0.040H
surface of H before weir
2 1K S CHD b 7K THT e 9% 1w 2
Descent height of water 0.150H 0.150H 0.153H 0.149H 0.152H 0.147H 0.149H
surface of weir crest( H)
KR G 3 5 HE T 5% 1 B B R
Distance between under margin 0.670H 0.672H 0.674H 0.670H 0.671H 0.669H 0.668H
and Pinzi position of weir crest
KT T ST K E b2 R
Thickness about under vertex to 0.668H 0.660H 0.667H 0.659H 0.665H 0.658H 0.661H
top vertex of water tongue
IR T S i 5 B S T BE 2
Distance between highest point 0.112H 0.111H 0.114H 0.109H 0.112H 0.108H 0.110H
of under vertex to weir crest
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Fig. 6 Velocity vector of flow field about different weir water heads
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Fig. 7 Pressure distribution chart of rectangle
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Fig. 8 Pressure distribution of sharp-crested weir
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