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Influence of Middle Division Pier on the Hydraulic Performance for

Inlet Conduit of a Large scale Pumping Station
LIANG Jur dong, LU Lir guang, XU Lei
( College of Hydraulic Science & Engineering, Yangzhou University, Yangz hou 225009, China)

Abstract: The combination method of numerical calculation and model test was applied to investigate the effects of middle divt

sion pier on the hydraulic loss and flow uniformity and average flow entrance angle at the outlet conduit when the inflow direc

tion was oblique at the elbow inlet conduit. The influence mechanism was analyzed preliminarily. The research results indicated

that (1) the influence of the middle division pier on the flow pattern at the elbow inlet conduit is insignificant with an increasing

of hydraulic loss of about 0 005 m under the design discharge; (2) when transverse velocity exists in the forebay, the middle dt

vision pier is beneficial to improve the flow pattern at the inlet conduit; and(3)the increasing of hydraulic loss at the inlet corr

duit is mainly due to the increasing of flow velocity caused by the reduction of flow area.T he results obtained from the numert

cal simulation method were consistent with those determined by the model test method.
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Fig. 1 Model grids of the simulation area at the elbow inlet conduit
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Fig.2 Flow pattern and flow velocity nephogram at

the elbow inlet conduit
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Table 1 Calculated hydraulic loss at the elbow inlet

conduit under design discharge
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Fig.3 Flow entrance angle at the elbow inlet conduit
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Table 2 Numerical calculation results of hydraulic loss at the

elbow inlet conduit under different flow entrance angles

- 15 B B ANV B B
aazels ¢ 15 3¢ ¢ 15 30
WIEK SR/ m 0.113 0.136 0.155 0.108 0.127 0.145
HH TR TR K R
IR (%) 98.3 97.8 97.2 98.2 96.8 95.9
1T T K N 2R
s ) 88.5 87.7 87.1 88.2 87.0 86.2
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Fig.4 Modeltest equipment of the inlet conduit
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Table 3 Comparison of the hydraulic loss at the inlet conduit

obtained from the numerical calculation and model test

%1 hy, o/ m hym/m
1 R L 0.113 0. 099
AN R B 0.108 0. 093
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Table 4 Numerical calculation results of the effects of thickness of

middle division pier on the hydraulic loss at the elbow inlet conduit

I G E KR I3 45K by, f m

Il 2 P - — —
FEEPN 1 BRI B TR B
TokR I 0.108 0. 042 0. 066
0 0. 109 0. 042 0. 067
0.01 0.113 0. 047 0. 066
0.0256 0.119 0. 052 0. 067
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Fig.5 Flow patterns of different horizontal

sections at the elbow inlet conduit
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