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Optimal Design of Outlet Conical Pipe for Open Dual Directional Pumping System
ZHOU Wei',TAO Wei', ZHOU Hong bing>, TANG Xiur cheng’
(1. Jiangsu Surveying and Design I nstitute of Water Resources Co. ,Lid. , Yangzhou 225127, China;
2. Yancheng Surveying and Design Institute of Water Resources, Yancheng 224002, China)

Abstract: In order to meet the double functions of irrigation and drainage and to save civil construction invest ment, dual direc
tional pumping system was adopted in the new ly built Zaogang pumping station, considering the large difference bet ween the de
sign and check head under the irrigation and drainage conditions. Under most of the irrigation conditions, the crest slab will not
be submerged with free water surface. Based on the analysis on the design features of duat directional inlet and outlet passages
of Zaogang pumping station, the method of computational fluid dynamics was applied to perform numerical simulations on the
internal flow of full passages including inlet and outlet passages, impeller, guide vanes, and gate slots, and the optimal hydraulic
design of outlet conical pipe and the prediction of pumping system performance were conducted. The hydraulic losses of outlet
passage and system efficiency were compared for different schemes and the design parameters of outlet conical pipe were optt
mized. Under the design conditions, the pumping system efficiency of the optimal scheme has reached 66. 05% , w hich can effec
tively improve the engineering benefits of Zaogang pumping station.
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Fig. 1 Sectional drawing of Zaogang pumping station
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Fig.2 Five design schemes of outlet conical pipe
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Table 1 Design parameters and hydraulic

performances of five model outlet conical pipes

CEWIES TED %2 HE3 HE4L TES
HER = %/ mm 170 188 152 206 194
M HU () 34.01 31.34 36.99 29.07 30.55
HUKFIEK K/ m 0.602 0.580 0.645 0.585 0.575
TRIEHE B (%) 64.56 65.85 63.75 65.31 66.05
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