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Influence of height of throat section of elbow inlet channel on performance of vertical pump system
YAN Tianxu, LIU Chao,ZHA Zhili, HUANG Jiawei
(College of Hydraulic & Power Engineering sYangzhou University s Yangzhou 225009,China)

Abstract: In order to ensure a good flow pattern when the water flows into the curve, the end cross-section of the inlet of the el-
bow inlet flow channel usually has a small height,and is called "the throat". Based on CFD numerical simulation, we carried out
scheme design and modeling calculation, conducted quantitative analysis on the height of the throat section of the flow channel,
and studied the internal flow state and pump system performance in each scheme. The results showed that: the scheme with a
large throat height had a slow flow velocity at the curve and small hydraulic loss, but the flow velocity changed rapidly with un-
even distribution, The small height scheme had a fast flow velocity and large hydraulic loss, but the flow velocity changed slow-
ly, with high uniformity at the outlet. The optimal solution for the throat height in the study was 0. 8 times the impeller diame-
ter. The pump system efficiency of this scheme reached 79. 08% at 340 L/s.
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Fig. 1 Schematic diagram of elbow inlet flow channel (unit:mm)
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Fig. 4 Relative axial flow velocity distribution at outlet cross-section under design condition
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Fig. 5 Axial flow velocity uniformity curve
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Fig. 6 Hydraulic loss as a function of flow of inlet flow channel
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Fig. 7 Velocity distribution at the throat (Unit:m/s)
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Fig. 9 Numerical simulation prediction of performance
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