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Hydraulic Performance Analysis of Flow Passage Components in S-shaped
Shaft Extension Tubular Pumping System under Multi-conditions

Yang Fan' Liu Chao' Tang Fangpingl Zhou Jiren® Jin Yan?
(1. School of Hydraulic, Energy and Power Engineering, Yangzhou University, Yangzhou 225127, China
2. Hydrodynamic Engineering Laboratory of Jiangsu Province, Yangzhou University, Yangzhou 225009, China)

Abstract; In order to further study the hydraulic performance of flow passage components for S-shaped
shaft extension tubular pumping system, the whole flow passage of pumping system were simulated based
on the CFD technology under multiple operating conditions. The inner flow pattern and hydraulic
performance of flow passage components were analyzed. Focusing on details of flow field, the flow
characteristics in the impeller and guide vane were analyzed under three different operating conditions
(the small flow rate condition K, =0.368, the best efficiency condition K, =0.490 and the large flow
rate condition K, =0.613). The static pressure of pressure surface near shroud is larger, and the static
pressure of suction surface near hub is larger than that near shroud. With the increase of spanwise
location value, the differential pressure between pressure surface and suction surface increases gradually.
The static pressure of guide vane surface increases from inlet section to outlet section at K, =0.490. With
the decrease of flow, the recycling circulation ratio C,, decreases firstly then increases, and the minimum
ratio €, was 0. 031 at K, =0.490. The accuracy and effectiveness of numerical results were verified by
the physical model test. The test results show that when the flow coefficient K, = 0. 443 and the head
coefficient K, =0. 828, the highest efficiency of pumping system is 83.55% at the blade angle —2°.
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