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Fig. 1 Single line drawing and perspective drawing of shaft inlet conduit (unit; mm)
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Tab.1 Main results of hydraulic performance for shaft inlet conduit with different lengths

ES =) WMIERE/ m WIEFEE/ m WIEREE/ m  WESEHEE % WEINBCEYEMAE, o WEKLBK/ m
HE11 15.5 8.0 5.2 97.3 86.0 0.069
EIV 16.0 8.0 5.2 98.4 88.1 0.069
75 % 00 16.5 8.0 5.2 98.8 88.9 0.065
T 13 17.0 8.0 5.2 99.0 89.2 0. 064
T 14 17.5 8.0 5.2 98.9 89.4 0.065
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Fig.3 Relationship between conduit hydraulic performance and conduit length
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Tab.2 Main results of hydraulic performance for shaft inlet conduit with different widths
ES ] IR E/ m TIETEE/ m WIEEE/ m o WHMRSIEE % WEMBCEEIMEE o WIEAKK#K/ m

FE21 16.5 7.0 5.2 98.8 89. 1 0.090
FE22 16.5 7.5 5.2 98.8 89.0 0.073
X 16.5 8.0 5.2 98.8 88.9 0.065
Fi%E 23 16.5 8.5 5.2 98.8 88.8 0. 065
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Fig.4 Relationship between conduit hydraulic performance and conduit width
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Tab.3 Main results of hydraulic performance for shaft inlet conduit with different heights

VEE ko3 WK/ m WIETEE/ m WIEEE/ m FOESAYISE % FEINBCESARE © FEACKHIR/ m

etk % 31 16.5 8.0 4.2 98.8 89. 1 0.082
etk 32 16.5 8.0 4.7 98.8 89.0 0.072
R 16.5 8.0 5.2 98.8 88.9 0.065

Hede )i % 33 16.5 8.0 5.7 98.9 88.9 0.064
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Fig.5 Relationship between conduit hydraulic performance and conduit height
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Influence of control size of shaft inlet conduit on hydraulic performance

XU Lei, LU Lin-guang, WANG Hai, LI Ya-nan
(School of Hydraulic, Energy and Power Engineering, Yangzhou University, Yangzhou 225009, China)

Abstract: According to the preliminary parameters of Pizhou pumping station in East Route Project of South-to-
North Water Diversion, and based on the method of 3D turbulence flow numerical simulation for inlet conduit, the
influence of the control size of the shaft inlet conduit on hydraulic performance has been studied. The influence of
conduit control size including length, width and height on the velocity distribution, weighted average angle at the
conduit outlet section and hydraulic loss has been revealed, and the velocity distribution in the conduit has been
analyzed. The research results indicate that the control size has comparatively obvious influence on the hydraulic
performance for the shaft inlet conduit; the increase of the control size improves the hydraulic performance of the
conduit obviously, and its influence is going to be gentle after the size increases to a certain value; the control size
of the shaft inlet conduit for the Pizhou pumping station is reasonable, the flow in the inlet conduit contracts
smoothly and uniformly, and the stream line layers are clear; and there is no improper flow such as separation or
vortex in the conduit, and the hydraulic loss is little. The analysis results can provide a theoretical basis for the

hydraulic design as well as the control size of the shaft inlet conduit.

Key words: tubular pump unit; shaft inlet conduit; control size; hydraulic performance; numerical simulation



