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Tab.1 Related data of efficiency modification in the high efficiency area of partial pump models on the same test bed

. W MiRBAfE,  MERBRCR/ 4 SH G (S il REBHR/ RELRR
IR RS "
(m® +s7!) m % 2/ m % BIEME %
TJ04-Z1L.-07 0.360 3.5 83.5 1 250 0.156 87.2 3.7
TJ04-Z1.-06 0.350 4.8 85.0 1 000 0.148 87.6 2.6
TJ04-ZL-19 0.370 6.0 85.0 850 0.165 87.3 2.3
TJ04-ZL-20 0.350 6.5 85.0 800 0.148 86.9 1.9
TJ11-HL-05 0.326 7.83 86.0 500 0.139 87.5 1.5
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Fig.3 Relationships between conduit efficiency and pump system efficiency and conduit hydraulic loss and pump system head
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Tab.2 Main parameters and conduit hydraulic losses of design discharge of 3 elbow inlet conduits
KA IKEE M I P WLIA H T WK IR NSV WAETEN
GES ko3 HAA/ m (m-s7!) (m-s7") TEAE/ m I{E/ m
E 3! 3.0 0.825 6.45 0.136 0. 140
VE Y 3.4 0.825 5.02 0.080 0.082
FE3 3.6 0.825 4.48 0.073 0.069
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Fig.4 Flow filed charts of design discharge for 3 elbow inlet conduits
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Tab.3 Main parameters and conduit hydraulic losses of design discharge for 3 siphon outlet conduits

K UiE VIS UL HE 3 E/ LI H PR JRIRIAEES IR RIS

LES K] HR/ m (m-s™) (m-s") WAL/ m LR m
Ve 3.0 5.08 0.925 0.423 0.435
VP 3.4 3.96 0.925 0.254 0.258

FE3 3.6 3.53 0.925 0.203 0.188
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Fig.8 Flow field of design discharge for original and optimized inlet conduit of Baoying pumping station
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A study of the key problem of optimum hydraulic design for
a pump system with low head

XU Lei, LU Lin-guang, LIANG Jin-dong, WANG Gang, DONG Lei
( College of Hydraulic Science and Engineering, Yangzhou University, Yangzhou 225009, China)

Abstract: An in-depth study on the problem of optimum hydraulic design for a pump system with low head has
been made in this paper. The efficiency of a pump system with low head is divided into two aspects: one is pump
efficiency and the other is conduit efficiency. Some problems about the definition of pump segment in the pump
system, efficiency modification for the pump segment and flow pattern of inlet conduit in the pump system are
discussed. The influence of conduit hydraulic loss on the conduit efficiency and pump system efficiency is analyzed
and the influence of both flow velocity and flow pattern on the conduit hydraulic loss is illustrated by calculation
samples, from which the conclusions are drawn as follows : under the condition of low head, the key problem of how
to increase the pump system efficiency is to reduce the conduit hydraulic loss as much as possible; The essential
way to reduce the conduit hydraulic loss may be to lower the flow velocity and improve the flow pattern in the
conduit. The approaches to reduce the conduit hydraulic loss mainly include: to choose the type of pump system
and conduit with the optimal hydraulic performance, to suitably lower pump nD value, to choose better pump
model, to suitably relax the restrictions for conduit control size, and to sufficiently optimize hydraulic design for

conduit shape.

Key words: low head; pump system; optimization; hydraulic design
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