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Influence of middle division pier on hydraulic performance
in pumping station outlet conduit
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Abstract; In order to study the influence of middle division pier on the hydraulic performance of a low
head pump system, 3D turbulent numerical simulation method was applied to calculate the flow patterns
and hydraulic losses of a separated conduit of a certain low head pumping station. Under the design
discharge that the middle division pier was set in the conduit, the hydraulic losses calculated were
increased by 0.024 m and 0. 033 m, respectively. Transparent conduit model experiments were carried
out to validate the calculation results. The results of the model experiment are consistent with those of the
numerical simulated ones. Based on the numerical simulation and model experiment results, the influence
of the pier on the hydraulic performance for both siphon outlet conduit and straight outlet conduit were
studied. The results indicate that the flow pattern in the conduit is asymmetrical due to the influence of
the flow circulation at the outlet section of the pump guide vane. And consequently, the hydraulic
performance of the conduit was affected to a certain extent by the pier. The longer the pier, the larger the
influence. Therefore, the pier is unprofitable to the hydraulic performance of the conduit and the pier for a

large pumping station with low head could be removed if the structural design condition of the conduit is
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Fig.1 Grid drawing of calculation region for siphon
outlet conduit
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Fig.2 Grid drawing of calculation region for straight
outlet conduit
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Fig.3 Flow pattern of siphon outlet conduit

B 3a AT UL, 3038 3 O HOK ERA — 2 SR L
7K L 2 SRR WA AE s S R K RE LA B
b 1 1 L7 1) B RO B R 5 /N, fEL B O R
BHZESYT K, EFHBUA R R WM, 3 B
B T4 f AT BN PR, % BLILE P TE I IR
BLR s K i 30 BB o DU B v, R B
AP RS R, WOK W =1, 3 IR e
IE T W B 22 000, T £ A £ A ) 8 X 3 et
B FAE .

F P 3b AT I, HE R A B E SRR PR
R AL B VA0 A A5 A AR 1) 5 O T I B B S
SIS IR SY X B ER A LS KA IR WK
&, & T8 X BT R A IR,
2.2 SRR kiR E K SR KRR

SR i K L K R, 7R B R
BREKABKEE b, ABERITER L HES
SRR, 78 KW IE P B B 2 5 K B
i BRI K 1K 10 0. 03 m 4.

B 1SRRI HATE K N R M

Tab.1 Numerical calculation results for hydraulic loss
of outlet conduits
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Tab.2 Comparison between results of numerical calculation
and model test
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