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3-D Numerical Simulation of Inlet Structure Flow in Pumping Station
Based on Eulerian Solid-liquid Two-phase Flow Model
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Abstract; Sediment deposition in the pumping station has a huge negative impact on unit operation. 3-D
CFD method was used to simulate pumping station inlet structure flow based on Eulerian solid-liquid two-
phase flow model. Numerical results of preliminary scheme show that sediment deposition occurs in the
forebay of pumping station because of poor flow pattern therein. In order to improve hydraulic
configuration in the forebay, one modified measure was reconstructing water diversion weir shape, and
another measure was setting a water retaining sill in the approach channel. The simulation results of
modified scheme prove that back flow in the forebay was eliminated and sediment deposition region was
also reduced greatly.
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Fig. 1 Sketch of whole preliminary arrangement

of hydraulic structure
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Fig.2  Velocity contours and streamlines in horizontal

section (H= -2.4 m) for preliminary scheme
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Fig.3 Contours of sand volume fraction in horizontal

section (H= -2.4 m) for preliminary scheme
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Fig.4 Contours of velocity magnitude in vertical cross

section for preliminary scheme

(a) Wi 1 (b) WrE 2 (c) Wrim 3

WP S R, Pe U A BR 23 B e I T T 46 12
R, AL B b AR R 2 B R, P vD R AR 73 SR A A
DY 5 oy T v 2 0t i A R BT 1) 0 26 b R TR
JZE i, - HL3E 5 e 1 7 1 B B s 9 DX e
LA AT It 72 00030 e DX 38 82 A H B I A 1 8 00 TR B 5 D8
b T A B i it e ) 5 T T AR O, X S ] 2
FITEL 4b J7 733 AR 38 X A R A — B

©
5 SRl KN IS A B 5 58 3 ERT T AL PR DA FR 73

Fig.5 Contours of sand volume fraction in vertical cross

section for preliminary scheme
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Fig.6  3-D sketch of the whole improved arrangement

of hydraulic structure
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Fig.7 Velocity contours and streamlines in horizontal

section (H = —2.4 m) for improved scheme
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section for improved scheme
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Fig.9 Contours of sand volume fraction in horizontal

section(H = —2.4 m) for improved scheme
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