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Hydraulic Optimization Design of Inlet Channel of Urban Drainage Pumping
Station
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Abstract: Based on the physical model test method, the hydraulic characteristics of the inlet
channel of a stormwater pumping station in an urban diversion and forced drainage system were
investigated, and a rectification scheme to improve the undesirable flow pattern and eliminate the harmful
vortex was proposed. The results showed that, in the original design, there was a large area of backflow and
vortex in the inlet channel, which might affect the normal operation of the pump. Different optimized
rectification measures indicated that the two kinds of rectification measures (single stilling pier and
anti-vortex beam) had limitations in the optimization. The combined rectification measure of stilling pier
and anti-vortex beam improved the undesirable flow pattern in the inlet channel and effectively prevented

the occurrence of vortex and air intake.
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Fig.1 Schematic diagram of physical model test device
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Fig.2 Velocity measuring section and location of

measuring points
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Fig.3 Photos of flow pattern in low-water condition
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Fig.4 Photos of flow pattern in high-water condition
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Tab.1 Lateral deviation at the suspended height of the water-absorbing bell mouth on the section a of the
original design %
5 g I 5 G 5

1 2 3 4 5 6 7 8 9 10 11

AL K | 557 | 21.8 158 | 214 | 297 | 372 | 403 | 387 | 43.1 19.0 | 209

KA 4.3 223 8.1 14.0 1.8 13.5 14.2 74 14.2 8.6 0.8

Bl [ <2 32.1 36.9 28.5 42.0 30.9 29.2 52.0 43.7 42.7 19.6 20.6

=K AL 10.3 2.2 8.0 32 14.5 17.6 11.2 10.4 21.6 11.8 11.8
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Fig.5 Schematic diagram of the layout of stilling piers

a. HEH Tk b. BHEACHTTH T8
6 MKERNRSRR
Fig.6 Photos of flow pattern in front of suction chamber
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Fig.7 Photos of flow pattern in front pool
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Tab.2 Lateral deviation of suspended height of water-absorbing bell mouth at section a (stilling pier measure)

%
% A W 55 05
1 2 3 4 5 6 7 8 9 10 11
JCIH 18 557 | 21.8 | 15.8 | 21.4 | 297 | 372 | 403 | 38.7 | 43.1 19.0 | 209
AJiiE PR ¥ 79 | 239 6.3 | 393 | 186 31 | 197 | 11.6 | 120 | 13.1 | 313
RHESS I 15 387 | 162 | 174 | 281 | 292 | 10.8 | 19.9 | 229 | 121 | 132 | 437
JCIH 1 32.1 | 369 | 285 | 420 | 309 | 292 | 52.0 | 437 | 427 | 196 | 206
Bl RN B 289 | 42.1 | 246 | 227 98 | 108 | 60.7 | 655 | 482 | 59.5 | 60.6
WUHERS #7184 215 | 214 7.0 | 123 | 194 | 323 | 439 8.4 9.8 | 42.1 1.7
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Fig.8 Schematic diagram of layout of anti-vortex beam
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Fig.9 Photos of flow pattern
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Tab.3 Lateral deviation of suspended height of water-absorbing bell mouth at section b (anti-vortex beam

measure) %
M 5 42
5 ) 5 4
1 2 3 4 5 6 7 8 9 10 11
. To B it 4 21.2 21.0 25.9 40.6 17.2 20.3 31.5 15.8 5.8 30.3 31.5
A E —
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. PR | 48.0 | 29.1 | 248 | 459 | 414 | 192 | 411 | 550 | 358 | 30.1 | 204
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Fig.10 Schematic diagram of layout of combined
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rectification measures
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Fig.11 Photos of flow pattern
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Tab.4 Lateral deviation of suspended height of water-absorbing bell mouth at section b (the combined

rectification measure) %
M 5 40 =
5 G M 5 g5

1 2 3 4 5 6 7 8 9 10 11

A JREE LAt 212 | 21.0 | 259 | 406 | 17.2 | 203 | 315 | 1538 58 | 303 | 315
1H TN
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B JCHE LAl 48.0 | 29.1 | 248 | 459 | 414 | 192 | 41.1 | 550 | 358 | 30.1 | 204
18 N N

e 21 4 2 i 55| 46 | 97| 19| 77| 35 178 | o1 | 228 | 1.1 | 157
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