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Abstract

In general, the function of intake structure, whether it be a open channel, a fully wetted tunnel, a sump or a tank,
is to supply an evenly distributed flow to a pump station. An even distribution of flow, characterized by strong local
flow, can result in formation of surface or submerged vortices, and with certain low values of submergence, may
introduce air into pump, causing a reduction of capacity and efficiency, an increase in vibration and additional noise.
Uneven flow distribution can also increase or decrease the power consumption with a change in total developed head.
To avoid these sump problems pump station designers are considered intake structure dimensions, such as approaching
upstream, baffle size, sump width, width of pump cell and so on. From this background, flow characteristics of
intake within sump are investigated numerically to obtain the optimal sump design data. The sump model is designed

in accordance with HI code.
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(b) elevation view
Fig. 1 Sump dimensions views of wet pit type pump
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Recommenced sump dimensions in meters

FEEE A - A 5 8 0 5

Garlonu pet minuty pet pusip
Culic meters per hour per pump

4 e BWW pass) 8C 0C

Fecemmended 5Ump Jimensions n inches

Fig. 2 Sump dimensions versus flow

Table 1 Gemometry parameters for sump design

ftem Value(m) Remarks
Diameter of
D 06 suction pipe
C 03 Average
B 05 maximum
S 2 minimum
W 2 minimum
Y 3 minimum
A 6 minimum
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Fig. 3 Classification of vortices
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Fig. 5 Visualization of floor vortex
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Fig. 6 Computational mesh system of the flow domain

Hazhy Folezy f54S AHrr] Yste Fg 73 2
i AL ol g e Sorke

A& ARIAY Fg 79 §54L Re=9x10°0)2, Fr=061¢)
49t BEYIA £ B S e fEPeR

o

o
1o
1o

N
=%
rg
2
v
EO

3 3= =
FhelA BEAES 1ow/sRE " Fig e #7HA 4
AM AAsE FAGE eI s Fig. Ta)olA &

ol
n =4
2 ol%o] Bolw orFo] ARG EHA AFHE $AMEL U}
B A0l Fig 7 (09 ebd 298 978 sk A3
Sl fAAES el el
YA % 5 Sle] ARERA G YAES FUR T
e A ¢+ 9

{a) near the suction pipe

(b) near the inlet region

Fig. 7 Pathlines showing the vortices near the suction pipe and

the nlet region
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Fig. 8 Pathlines near the back wall
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Fig. 9 Vortex cores with Vortexline

(Constantinescu et al.'s results)
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