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Optimization of Water Distribution Uniformity of Inlet Distribution Channel
in V-type Filter Based on CFD
LIN Hui-ping', XU Shi-rong', HUANG Mao-lin°, YANG Xue-wei’, CHEN Fan’
(1. School of Civil Engineering, Hunan University, Changsha 410082, China; 2. China Machinery
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Abstract: The fluid with free surface in the inlet distribution channel of a V-type filter in a water
treatment plant was simulated by computational fluid dynamics ( CFD) through using volume of fluid
(VOF) model and turbulence model in FLUENT. The uniformity of water distribution was optimized by
adjusting the inlet pipe position of the channel, the weir height & width of the distribution weir and so
on. The simulation results showed that adjusting the position of the inlet pipe had little effect on the
improvement of water distribution uniformity of the inlet distribution channel, while adjusting the weir
height and width could increase the water distribution uniformity by more than 10% . VOF multi-phase
flow model with complex surface provides a theoretical tool for the design and optimization of water
treatment structures in waterworks.
Key words: computational fluid dynamics;  V-type filter; inlet distribution channel;

uniformity of water distribution; hydraulic optimization
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Fig. 1 Structure of water inlet distribution channel
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Fig.2  Geometric model for water inlet distribution
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Fig.3  Schematics of inlet pipe position
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Tab.1 Water level of distribution channel and height
adjustment of water distribution weir

FE 7K e 5 1 2 3 4
PEAE AT FO S K /m | 1,121 | 1.124 | 1.128 | 1.131
KA AR F/mm 0 +3 | +7 | +10
HE = A2 i/ mm 0 +3 +7 | +10
PHEE 5 HE T/ m 1.050 | 1.053 | 1.057 | 1.060
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Tab.2  Flow rate through weir and width adjustment of

water distribution weir

B KIE S5 1 2 3 4
SRt R ¢, /(L - s7') | 135.9 | 144.1 | 158.9 | 169. 1
JEHESE b/m 4.30 | 4.30 | 4.30 | 4.30
Wi R g/ (L - s7')| 151.9 | 151.9 | 151.9 | 151.9
VAL HETE b,/ m 4.81 | 4.54 | 4.11 | 3.87
HE s VA Ab/m +0.51| +0.24| -0.19] -0.43

4 ARACKR AT
41 EEHKEMCERNRUBR

TR K G A, A5 i b T PE TR K
A BCKHE A RSk Rt A R R HEAE R AN

# 3 iR
&3 HKEMEREENENEKBRITLL
Tab.3  Water distribution effects before and after adjusting
inlet pipe position
Bt 5 5 1 2 3 4
i . VEEEET | 1.121 [ 1.124 | 1.128 | 1.131
3B/ m
PR | 1,128 | 1.123 | 1.123 | 1.128
PR | 71 74 78 81
H# K Se/mm —
VEESS = 78 73 73 78
. _ PHEEHT | 135.9 | 144.1 | 158.9 | 169. 1
Pt/ (Les™)
PSS | 162.3 | 141.7 | 141.7 | 162.3
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Tab.4 Water distribution effects before and after adjusting

the height of water distribution weir

e G 1 2 3 4
AL m VEAEET | 1.121 | 1.124 | 1.128 | 1.131
] RS | 1.125 [ 1.130 | 1.136 | 1.139

5. |k S/ enm R | 71 74 78 81

s | 75 77 78 78
- | PAEERT | 135.9 | 144.1 | 158.9 | 169.1
W/ (L s ) = [ 147.8 | 149.4 | 155.0 | 155.8
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Tab.5 Water distribution effects before and after adjusting

the width of water distribution weir

TEh G 1 2 3 4
i . VEEEHT | 1.121 [ 1.124 | 1.128 | 1.131
SrBEIR KL/ m
JERCRS [ 1.122 11.126 | 1.132 | 1.136
VEFERT 71 74 78 81
B FoKk/mm —
PS5 72 76 82 86
. | VEEERT | 135.9 | 144.1 | 158.9 | 169.1
Wit/ (L-s™)—
VHEES | 147.7 | 148.3 | 155.0 | 157.0
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