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Investigation of Air and Water Distribution Uniformity during Combined
Backwashing in a Deep Bed Filter Using CFD Simulation
YUN Dan-dan, LIANG Shuo, WANG Yan-zhi, ZHAO Qiao-hua, YAO Qing-yuan,
WANG Lu-jun
(Beijing World ’s Water Technology Co. Ltd., Beijing 102308, China)

Abstract: The experiment was carried out in the denitrification deep bed filter at Tong’ an Water
Purification Plant in Xiamen to theoretically verify the local designed parameters of the filter bricks,
evaluate the empirical feasibility, and assess the uniformity of water and air distribution. A computational
grid model was developed to simulate the distribution of water and air through filter bricks located at the
bottom of the filter, and computational fluid dynamics (CFD) simulations were conducted to analyze the
aeration process in backwashing. The water and air distribution system located at the bottom of the filter
ensured uniform dispersion of air and water across the entire filtration plane, thereby enhancing the
backwashing efficiency. With an optimized layout design, this system provides technical support for
project installation and construction, enabling visual simulation of aeration performance in engineering
applications and preventing the need for secondary adjustments of water and air distribution during actual

implementation.
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Fig.1 Results of simulation and experiment
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Fig.2 Velocity cloud maps of long cross section
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Fig.4 Air volume cloud maps of cross section at different

positions
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exit of filter bricks

3.4.2 UEREAIKRG =B S50 HT

PR KRB 0 52 SR B A . 0
Tt N R PR KA — R AT B B B, 25 Ak AR K o7 3
NI NS O B e ¥ 1 5 W s o £ v A S O L D |
P FR RO AR BR A AR S R T AR
1| = T 8 7 o R s o I Y =X 3T R A W
IR TR B A i 409%0~80% Ze A7 , T HE % K
J R 7K G A ¥ 50 U B 0 7 A 7K o AR op— R i
Jis I R A A BRI AR AR R D) e A AN AT
T 2 e B 1 A U8 A% 2 T A 7K B AT SIEEA 50 43 B
3.5 BEANSGRAREZBSSHT

R T T8 2 PR - T 3 B2 = TN ] 6 s
(NZERN AR IEES A1 0.2.1.2.3.4.5.6m).

TRA T/ (mes™ )

10

)
0 01 02 O"i 04 05 06 07 08 09 10

a. R = 14
TRA T/ (m-s™")
0 g ' ]
0 01 02 03 04 05 06 07 08 09 1.0

b. AT ¥ 7 [F
E6 #EmEEREMKTEEREZRE

Fig.6 Cloud maps of sectional and long plane velocities
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