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Solution to Water Hammer Problems and Operation Optimization of Large
Ultrafiltration System
FANG Wei-tao, SUN Fu-qiang, @~ WANG Si,  XIE Chen, = WANG Tian-ji, YANG Lei
(Beijing Waterworks Group Co. Ltd. , Beijing 100041, China)

Abstract: In the pressure ultrafiltration system of Shijingshan waterworks, the COD,,, of filtered
water after backwashing shall be less than 3 mg/L, which can be achieved by increasing both the soaking
time of sodium hypochlorite and the washing flow rate. When the waterworks was operating at low load,
there was a conflict between the backwashing of filter and the water intake of ultrafiltration system, which
was solved by optimizing the backwashing parameters and adjusting the ultrafiltration water intake lifting
mode. In the initial operation of the ultrafiltration system, there were also problems such as water hammer
in the inlet and drain pipe of the backwashing tank, which were solved by adjusting the valve switching
time and adding exhaust port. At the same time, the parameters of the ultrafiltration system, such as initial
operating pressure, flow rate, water quality, and power consumption were analyzed. By improving the
operation mode of the lifting pump, simplifying the chemical cleaning process, and reducing the chemical
cleaning frequency, the ultrafiltration unit consumption has been reduced to 0.058 kW -h/m’, which

improves the operating performance of the ultrafiltration system.
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Fig.1 Flow chart of treatment process of Shijingshan

waterworks
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Fig.2 Process flow of ultrafiltration membrane group
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Fig.4 Schematic diagram for tertiary maintenance of
drainage branch pipe of ultrafiltration system
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Tab.l Comparison of power consumption of

ultrafiltration lifting pumps with different operating

number
K PANEZH PE| SRR | B T
Wi -
sty SO ki o | sk | (SFEg
& | TP RS EI% MPa | F1/MPa I
1| 30 78 | 0.065 | 0033 | 568 | 0.047
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Tab.2 Comparison of operation parameters of
different backwashing membrane sets

FRUBTHE RN Eh
TR/ R
(m’- |SREE/(L-
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BRI 2 B, — K AT LUK B ol 7K 22 1)
Je B 172, 308 KR AR S s /K AL 1Y
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Tab.3 Analysis of operation power consumption

SR HAth L FE L
Tiji 2] Y - j=5
i H BT | erhik (25 FEALEE ) it
HE/(kW-h) | 1363.2| 104.4 19432 | 1661.92
PAE/(KW-h-m™)[ 0.0473 | 0.0036 | 0.0067 | 0.057 6
5 kb/% 82.03 6.28 11.69 100.00
3.2 HESH
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Tab.4 Changes of effluent quality before and after
membrane immersion and transmembrane pressure
before and after CEB

e mAEg/| coD,, / / g/ )T
LZ| Bré {ﬁﬁj (mg-1-Y)| PH (mf-irl) (mj-lrl)gfg
4 [BRUIRT[0.027| 1.58 |8.15| <0.05 | 0.026 | 28
CEB|##1)5(0.024| 131 |8.06| <0.05 | 0.021 | 22
LR MIET 0.025| 1.44 |8.11| <0.05 | 0.030 | 27
CEB|#2¥1)5(0.024| 1.42 [7.99| <0.05 | 0.028 | 22

T 0 25 S R I, A D I 22 T YL R I L
T, Bk NaCl0 Y Jnsi S 6 © RE T /2 223K, T NaClO
SRR H G AN AR, A% 5 L, B LAAE IE R
THOLT , 0125 W T2 B U8 R Geis 17 f far <50% I, 4
ZE B AT — IR B4k CEB ;1817 17 faf >50% B, 43 H iF
17— i1k CEB; R 48 X bRz 1718 i , #4742 CEB
RN S

FEMBIPIRET , I T #E17 CIP, HZGFER
83T
3.3 KRS

R U8 R GEAE Sk I K 2 B S — T8 A PR
I, AN B B YE T ) KR, IR
FE— AR A IR R BR BN R A ) b
FL R, BEHFELR K R <0, 1 NTU, Bk 5 Chi i >
2 wm)<50 N/mL, A AP W HT R R BR R
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Tab.5 Effluent quality of ultrafiltration system

| MUE/NTU|COD,, /(mg-17") | NH,~N/(mg- L") {6 7 8550/ (CFU-mL™)[#22/(10°4~ - L) | 8K/ (mg- L) |83/ (mg- L")

K 1.941 1.85 0.04 630 1327.42 <0.05 <0.008
RAPIEML K| 0.102 1.19 0.03 39 21.3 <0.05 0.034
BIERGH K] 0.048 0.96 0.03 3 0.23 <0.05 0.032

0.20%.

TE: EIEAH EE K, X COD,, NH,-N B8 V& SA BRI 25 B 325008 97.53% \48.11% .25.00% .99.52% .99.98% ; 1
AR HE U8t , Xk B L COD,, NH,-N | B 3% 6 80 8 28 40 10 25 BR R 43 31 A 52.94% . 19.33% . 0.00% . 92.31% ., 98.92% |

T JROKOK SR, AT T S R 7 75 e ]
R, BT LA I PR 00 F b VA ARG N, 7 R SR T 40U
B (22 pm) BURAE R 0N mL, PAFE 5 th 7 35K B 48
BRIt T 8 K 0 A SRR bR AT, B VR RO
P Lt K AR K $1) 99. 99% , 1H HE M Ak
%, W 2 H T A B KK Bk, S 08 R 4e i

IETERER 4F. COD,, SRIEFRIgA —E T B RUFEAIR,
UEUTEIE R AR R B A —E B LB H
e i AN R AR K, W /R LT- 80 L BRACR , Ui
BRI MR L I FL AR R 20 nm, (ELF 43 F G ) I
FABA THEE

A s KT R AR KRB, T A B T 1IE%
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