oK AR 2021,40(1) :28-36 Water Purification Technology

! [

! KBS o P K AR |

PRSI ¢

T U R ORI, 45, KT K A K D R B S S5 DA [ T ] . ¥k ER ,2021,40(1) :28-36.
FANG R F, ZHU J P, ZHANG T Y, et al. Hydraulic characteristic simulation and structural optimization for clear water reservoir of WTP
[J]. Water Purification Technology, 2021, 40(1) :28-36. Eah

K T 58 7kt B 7K 145 MR 3L 5 S A AL |

Jr LA R

(RIBE R IR 2 5 TR B, 19 Je 4 ] 5 BRI o R S0 3, B 200092)

-- EEeE

B E DFKEAKHC R A 7 FOR RS S K LA ARLIES T CFD 554, %tk 3R AR T 9 BRI, 25
FH VE/KU AT B S BRI, J5 BOA B A R RSP R AR =, AR — AN R X, S AR K TR RN S 3 A X
B | A NI 2 B2 ST AR 7 SO | W6+ B I 18 S T A a2 o s A\ L= s s R L1 R R R R
KU B BIARE RS o AN, S HE KRN 1.2 m/s F1 2 m/s I, SO AR 3 B A0 5 103 K JAs 5 R G RR T 4 22 | L AT
5 B K T RN ARFRE T/ T 43 B TE 23% 1 13% , CFD BBl 8w , SEbr TR o H Tl AR 2 25 A & BB S s
KL 37 T 8 R0 T A T4 BE I 8] YK 1.2 m/s 12 /s I S5 M0RE O TEAE Al T,/ T 23042 Tt 319% F01 38% ,{H
[l 255 R L M m P sh , 2 miE KK Ty S E SR L SRR T LICAK T B K i AR S %
KEIR KM IHREGEE it HER YRS

FESZES . TU9I CERFRIRAS . A MEHS: 1009-0177(2021)01-0028-09

DOI:; 10. 15890/]. enki. jsjs. 2021. 01. 006

Hydraulic Characteristic Simulation and Structural Optimization for Clear Water Reservoir
of WTP

FANG Ruofan, ZHU Jingping, ZHANG Tianyang, XU Bin "
(State Key Laboratory of Pollution Control and Resource Reuse, College of Environmental Science and Engineering, Tongji University,
Shanghai 200092, China)

Abstract Characteristic of flow patterns and particle diffusion of clear water reservoir with 7 different structures was studied by numer-
ical modeling and CFD simulation. The results indicated that the flow pattern in the first section of clear water reservoir was close to the
mixed flow, and the flow in the rear section was gradually uniform, which was approximately a plug flow pattern. At the entrance of the
first corridor, back-water surface of guide plate and corner area of the curve were prone to backflow, large area of circulating flow and
other hydraulic states. Increasing the number of guide plates, extending the length of guide plates, and setting the inlet and outlet in
the center of the corridor could effectively improve hydraulic efficiency of clear water reservoir. Due to its more corridors, vertical ar-
rangement of guide plates had higher hydraulic efficiency than parallel arrangement, and its hydraulic efficiency index T,/ T value in-
creased by 23% and 13% when the inflow velocity was 1.2 m/s and 2 m/s, respectively. CFD simulation showed that structural col-

umns used for pool stability would significantly affect flow streamline and disinfectant particle residence time, and increased T,/ T val-
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ue by 31% and 38% when the inflow velocity was 1.2 m/s and 2 m/s, respectively. Meanwhile, structural column could cause longi-

tudinal disturbances and it was one of important factors affect the hydraulic efficiency of clear water reservoir. The results can provide

reference for the design and optimization of clear water reservoir in water treatment plants (WTP).

Keywords clear water reservoir computational fluid dynamics( CFD)
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