v E 2 K HE K
CHINA WATER & WASTEWATER

Vol. 36 No. 10
May 2020

%3645 F10#
2020 %5 A

DOI:10.19853/]. zgjsps. 1000-4602.2020.10.016

BRI T RIS SIEE ISRt R

AR g 4L
(LB TIRTEZRBAARLERE <ER >AMRNE, LiH 200125)

B OE: ALETERLRKERERBRREFREG EGTT A, AT RSB ERRESR
Z RSB BN BRAN (R R K 2L B AR K [ A Rk A TR AR R F AT T
HeAg I, 3B T I AR F (CFD) 3R SEMG KA, R ELRAELEEXN A E
B RACHE 3, T8 3 HORE 5T AT F AR T AL L 69 R BRI T AT T AR 3 69 1L

HEE,

KR HEKRFRSE;, BB KAZTE; kA% AL H; HEAKRAF
(CFD)

hESES . TU992 XHEkARIRAD: B TEHE . 1000 —4602(2020)10 —0089 - 06

Optimal Design of the Combined Construction of Drainage Pump Station
and Storage Tank under Complex Land Parcel Conditions

YU Pian-hong
(Shanghai Urban Construction Design and Research Institute < Group > Co. Ltd., Shanghai
200125, China)
Abstract; Taking the design of Zhanghuabang East drainage pump station and storage tank in
Baoshan District of Shanghai as an example, the design was optimized under complex land parcel
conditions of poor inlet, narrow and irregular location, and the blocked stormwater outlet by waterfront
wharf. The optimal analysis of inflow pattern simulation by computational fluid dynamics (CFD) and the
optimal joint construction measures of pump house and the storage tank up and down were proposed. The
optimal selection of the minimum environmental disturbance for the outlet flow diffusion parameters
crossing the existing wharf was carried out by means of the numerical modeling analysis.
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General layout of pump station
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Fig.2 Layout plan of rainwater pump
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Fig.3 Flow line of flow channel at water depth 3.3 m
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Fig.4 Cloud chart of velocity isoline in plane X direction
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Tab.1 Average velocity of different schemes
m-s™'
o T
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JEisT % | 0.86 | 0.56 | 1.91 | 0.94 | 0.39
R E 0.60 | 0.74 | 1.25 | 0.51 0.23
flfb 7% 2 0.44 | 0.49 | 1.53 | 0.37 | 0.41
Ak 5% 3 0.53 | 0.66 | 0.48 | 0.55 0.93
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Tab.2 Maximum transverse deviation value of different
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fifb 5223 | 33.83 1 39.80 | 34.47 | 39.22 | 21.76
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Fig.5 Layout plan of pump house and storage tank
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Fig. 6 Side elevation of pump house and storage tank
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Tab.3 Change of flow velocity after construction of drainage outlet m-s
Ji H K BKE E= bl
A i I 0.90 ~1.00 0.15~0.20 RORIREZ A 0.95 HORTHZ R 0. 12
b FEAR GG HTI-FAT | Sk R RS 15 A | SEA S SKHTI-PAT | S5k R &R 90° Kk ff
% S T B 1 3 <0.01 0.05 0.01 0.11
o oNCIb kS 0.20 0.40 0.20

BTV R ST, H T 0 R % B A 1
HR K RS ) 30 A HE BB R, 23 (A TR
FHEEIE ) (JTS 181—2016 ) H K AR i i 19 B E
FUC TR ) S LR L 0.3 m/s, 8] 3 U U B
i1 0.4 m/s, PAFR3 TN, A5 Sk v AR 1) L R
[ 7 B A A R 9 5K, R 7K 2 1 7K T I e B
H0.25 m/s Gidi o R/ 7K G 53k T U 11 3 B
Ml AR SR A P AL HE
5.3 XEBIIEMRERAKELTH N

B RN K S 0l K A TR Sk BTV 2R 4 35
m, A o7 FHIE AT K3, X AT P AN L 5 38 L 5 e 45
N TS BT R i) 30 R e R [ 9 5 R 4 6 BT
BOR RSk IE F TAE XA AMESE R RN Wi
B FRE it il A L %) 7 4 0 A TR R B, Sy R
L TE R ) 5% 25 R IE ML 4, TERS Sk i 434 1% LED T
) By A SR AR B 3 S U R R

e K O RV O B Sk R Sk
SR /= N QAN BTN I N N Y ST WA S
PERIR YD R, BRI I Yo o] B (R F1 s T oo Y 52 i ¢
/o AH K FTHEAR 255 R 4R R 7K A 1R 1 Al — SE Y
S I A AT Sk i K T MBI | R IR LR iR
BRI R T REHE it o
6 %iE

B 5%t 214 30 T K 2 3 B B I I ) A )
R EREE R e S0 Z PR, SR FTHSL AR 127 (CFD)
A X T K 5 3 T KA T A T — A O B T A
G3HT I RO R K A R AR 15 T R A AL U
AT 8 s RAMG K SR & i b & A &
LT FH ML A R T K R R B R T
B+ NP T LR AP BRI 22 4 5 3 el T 7K R
K I T8 432 SRR A Sk BT VLAY 2 2 AR
3BT K A R 0. 25 m/'s IRt Sk Hij 1 86 1]

B K [ 5 B 24 A AT R
BRI R A R R 25 HEK At R
BT A B R

Sk

(1] BRIR. R T 45 Sl iy el B B A K AR e[ 7).
47Kk HEK ,2019,45(6) 1 -5.

Zhang Chen. Drainage engineering design based on the
concept of sponge city construction [ J]. Water &
Wastewater Engineering, 2019, 45 (6): 1 - 5 (in
Chinese) .

P AR D B At R SR K R BT[] &
JKHEK ,2010,36(3) :46 - 48.

Xiao Yan. Introduction of the design of the underground

(2]

storm water pumping station in Expo [ J]. Water &
Wastewater Engineering, 2010, 36 (3): 46 — 48 (in
Chinese) .

TEERA AR L (1968 — ) 4, B AL Bt %
TR, BRI o A A TR, A
AR TR AR K PR VA BT 5 0 5
TAE,

E - mail:23733819@ ¢q. com

%5 5 7 :2020 - 02 - 08

.04 .



