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Design of lake pushflow based on Model Mike21

ZENG Xiuyun', CHEN Yulin®
(1.Fuzhou Technology and Business University, Fuzhou 350715, China;

2.Fuzhou Urban Drainage Co., Ltd, Fuzhou 350008, China)

Abstract; A hydrodynamic model of the water impeller based on Mike21 was constructed, and the impelling
effects of different working conditions were simulated with the sedimentation zone of the West Lake as the re-
search object. Based on the recommended working conditions, the average water changing rate on the west side
of the sedimentation zone tends to be stabilized within 7 h. However, the water changing rate on the east side
can only achieve stabilization in 16 h, whose efficiency was lower than that of the west side. Results show that
when the 7.5 kW impeller (one for use and one for stand-by) is used in the project, the measured average ve-
locity on the west side of the settling zone is 0.213 m/s, with only a difference of 7.9% when compared with
the simulation value, achieving the expected effect. The successful application of the impeller’s hydrodynamic
model based on Mike21 in the settling zone of the West Lake not only solves the problems about the compari-
son, selection and optimization of the impelling scheme, but also provides a theoretical basis and technical
support for hydrodynamic improvement in lakes of other cities.
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Fig.1 Layout plan of push flow scheme in West Lake’ s sedimentation area
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Fig.2 Flow field diagram of West Lake
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Fig.3 Calibration of flow field in the impeller
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Tab.1 Parameter calculation of the impeller

N =N 25y N3
g St B SRR/ W O SR IA YV uw/ v/
(m' - s7") (m-s™) (®) (m-s™) (m-s")
5.0 kW W 2.000 1.600 -70.00 0.55 -1.50
7.5 kW W 2.500 2.100 -70.00 0.72 -1.97
2.3 HRIE e (11 &) BT UIEX M, 2520, 24

AT R RSPk 7.5 kW e R L 5 7.5 kW HERUARE , DL3E XOAR MR- 3
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Fig.4 Initial state and flow field of different impellers
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Tab.2 Flow velocity of measuring points in sedimentation area ( west side) under different working conditions

Feo T AR/ (m - 7)) i SWB/ (mesT) t6WE/(m-sT) PEHEE/ (m s
TH1 IR AS 0.005 0.003 0.004 0.004
TH2 14 5.0kW 0.173 0.1118 0.169 0.151
T3 14 7.5kW 0.221 0.151 0.216 0.196
T4 24 7.5kW 0.329 0.230 0.334 0.298

3.2 HERBIERSH

HRAE 2 2 437, AR T A i, DLV X P
Y HA5 0.004 m/s, KT EHA R, R
5.0 KW BHERL AR (1 1 &) DI R ERA
L PEAC A AR 0.151 m/s  HERACRE
KAk B 5B 2R B AR & 0.160 m/s
RS- X5 AR L, i AN I 5 R 7.5 kW A

At (11 &) FiE R 0.196 m/s, K3
NEMFB KN E, T Rk, MR 6
7.5 kW TR AR (2B | UTveE X PG o
BIW A 0.298 m/s , {HAE I8 e B S0 fue i 1k 31
0.500 m/s, A, W 4(d), Fk, R 7.5
kW HEFLASTE 1 1 & IEH TOUR , nT AR K ek
FHEULHE X BIHEFSCR (AR 2 B 4 ot



5513

BT o AL R Mike21 BEHL A IINAHE L 1T

93

B, KIS AT 2o 0 JRL T B 3 s — 2 AR, i 2 PR
il A AR B AT, SO SR BN 1 HE i
FeT BRI, R 7.5 kW HED A (1
FH 128X REH L Hl i 36 T UE X PG ) Jmy 5 7K 3
FTIAJE AR
3.3 EBEEBKBRS
VOIS /N ) T 0 5% 8 i [ A T A N
COD TN TP %4515 Y A= AL s i AE A K,
I RDRE AR B R A i A8 AL A A Mike21 () XF
YRR, FF I A DT X AR () 7K S5 )

2888500
2888480

A

E
:

*

%
2888460 3
2888440 <

2888420

8238888

2888400

anes
coaRBS

2888380

eosrssssryast

2886360 :
s

2888340 E
Below -1

2888320
428200

428300 428400

e

2019-1-10:20:00 Time Step 9 of 49.

(a) 20 min

»
*

NIRRT

558208888

40- 48

(¢c) 2h

B
%*
#

IR
&
R8EEE
Wb b

428200

(e) 5h
E: BEYALKF 9T 2856 HF R

&5

[m]

2888450

2888400

2888350

Undotoedvaive 2888300

2888400

2888350

AR AR 0 ] SR PR AR AN AT A 7K S0 g bRt
R, SRAH 7.5 kW SR 28 (1 A 1 & 420) /Y
DUPE XA K R AL AN & 5 fis, B S ml o,
JaEIHET A, B AU Y 5 7 T R e T
TUUE X PG, T3 X VPG M ) 7 448K R AE 7 h N
CikE] 61.0 %, HHEA # TAE ; DUTE X AR M 32
VG R0 5 VG T AT T A DO DX P 0 g )
LRPLSG SR, K 3K, TR 16 h AR F]
SRR, BRI BT AR, FE (Al 20.9 %,
mk 3,

1l K
i
K‘)ng

)
cod

428200

(b) 1h

16- -8
Below -16
Undefined Value

[m]

428200

() 7h

LR X a7k ZIL IR (7.5 kKW HERES)

Fig.5 Change of water exchange rate in sedimentation area (7.5 kW impeller)
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Tab.3 Change of water quality in sedimentation area ( water exchange rate)
- MK/ % P %/ %
i1 1%} i3 SER 4 5 16 SEH

0:20 0.0 0.0 0.0 0.0 40.0 38.6 36.0 38.2
1:00 0.0 0.0 0.0 0.0 52.7 51.4 51.8 52.0
2.00 0.2 0.0 2.2 0.8 53.8 52.6 53.1 53.2
3.00 7.2 2.8 9.7 6.6 55.9 54.8 55.2 55.3
4.00 12.0 9.5 13.3 11.6 58.2 57.1 57.5 57.6
5:00 14.7 13.3 15.6 14.5 59.7 58.6 59.0 59.1
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