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Flow field optimization and water quality improvement of Nanhu Lake based on numerical simulation // CAI Yi',
SHANG Fugiang®, TANG Lihua' , KONG Bin®, WANG Shuo’, WANG Keping' , MA Jinlong' (1. Department of Hydraulic
Engineering , Tsinghua University, Beijing 100084 , China; 2. Power China Roadbridge Group Co. , Ltd. , Beijing 100048,
China)

Abstract: In view of the poor mobility of urban landscape water body, being often in a closed or semi-closed state and easy
to cause eutrophication, flow field optimization research was carried out on the typical urban landscape water body of Nanhu
Lake in Yuncheng City, Shandong Province. First, the hydrodynamic and water quality coupling model for Nanhu Lake was
constructed based on MIKE21 software, and the flow field and water quality in the lake area were simulated. Then,
schemes of adding water-source heat pump outlets were proposed for improvement of the flow field and water quality in the
lake area. The effects of different schemes were comparatively analyzed according to simulated results. The analysis results
show that increasing the number of outlets may effectively improve the flow field distribution and water quality in Nanhu
Lake, and the scheme of setting four outlets along the lake shore is effective for water environment improvement in Nanhu
Lake, with the ammonia nitrogen mass concentration at the observation point decreasing by 59. 7% on average, as
compared with the original scheme.
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Fig.1 Locations of rainwater pipes and

inlet and outlet of water-source heat pump
BT, RIBF)— WK IR, 52 3 24 1
PRI TR R o DAAS [E) 23 A R A, 1) DX vh e K i) IX
FA AR KRR K A 25

2 REMEMSHHE

2.1 REME

FET MIKE21 4 57 p i 8 X — 4k V- 11 7K 3
FI7K ARG B ALY, X DX 3 3 S vk B 35 A iE A 5 A
PTH . AR EECR L R A b

a. KB, JK B iR MIKE2D 4K {4
(Y HEAE , REMS AT 5 DX S8k 0 K RN ek AR Ak, F2 2L
I T T 4E [ FR 2T U, AR B AE RIS H U
THRERIC, KB E BT & T ST B s
BRI

b, KB HR o ZK BT H A 55 X i RIS e A
IR AR Ecolab . Xidy WU a] LI 4) Jot
TEAAR A X AT 0 72 5 Ecolab A8 o 15 &
Al Y Sy R S B T A 2k K R T A R
PUTI [RI T R R A% R 2 T £ AR A e
R, FEMT AR MEE R R E S5
EA VAL e KV

I TR s 2 e ) o T 2R AT = A T A Rl 4
FEAR GO R SE Ry 30 m, X2 il R i R e AT
ARFR AN 2 it TR XS A% BB R 8 496, B
/NG THIFLN 8.0m’

FIH MIKE21 444 4 7K 3h 35 He 5 7K 5 s v
BB Ecolab , iKUK BN KK (78 & W35 55 SR 085
JFEEMCSE . SEBIRE TEREZIZER T
o ] Ml TS BT R H B AR (V3.0) ), AR C
KM 2018 4EZ H S0 G887, 1353 i X
T oA o BRI S A SRR 5 A TRKE 1)
K 7K TR KU B kR K i W IR SRR R
2018 4F 1 H (7KL A7k K



0 100 200 m

2 EEK TR AT E Mg
Fig.2 Underwater topography and

model mesh of Nanhu Lake
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Table 1 Comparison of observed and simulated

values of water quality indicators in Nanhu Lake
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Table 2 Design schemes of outlets and discharges

T Il 7K F /A Bt/ (m® - s7h)
1 2 0.111
2 3 0.074
3 4 0.056
4 3 0.074
3.2 HRAW

IRAERLINGE R, SR BN 70 M SRR o
PrAas & 07k, W AR 7 58 B S 4T LA
w1 TR Pl i, 5200 DAL Ak, Sk o
IR SN, TP ET 1 PN R S A I B K Y
2018 4F3 J 16 HAFE Ay SR H ok 5 5 X /Y i 4 73
fio JRITE TG > s LA 4 P, AN 5
UG E MRS A LA S BR o

- 127 -



}i\ [k T 1 Lk
(\'f’\/ EFSSE
(a) IE1 (b) %2
[l7K 12
[mI7K 1

()
k3 IEI7J<.EI2 ik 11

[al7K 13

0 200 m

(d) Jige4
3 FARARMEKOAGCES S

Fig.3 Locations of outlets in different schemes

N
A

(¢) TTR3

T/ (ms™)
>0.090

B 50.084~0.090
B >0.078~0.084

>0.006~0.012
0~0.006

® LA

0 100 200 m

BEAET2018 ££3 A 16 H 0:00 K735 5 7
Fig.4 Fluid distribution at 0.00 of March 16,

2018 in original scheme
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Fig.5 Distributions of flow velocity change rate in
different schemes at 0:00 of March 16, 2018
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Fig.6 Mass concentrations of dissolved oxygen and
ammonia nitrogen at point 1 in different schemes
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