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Fig.1 Design body shape of three schemes
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Fig. 2 Measuring points distribution and model verification
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Fig. 3 Flow pattern and surface velocity distribution

under each scheme
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Tab. 1 Velocities of vertical slot for different schemes

m/s

BEfiE -
2 3 4 5 6 7 8 piRes

1.682 1.654 1.597 1.778 1.634 1.736 1.669 1.679
1.254 1.276 1.287 1.297 1.256 1.249 1.273 1.270
1.324 1.297 1.342 1.322 1.287 1.296 1.312 1.311

w oo o= WS

M 1 A, 7 1,23 78 U 5% W 1A B T
KAK F 2R 3Ab T 1. 679.1. 270.1. 311 m/s 4.
M3 B REERRE TR 1 WK, B
Shy U6 e B i L A T) T O R K T A i
o 1) B AR 4 T 5 it 2 RE AT 0 R A A K IR
I AT 1 1) %o T 9t 2 3 BE SR LA, B T IXOK

P55 L XK AR I R 78 40 TR A 18 45 9 e VR FH st
59. MTIE 2 3 NI R REE5EEd, 3
2 R B T R IV R ), R A Ak 3 Y AR 3 R
LR AR R 8 YN ] T4, 186 4 A o W
%, B S AR T 5 S8 m SR Eor i Ea —E
AT 2 ok 1 2 1) K AR 2 s R i) X T Yl S 30
5 LG, F2 I DX ARt K, FE I XK A 5 R
XK AAR 78 40 TR A T BB AN SR A5 e, 1 15 18 4 Aub i
RIS (45 07 58 2 e bR AE 3 N7 PRIk
FE3ERXMBRLEREFE 2 B, ER
DX, R YRS B R /N o AR 158 B A T ST R R T
B/ AR5 75 2 AR E T Y\ S Dl T
M B 5 A ) T O B 1 KO O S L B T
e e Ao A L 445 B A BT B KR L R 2 A
Ko LRI E 3 AR HBE K T8I
T AR — 2k
43 EHEESH

Bl 4k 3Rl REDRE MG . HIE 4 7]
B3 B b, ZE B RE e K AL AR B Ik
KA AT e 4 i, 35 Bl RE S BN e, R B RE IX I
PR X 2R B AR Y R T i X Y 2K B e
T 1.2.3 MZE S e i KA 57 7 0. 24,0, 12,
0.11 m*/s* v FZE 1.2.3 THEX KE X3
BIKTF 0.12,0.072,0. 066 m*/s*, ZEBhfgdk,
TR Tl RN KB R . 7 & 3 A F
T il F1r.,
EHDEY (m's")

2.400% 10"

2.160% 10"

1.920X 10"

1.680% 10"

1.440% 10"

1.200% 10"

" 9.600% 10°
7.200X 107

[ 4 ’ = |14.800% 107
2.400% 107

—r I— 0.000% 10°

(a) JZE1
- ‘

(b) 5Z2

Fn)EY/(m*s™)
1.200% 10"
1.080% 10"
9.600X 10~
8.400X 10~
7.200%X 107
6.000X 10"
4.800% 10"
3.600X 10
2.400% 10"
1.200% 107
0.000% 10°

KRB/ (m™ s'f)

1.100X 10"
9.900X 10~
8.800X 107
7.700% 107
6.600X< 10

(c) 583
4 BAETENESS

Fig. 4 Distribution of turbulent Kkinetic energy

under various schemes
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Tab.2 Velocity distribution near the vertical joint of each

diaphragm and water depth distribution of each chamber
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Research on Leakage Detection Based on Flow Data of Pipeline Network
WANG Tong"",LI Zhong-yu*",KANG Bing-qing"”",ZHU Duo-lin"",
WANG Qing-yi*",ZHAO Hong-bin"",XU De-lun"", HONG Lei*"
(a. School of Civil Engineering; b. Key Laboratory of Water Supply and Sewerage. Ministry of Housing and
Urban-Rural Development, Chang’an University, Xi’an 710061, China)

Abstract: In order to alleviate the waste of resources caused by the leakage of urban water supply networks, taking
predictive classification as the basic idea, the monitoring data after wavelet noise reduction processing was used in the pre-
diction model of PSO seeking least squares support vector machine algorithm, and the prediction model was trained and e-
valuated, then combined with the model prediction error distribution law, the estimation method of threshold value and
leakage volume was introduced for leakage detection. The results show that the average error between the model predic-
tion and the actual water volume is low, the stability is high, and the combination of the prediction-threshold classification
method can detect sudden leakage in a timely manner and estimate the leakage volume relatively accurately.

Key words: water supply network; flow data; leakage detection; prediction classification; error analysis
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Design and Experimental Study of Vertical Slit Fishway in Actual Project

HAN Lei', LIU Fa-zhi’*,ZHAO Xing-long’, YE Kun-he’, LI Shu-hang',LI Yang'
(1. Heilongjiang Province Hydraulic Research Institute, Harbin 150080, China;
2. Shuifa Planning and Design Co. , Ltd. , Jinan 250000, China;
3. School of Hydraulic and Electric-power, Heilongjiang University, Harbin 150080, China)

Abstract : The vertical slit fishway has the capacity to better cope with the fluctuation of water level in both upper and
lower sections and favorable water flow conditions. Three schemes were designed for the shape of the fishway tank cham-
ber of a certain project fishway. The physical models verified with a 1 ¢ 5 scales were used to investigate the impact of the
tank chamber's structure on the flow pattern, maximum flow velocity, and hydraulic properties of mainstream region un-
der different size and type of baffle and guide plates. This was done through numerical simulation calculation. They per-
formed a test of the physical model on the optimal shape with scale of 1 : 5. The physical model of the overall with scale
1 : 20 was used to analyze the maximum velocity along the water depth and the vertical slit, and the diversion flow of the
fishway under different water depth conditions was proposed, providing reference and reference for similar projects.

Key words: hydraulics; fishway design; numerical simulation; physical model; test analysis





