449 % 458 I MoR BTk R e Rk Vol. 49 No.8
2017487 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Aug. 2017

DOI.10.1191 8/j.issn.0367-6234.201605097
N A Kalman 8 EXITEHKENFTERE=

e 21 , - 1 rr2
BB 2 REMN
(LIS IREE Tl R 2 B T AR B WG /RIS 150090528647 K% BAR TR 2B A 1] 361021)

W OE: EW,ER EAHAERRELREMERARRD TEANITHARAEN T EAAFEE-—EXR N, X THEEE
F AT H A B Kalman SRR Tk MBERNARRABAGRESF RS UM 72, AR B ITEREHNNRAE XS &
SE I % PEAT R KB S B, A A Kalman 38 9K 03k 2 S0 R R AL SF AT SE B 038, 48 SRR A, B F 22 T Kalman 38 9% 3k 09 &
AT ER-AKERAREAEZTATLTEN, THEATEHE A4 ENEAEERKAHE KRELE RGEHNER
AP B A

XEIF . BARE R A ETE,; Kalman W ; FFER KL LRAEMN

hESES, TUMI XERFRERS . A XEHS: 0367-6234(2017)08-0060-05

Applying Kalman filtering algorithm to calculate leakage of water distribution system

JIAN Cai', YAO Fang', ZHAO Zhiling’

(1.School of Municipal and Environmental Engineering,Harbin Institute of Technology, Harbin 150090, China;
2.College of Civil Engineering, Huaqiao University, Xiamen 361021, Fujian, China)

Abstract; Considering the insufficiency of the present international study on the quantification of water pipeline
leakage, and the deficiencies of the existing common methods of leakage calculation, this study combines Kalman
filtering algorithm commonly used in the area of information control to build state equation and observation equation
of pipeline leakage model. The simulation experiment of pipeline leakage calculation based on Kalman filtering
algorithm conducted in the laboratory proved the feasibility of the model. Our study provides a powerful basis for
policy-makings of water supply network management, leakage reduction, and improvement of leakage control level.
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Fig.1 Kalman filtering system schematic diagram
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Fig.2 Pipeline leakage simulation system diagram
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Fig.3 Flow and pressure observation signal after pretreatment
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Fig.4 Flow and pressure change trend chart under each working
condition
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Tab.1 Measured water leakage contrast to the estimate with

Kalman filter algorithm

Siy FpoRMImA R, TG E,  WARE2ZE/ MR
T (L-s™") (L-s™") (L-s™") 2/%
1 1.338 4 1.213 1 0.1253 9.36
2 1.687 7 1.832 8 0.145 1 8.60
3 2.063 1 1.998 2 0.064 9 3.15
4 2.805 0 2.800 1 0.004 9 0.18
5 1.990 4 2.010 3 0.019 9 1.00
6 1.478 7 1.457 2 0.021 5 1.45
7 1.992 1 1.995 8 0.003 7 0.19
8 1.544 7 1.567 3 0.022 6 1.47
9 1.8523 1.829 9 0.022 4 1.21
10 2.026 4 2.018 7 0.007 7 0.38
11 2.314 4 2.298 9 0.0155 0.67
12 2.063 7 2.0117 0.052 0 2.52
13 1.360 4 1.332 7 0.027 7 2.04
14 0.892 4 0.937 4 0.045 0 5.04
15 1.286 2 1.284 5 0.001 7 0.13
16 1.893 7 1.8859 0.007 8 0.41
17 1.642 7 1.637 7 0.005 0 0.31
18 1.566 9 1.577 9 0.011 0 0.70
19 1.585 8 1.614 5 0.028 7 1.81
20 1.501 6 1.4857 0.0159 1.06
21 1.880 5 1.820 1 0.060 4 3.21
22 2.205 7 2.210 2 0.004 5 0.20
23 1.864 7 1.862 5 0.002 2 0.12
24 1.461 0 1.470 7 0.009 7 0.66
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Fig.5 Estimate water leakage with Kalman filter algorithm
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