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Transient Flow Analysis for the Management of Water Pipeline Network Systems
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Synopsis :

KSC developed a computer program of the transient flow analysis for water pipeline
network systems. This program can simulate transient phenomena in a water pipeline
including valves, pumps, reservoirs, and leak points. In order to check the accuracy of
this program, a field experiment was executed, using a real water transmission pipeline
in Ishikawa Prefecture. Numerical analysis shows good agreement between
experimental data and simulated results within the maximum error of 3.7% in pressure.
This program can play an important role in the management of a large-scale water
pipeline network as one of the application systems of the "Lifeline Information
Management System (LIMAS)", which is also developed by KSC with computer
mapping techniques. This flow analysis program will extend the applicability of LIMAS
to many fields of waterworks such as future planning of water supply, short-term flow

prediction in daily operation, and leak flow control.
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Synopsis:

KSC developed a computer program of the transient flow analysis
for water pipeline network systems. This program can simulate
transient phenomena in a water pipeline including valves, pumps,
reservoirs, and leak points. In order to check the accuracy of this
program, a field experiment was executed, using a real water trans-
mission pipeline in Ishikawa Prefecture.

Numerical analysis shows good agreement between experimental
data and simulated results within the maximum error of 3.7% in
pressure,

This program can play an important role in the management of a
large-scale water pipeline network as one of the application systems
of the ‘‘Lifeline Information Management System (LIMAS)”,
which is also developed by KSC with computer mapping techniques.

This flow analysis program will extend the applicability of LIMAS
to many fields of waterworks such as future planning of water sup-
ply, shert-term flow prediction in daily operation, and leak flow
control,
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Fig. 2 Correlation between computer mapping and its application systems
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Table 1 Pipeline specifications

No. Link ID Dia. (mm) Length {m)
1 L-01 1800 1142
2 L-02 300 217
3 L-03 1800 829
4 L-04 1 350 274
5 L-05 1 350 274
6 L-06 1 800 264
7 1.-07 1350 286
8 L-08 1350 286
9 L-09 1 800 4718

10 L-10 1350 2319

11 L-11 1200 641

12 L-12 700 636

13 L-13 700 636

14 L-14 1200 783

15 L-15 1200 2137

16 L-16 1600 1378

17 L-17 350 552

18 L-18 300 654

19 L-18 1 600 2058

20 L-20 1350 1701

21 L-21 300 573

22 L-22 1350 810

23 1.-23 1000 2875

24 L-24 1200 490

25 L-25 1000 2315
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the experimental data and simulated results
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Fig. 9 Simulated results of pressure-time profiles in case of
leak occurrence at the middle point of L-19
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Fig. 10 Simulated results of flow rate-time profiles in case of
leak occurrence at the middle point of L-19
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