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Table 1 Pipe data of water supply network
/ /
/m mm /m mm
1 240 450 11 1372 350
2 1524 400 12 762 250
3 1128 300 13 823 250
4 1189 350 14 945 300
5 640 400 15 579 300
6 762 250 16 488 200
7 945 250 17 457 150
1 8 1676 350 18 503 200
. 9 1128 300 19 884 200
Fig. 1 Topology and node data of 10 - 200 20 o5 200

water supply network
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Fig. 2 Comparison between probability distribution curves of node head of
probabilistic hydraulic simulation and Monte Carlo simulation
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Fig. 3 Comparison between probability distribution curves of pipe flow of

probabilistic hydraulic simulation and Monte Carlo simulation



462 39

1

---- ALK A R — WK RS R
0.014 ¢ 0.004 |
0.012 my
0.003 |
w0010 -
¥ 0.008 s
M 0006 g 0002 f
g o)
0.004 0.001 |
0.002 .
-450 -400 =350 -300 -250 -200 -150 -800-700 -600 -500 -400 -300 -200 -100 0
BRI E/L-s™T BRI EAL-sT
(a) 5:=0.3D; (b) si=D;,

4
Fig. 4 Comparison between probability distribution curves of source node outflow of

probabilistic hydraulic simulation and Monte Carlo simulation
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Fig. 5 Sketch of calculation error of head loss and pipe flow after linearizing hydraulic model
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Probabilistic hydraulic simulation of water supply network by
linearized deterministic hydraulic model

JIN Xi
School of Civil Engineering and Architecture  Wuhan University of Technology =~ Wuhan 430070  China

Abstract Since many parameters in a water supply network hydraulic model are random variables and deterministic
hydraulic models cannot simulate the fluctuation of nodal heads and pipe flows according to the fluctuation of these
random parameters hydraulic simulation can only obtain results according to certain input parameters. Through
linearizing the deterministic hydraulic model at the expected values of nodal flows the nodal heads and pipe flows can be
formulated as linear combinations of nodal flows. The probability density curves of nodal heads and pipe flows can be
calculated using the expected values and variances of nodal flows. Example verification shows that the results of
probabilistic hydraulic simulation are accordant with those of Monte Carlo simulation. This indicates that near the
expected values of nodal flows the linearized deterministic hydraulic models can be used for probabilistic hydraulic

simulation of water supply networks.

Key words water supply network hydraulic model linearization probabilistic simulation
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