Analysis of water distribution network performance
by penalty curve
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Measuring the hydraulic performance of water distributuon network (WDN) 1s one of the
difficult issues facing the water supply industry today The system fo1 measuring
hydraulic performance in WDN used in this paper, 1s based omn three parameters, (1)
extended period simulation analysis for the network, modeling of penalty curves for the
design critena, and performance indexes computation A system of penalty curves for pipe
flow velocity, nodal pressure head and its fluctuation, and nodal chlorine residual 1s used
to assess the performance of a real WDN over 72-hrs extended period simulation The
methodology gives the designer very useful tools for operation, design, plaming, and
rehabilitation of WDN.
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= [ 3 = S a = = .g =
2 3 1098 313 & e
£ @ i = (& &= 0 - = a %2
0 58.62 0.50 9.15 15 27.79 Filling 59.12 0.50 5.5 0.4
4 58.62 0.50 9.15 15 11.64 Filling 60.05 1.43 15.6 0.4
8 58.62 0.50 9.15 15 13.86 Filling 59.76 1.14 72.3 0.4
12 58.62 0.50 9.15 15 -52.73 Draining 65.79 T 1T 78.3 0.4
16 58.62 0.50 9.15 15 18.92 Filling 59.04 0.42 4.6 0.3
20 58.62 0.50 9.15 15 -73.25 Draining 61.84 3.22 35.2 0.3
24 58.62 0.50 9.15 15 23.93 Filling 61.05 2.43 26.6 0.4
Yi JJ.L»
Sz | plga SUL
Pipe bulk wall
Pipe label Len Diame i cti !
P P (m) §th P (mu::; tey Matetial Roughness {728;1)‘)" reaction
(m/ day)
21 600.0 100 Cast Iron 130.0 -0.40 -2.50
4 375.0 250 Cast Iron 130.0 - 0.40 - 2.50
3 350.0 300 Cast Iron 130.0 -0.40 -2.50
18 450.0 150 Cast Iron 130.0 -0.40 - 2.50
24 350.0 100 Cast Iron 130.0 -0.40 - 2.50
1 15.0 300 Cast Iron 130.0 -0.40 -2.50
6 100.0 250 Cast Iron 130.0 -0.40 - 2.50
20 1,250.0 100 Cast Iron 130.0 -0.40 - 2.50
12 700.0 150 Cast Iron 130.0 -0.40 - 2.50
19 1,050.0 100 Cast Iron 130.0 -0.490 -2.50
14 550. 150 Cast Iron 130.0 -0.40 - 2.50
16 600.0 150 Cast Iron 130.0 -0.490 - 2.50
13 650.0 150 Cast Iron 130.0 - 0.40 - 2.50
7 900.0 150 Cast Iron 130.0 -0.40 -2.50
23 650.0 100 Cast Iron 130.0 -0.40 - 2.50
22 1,100.0 100 Cast Iron 130.0 - 0.490 -2.50
9 850.0 250 Cast Iron 130.0 -0.40 - 2.50
S 1,150.0 200 Cast lron 130.0 - 0.40 - 2.50
17 550.0 100 Cast Iron 130.0 -0.40 -2.50
15 1,000.0 150 Cast Iron 130.0 -0.490 -2.50
10 1,000.0 150 Cast Iron 130.0 - 0.40 - 2.50
11 850.0 150 Cast Iron 130.0 -0.40 -2.50
8 600.0 150 Cast Iron 130.0 -0.40 -2.50
2 50.0 300 Cast Iron 130.0 - - 0.40 - 2.50
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£ Jgir
Szl Juail s oLl

Node Elevation Demand type Demand (L/s) Demand pattern  Node initial
constituent (mg/1)

label (m)

J1é 32.74 Demand 3.00 Residen. 0.2

J2 31.12 Demand 2.50 Residen. 0.2

J1 31.12 Demand 1.50 Residen. 0.2

J12 32.50 Demand 5.00 Residen. 0.2

J13 32.26 Demand 5.00 Residen. 0.2

Jo 31.04 Demand 3.50 Residen. 0.2

J15 32.50 Demand 3.50 Residen. 0.2

J10 32.39 Demand 5.00 Residen. 0.2

Jé 31.65 Demand 5.00 Residen. 0.2

Ja 32.68 Demand 2.50 Residen. 0.2

Ji4 31.71 Demand 3.00 Residen. 0.2

J3 32.60 Demand 3.00 Residen. 0.2

J11 31.88 Demand 3.50 Residen. 0.2

J7 31.70 Demand 4.00 Residen. 0.2

Js 32.26 Demand 4.00 Residen. 0.2

JS 32.50 Demand 3.00 Residen. 0.2

Multiplication Factors
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