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Table 1. Characteristics of the nodes and pipes in the
double-loop distribution network

. Pipe Node Base
Consumption . .
node/Pipe diameter elevation den;and
(mm) (m) (m’/h)

1 457.2 150 100
2 254.0 160 100
3 406.4 155 120
4 101.6 150 270
5 406.4 165 330
6 254.0 160 200
7 254.0 - -
8 254.0 - -
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Table 2. Data of the scenarios formulated

. ISV I 3 RW ST
Scenario (m3) (m3 /h) WA (m’) (%) (hour)

1 2000 720 17,282 100 1
2 . 504 12,098 70 1
3 504 12,098 70 14
4 504 12,098 70 19
5 360 8,641 50 1
6 360 8,641 50 14
7 360 8,641 50 19
8 216 5,185 30 1
9 . 216 5,185 30 14
10 . 216 5,185 30 19
11 2000 504 12,098 70 1
12 2000 360 8,641 50 1
13 2000 216 5,185 30 1
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Table 3. Comparison of the efficiency criteria obtained from the model developed in this study and
the supply method with fixed priorities under low water stress (scenarios 2, 3, 4, and 11)

Scenario 2 3 4 11
Method 1 2 1 2 1 2 1
UCOF 0.708 0.593 0.750 0.581 0.708 0.603 0.708
CVigix100 0.0 26.1 0.0 273 0.0 252 0.0
@100 16.7 41.7 20.8 375 20.8 41.7 4.2
@7 542 70.8 62.5 75.0 66.7 75.0 62.5
o 75.0 70.8 79.2 75.0 83.3 75.0 79.2
®'100 12.6 29.5 17.8 28.1 17.8 299 12.6
Y100 25.0 14.3 15.8 13.3 263 21.4 8.7
Y70 45.5 28.6 44.4 16.7 62.5 50.0 55.6
Y60 66.7 28.6 40.0 16.7 50.0 50.0 100.0
V'100 127 4.1 9.3 2.2 6.9 107 19.3
0100 11.3 17.6 12.5 16.9 12.3 183 10.6
070 91.5 36.0 93.5 34.5 89.7 40.0 83.0
960 100.0 49.0 100.0 443 100.0 50.8 100.0
o 69.4 69.5 69.7 69.6 69.9 69.8 69.1

Sl 3l b el s 5 Gl el 5o sad wsls ans Jote 51 ol TS (5l slns eglio =¥ Uy

(VY 5V 50 slag k) b T 25 Ll 3 55

Talbe 4. Comparison of the efficiency criteria obtained from the model developed in this study
and the supply method with fixed priorities under low water stress (scenarios 5, 6, 7, and 12)

Scenario 5 6 7 12
Method 1 2 1 2 1 2 1
UCOF 0.542 0.221 0.500 0.214 0.542 0.214 0.542
CVgix100 0.0 49.5 0.0 50.2 0.0 50.2 0.0
@100 4.2 125 8.3 8.3 0.0 8.3 12.5
@7 583 333 45.8 375 58.3 375 542
®60 70.8 83.3 79.2 83.3 66.7 83.3 70.8
®'100 2.5 3.5 2.5 2.6 2.5 2.6 2.5
Y100 8.7 143 13.6 9.1 4.2 9.1 14.3
Y70 50.0 25.0 38.5 13.3 50.0 26.7 27.3
Y60 57.1 50.0 80.0 50.0 50.0 50.0 85.7
Y100 1.0 1.8 29 0.6 6.7 1.2 2.7
9100 L6 1.2 L6 0.9 L6 0.9 L5
0'70 87.8 6.5 87.2 4.8 927 4.7 85.7
960 100.0 10.1 100.0 7.5 100.0 7.4 100.0
o 50.0 49.6 49.7 49.8 50.0 49.5 49.0
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Table 5. Comparison of the efficiency criteria obtained from the model developed in this study
and the supply method with fixed priorities under low water stress (scenarios 8, 9, 10, and 13)

Scenario 8 9 10 13
Method 1 2 1 2 1 2 1
UCOF 0292 0305 0333  -0287 0333 0272 0333
CVgix100 0.0 82.6 0.0 81.5 0.0 79.9 0.0
®100 0.0 0.0 0.0 0.0 0.0 0.0 0.0
@70 45.8 333 542 29.2 50.0 333 375
0 62.5 79.2 70.8 833 70.8 79.2 583
@100 0.1 0.0 0.1 0.0 0.1 0.0 0.1
Y100 4.2 4.2 4.2 4.2 4.2 4.2 4.2
Y70 385 18.8 54.5 17.6 41.7 18.8 533
Yeo 55.6 60.0 714 25.0 571 40.0 60.0
¥'100 0.2 0.0 0.2 0.0 0.3 0.0 0.4
9100 0.1 0.0 0.1 0.0 0.1 0.0 0.1
©'70 83.4 0.0 86.3 0.0 85.5 0.0 85.8
9'60 100.0 0.0 100.0 0.0 100.0 0.0 100.0
) 29.4 29.6 299 29.8 30.0 30.0 30.0
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Table 6. Values of the decision variables related to the best solution obtained
from the optimization model applied to scenario 2

Time (hour)

Node 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
1 1 o1 1 1 1 1 1 0 O 1 1 1 1 1 1 1 0 0 1 1 0 1 0
2 1 110 0 1 1 1 1 1 O O 1 1 0 1 1 1 0 1 0 1 1 1
3 1 1.1 0 1 1 1 1 1 1 O 1 0 1 0 0 O 1 1 1 1 1 0 1
4 1 11 0 1 1 1 1 1 1 1 0 0 1 1 0 1 0o 0 0 1 1 1 1
5 0o 01 0 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 1 0 0 1 1
6 1 0 1 0 1 1 0 1 1 O O 1 1 1 1 1 0 1 1 0 1 1 1 1
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Fig. 3. Total supplied water to total water demand ratio
during the intermittent supply period obtained from
method 1 for all the nodes of the double-loop
distribution network under scenarios 1 to 13 and the
lowest ratio of supply to fair demand under different
defecit situations
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Fig. 4. Mass curve for the pressure at the nodes in the
double-loop network obtained from method 1 under all
the scenarios 1 to 13
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