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Study on Optimization of self-pressure water
transmission pipe network system
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Abstract: Taking a project as the research object, in the way of combining theory with practice, firstly, combined with the
water transmission characteristics of self-pressure pipeline, this paper establishes a comprehensive evaluation index system of

water transmission pipes from four angles, compares and selects six kinds of available pipes, optimizes the selection of pipes,

and then optimizes the pipe diameter with improved particle swarm optimization algorithm.
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PCCP % PVC-U
Wi |y [ 5 Tt ]
£ B R | B
0.8m | 926.1 | 925 | 10185
1.0m | 10752 | 277.1 | 13524 -
12m | 1228.1 | 5526 | 1781.1| B
14m | 15425 | 674.0 | 2216.6
1.6m 632 | 53 | 686
2.0m 955 | 62 | 1018
2.5m 152.8 | 84 | 161.3
315m| B 12376 | 116 | 2493
4m 383.0 | 15.1 | 3982
6m 523.1 | 203 | 5435
x2 BEWMEERFSHLTEE
HH A
FHIEE | gl s TN 1R [ERER#5| PCCP [PVC-U
i BELA | B OB | B
HEXTRALE/ 0.05[220| 290 | 220 | 290 | 0.90
mm
JE IR /Mpa| = 310[= 340 =330 |=290|=230| =30
PUHIHE T /Mpa|= 220|= 480 =290 |=410|= 1460| 47-49
PR /Gpa| 60 | 205 | 190 lig; 200 | 3.1
%kiﬁmﬁ(MO(HS 0.05 | 040 | 070 | 06
i Afr/a | 40 | 20 30 50 | 70 | 40

*®1 EMEEEMEF HBML: JT/m
LI bk
(g W ijfﬁ;? Z5h i Jéjﬁﬁff Z5h
| B | B
0.4m | 427.6 18.8 446.2 | 423.8 79.2 503.2
0.6m | 487.8 23.4 30.0 587.6 112.1 701.5
0.8m | 751.5 28.8 780.4 | 704.8 162.8 | 867.7
1.0m | 1173.8 | 46.8 1220.8 | 892.8 189.1 | 1007.8
1.2m | 1528.6 | 61.0 | 1590.3 | 1586.8 | 261.0 | 1847.3
1.4m | 21829 | 87.1 | 2270.1 | 2160.1 | 310.8 | 2470.8
TN 7R 4 BREHYE
(:Z& i BRI | R i B | A
| M o | BmM
0.4m | 535.1 32.0 567.1 535.1 32.0 567.1
0.6m | 853.6 51.1 904.8 853.6 51.1 904.8
0.8m | 1115.1 66.7 1182.0 | 1115.1 66.7 1182.0
1.0m | 1351.7 | 81.1 1432.8 | 1352.7 | 81.1 1432.8
1.2m | 2206.2 | 132.3 | 2338.7 | 2206.2 | 132.3 | 2338.7
1.4m | 2850.3 | 171.1 | 3021.3 | 2850.2 | 171.1 | 3021.3
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DN800: {B}=[0.220,0.191, 0.177, 0.204, 0.203]
{B}=[0.224, 0.193, 0.167, 0.211, 0.204]
{B}=[0.275, 0.181, 0.156, 0.200, 0.182]

DN1400: (B}=[0.301, 0.171, 0.150, 0.185, 0.184]
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DN400: {B}=[0.202, 0.183, 0.195, 0.157, 0.250]
DN600: {B}=[0.210, 0.186, 0.203, 0.173, 0.222]
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FRERIRE Kk 005 | 30, 30 | 30, 40 | 30, 90 | 50, 30 | 50, 60 | 50, 90 | 90, 30 | 90, 50 | 90, 90
HFreREUE | SAPSO 756.4 716.5 760.7 747.2 743.7 739.0 767.0 732.6 776.6
Fv ( A7T) PSO 768.5 725.6 759.0 766.7 752.8 742.0 779.5 742.2 756.5
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SAPSO PSO
o | BK A /m B /m
Ri=0.7 | Ri=0.8 | Ri=0.9 | Ri=0.7 | Ri=0.8 | Ri=0.9
2321 1 1 1 1 1 1
780 | 1 1 0.7 1 1 1

852 | 0.7 0.7 0.5 0.7 0.7 0.7
935 | 05 0.5 0.3 0.5 0.5 0.7
866 | 0.3 0.3 0.3 0.3 0.5 0.5
50 0.3 | 0314|0314 | 0.314 | 03 0.3
5282 | 1.1 1.1 1.1 1.1 1.1 1.1
338 1.1 0.7 1.1 0.7 0.7 1.1
507 | 0.9 0.9 0.9 0.9 0.9 0.9
555 | 09 0.9 0.9 0.9 0.9 0.9
2906 | 0.9 0.9 0.9 0.9 0.9 0.9
1505 | 0.9 0.8 0.8 0.9 0.9 0.9
624 | 0.5 0.7 0.5 0.5 0.7 0.7
4314 1.1 1.1 1.1 1.1 1.1 1.1
404 | 0.7 0.7 1.1 1 1.1 1.1
705 | 0.7 0.7 0.9 0.7 0.9 0.9
540 | 0.5 0.5 0.7 0.5 0.7 0.7
917 | 0.3 0.3 0.5 0.3 0.5 0.5
161 | 0.314 | 03 0.3 0.3 0.3 0.3

578 | 0.314 | 0.314 | 0314 | 0.3 0.3 0.3

582 | 023 | 023 | 023 | 0.314 | 0.314 | 0.314
404 | 0.23 0.1 0.1 024 | 0.24 | 0.314
496 | 0.1 0.1 0.1 024 | 024 | 0.24

Alel=|Z|Q|H|H|O|O|m|F|f|Cc|m|ln|IN|IKIXO|m|O|Z2]|E2]|C

987 | 0.1 0.1 0.1 0.1 0.1 0.1
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FRUGE, A Hr Al A, FEAS S — R B A E — 5L
AR, R B LA EMER RN ER, BiER

/| 7121 | 728.5 | 742.8 | 731.4 | 751.4 | 768.7
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