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Abstract

With the gradual acceleration of industrialization and urbanization, China’s investment in the
construction and management of the pipeline is getting bigger and bigger. In this paper, on the
single water gravity tree pipe network system optimization design, the linear programming ma-
thematics model was established, and using the MATLAB procedures to optimize design calcula-
tion, an optimal design scheme for water pipe network was given. Finally, a numerical experiment
was given to further verify the rationality and practicability of the model, which has great eco-
nomic and social benefits.
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Figure 1. Single-source gravity tree pipe network calculation diagram
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Table 1. Pipe unit price
= 1. 'Eamn

E%(m) H4r(7t/m)
0.1 203
0.15 29.1
0.2 36.0
025 46.7
03 56.7
0.4 83.6
0.5 103.7
0.6 1443

Table 2. Pipeline alternative diameter group and its hydraulic gradient

F2 ERBEEREREKNEE

EBFS I i BLALTK Bt (mYs) HILEIRTS ) L1 (m) W (m/s) K1

1 0.5 0.76 0.001578
1 1~2 0.150 2 0.4 1.19 0.005182
3 0.3 2.12 0.02401
1 0.25 0.51 0.00176
2 2~3 0.025 2 0.2 0.80 0.00579
3 0.15 1.42 0.02683

Step 4: i€ H AR %L
RIERG)FE 1, #iE Hhs s T
min W =103.7/,, +83.6/, +56.7/,, +46.71,, +36l,, +29.1,,
Step 5: e LR %44
RAER@AE 1, He G KARKM U
L, +1,+1;=500
Ly +1, +1,; =650

WRIERGS)AZE 2, BiEENLREMWT:
0.0015781,, +0.0051827,, +0.02401/,, +0.00176L,, +0.00579L,, + 0.02683L,, <5

PERLATEMIT: 1;20(1=1,2,3;/=1,2,3)

DOI: 10.12677/0rf.2018.82009 75 3

>

3

L

B


https://doi.org/10.12677/orf.2018.82009

N

pliiBUR: 31D o W RN & ESIREA T PUNt ok veece L BieR
min W =103.7/,, +83.6/, +56.71,; + 46.71,, +36L,, +29.11,,
s.t. L, +1,+1; =500
L, +1,+1, =650
0.0015781,, +0.005182/,, +0.02401/,, +0.00176/,, +0.00579/,, + 0.02683/,, <5
;20

Step 6: fLibit 5

W AR ALFER LP_simplex_general,

G R ARG

>>(C=[103.7,83.6:56.7:46.7:36.29.1]

>>Aeq=[1,1,1,0,0,0;0,0,0,1,1,1]

>>beq=[500;650]

>> A=[0.001578,0.005182,0.02401,0.00176,0.00579,0.02683]

>> b={5]

>>1b=[0,0.0,0.0,0,0;0]

>>ub=|]

>> [x,y]=linprog(C,A,b,Aeq,beq,1b,ub)
Hr, C 2 HEFREI R E, Aeq REXLRM REIERE, beq 255 L AN RLFK Ao 7] &, A 2 A
A RBUERE, b 2 AN UL A0 N 145 ity 7] o

7t MATLAB 3 5iHig 47 BT IREPANS, a1 e

x = (0.0000,500.0000,0.0000,336.1042,313.8958.0.0000) y = 6.8796e+04

PA_EZERR], K TE R G ot 2 RIS Y (R B LA -

l,=500m,/,, =336m,/,, =314 m

WA RS R TR, FEB 12 MiEHER 04 m &K 500 m; BB 2~3 Mk HEEN 0.25 m &
K336 m; MEFHEAR 0.2 m MK 314 m. EEFE(HFREE) N 68,796 TT.
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