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Comparison and selection of pipe diameter in sewage pipeline

project based on MATLAB

CHEN Yi
( Putian Water Purification Co., Lid., Putian 351100, China)
Abstract ; In order to optimize the investment and operating benefits, the cost present value method and
MATLAB software were used for mathematical calculations to compare and select the pipe diameters for
a drainage pipeline project in a new pumping station. The results showed that if the pumping station op-
erated for 30 years with water flow rates of 30 000, 45 000, and 60 000 m’/d, pipeline with nominal
diameter of 800 mm was more economical and can effectively deal with the project investment benefit

problem caused by the uncertainty of sewage flow rate.
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Fig.1 Determination of economic pipe diameter
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Table 1 Total variation coefficient of domestic sewage
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Table 2 Domestic sewage flow rate end
H% a J7% b FrgE o ZF¥Y10=roundn(ZFY10,-3)
FHHB (T m® - d™h) 3.0 4.5 6.0 ®3 EMREERARER
kR (L Sy 50378 12798 04521 Table 3 Present value table of pipe material
G {5 KE/ (L - 3. . .

and installation cost

AR H MATLAB TR0 A 8 2 b4 T

o . E1/mm ZEMM/(OC - mT) BRI/ T
e i 8 A A SRR et iy 0 X

600 3 148 1 548
T 5 A, 8 A S B Al R R R 00 s 5 | 563
P R IR 3~ K T,
800 4 501 2214
fori=1:3
. 900 5293 2 603
forj=1:5
ifq(2.0)= =1 1 000 6192 3046
LILLIO(j,i)=QQ(2,i) = 5; T4 HYNPEEHEZRANE
else Table 4 Present value of pipeline maintenance
LJLL10(j,i1)=0QQ(2,i) * q(2,i) * (1-power cost in planning period
(a(2,i),5))/(1-q(2,i) ) ; i P/ T
end /mm 5 4E 10 4F 20 4F 30 4
Ce2(j,i)=LJLL10(j,i) = Hj(j,i) * 365 * 24/
€2(j,D)=LJLLI0G), ) * Hj(j, 1) 600 65.23 177.04 287.80 384.87
(102 * 86.4) *0.5012/0.7;
700 78.49 186.94 300.74 392.10
forn=6: 10
2 197. 15.1 400.1
a(n)=TZ(j,i) *0.01/power( (1+0.06) ,n) ; 800 93.26 97.98 31515 00.15
end 900 109.67 210.25 331.16 409.09
WXFY10(j,i)=sum(a) ; 1000 128.30 224.17 349.34 419.23
ZFY10(j,i)=Ce2(j,i)+ZFY5(j,i) +WXFY10
(1) R5 FEa FEBRALRK
Table 5 Head loss along pipeline of Scheme a
= Hy/m H,/m E1E/mm H,/m B/ mm H;/m 15/ mm H,/m Hyp/m Hyg/m H/m
1 2.00 2.00 800 0.29 600 18.99 800 0.37 11.80 -3.10 38.55
2 2.00 2.00 800 0.29 700 8.96 800 0.37 11.80 -3.10 28.59
3 2.00 2.00 800 0.29 800 4.68 800 0.37 11.80 -3.10 24.24
4 2.00 2.00 800 0.29 900 2.64 800 0.37 11.80 -3.10 22.20
5 2.00 2.00 800 0.29 1 000 1.58 800 0.37 11.80 -3.10 21.14
F6 FHEDEEGERALBE
Table 6 Head loss along pipeline of Scheme b
i 5 Hy/m H;/m EF/mm H,/m E1/mm H;/m 4%/ mm H,/m Hy/m Hyg/m H/m
1 2.00 2.00 800 0.58 600 37.45 800 0.73 11.80 -3.10 57.66
2 2.00 2.00 800 0.58 700 17.68 800 0.73 11.80 -3.10 37.89
3 2.00 2.00 800 0.58 800 9.23 800 0.73 11.80 -3.10 29.44
4 2.00 2.00 800 0.58 900 5.20 800 0.73 11.80 -3.10 25.41
5 2.00 2.00 800 0.58 1 000 3.11 800 0.73 11.80 -3.10 23.33
x7 AR cEEGEKLBREK
Table 7 Head loss along pipeline of Scheme ¢
e Hy/m H/m  &#%/mm  Hym  Ef&/mm  Hy/m  E%/mm Hy/m Hpy/m Hyg/m H/m
1 2.00 2.00 800 0.94 600 60.98 800 1.19 11.80 -3.10 81.93
2 2.00 2.00 800 0.94 700 28.74 800 1.19 11.80 -3.10 49.78
3 2.00 2.00 800 0.94 800 15.00 800 1.19 11.80 -3.10 36.04
4 2.00 2.00 800 0.94 900 8.45 800 1.19 11.80 -3.10 29.49
5 2.00 2.00 800 0.94 1 000 5.06 800 1.19 11.80 -3.10 26.10
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Fig.2 Planning period cost of Scheme a
8 000
7101.2
7000
6000 . o@ B
[oa) kal =l
o S000F 43_6&65 5 3/;:_
B ,
= 4000 -
B 2p
= 30000
2000}
1000
0
(=3 (=3 (=3 (=3 (=3
8 R &8 & 8
204
AFREAA/mm
B3 ARbHXFERSEA
Fig.3 Planning period cost of Scheme b
12 000
10 000
sooor 6939.6 o
R P EEER
= 6000} " " 28 9
= o = ~ % - o L
= TEEEEER B
400000 F o8 20 o S8 a g
2§ 35
N o
2000
0 i=3 $=3 i=3 (= (=3 (=3 (= (= (=3 (= (=3 (= (= (=3
EEEEE8EEEEEBRERE
¢ ”‘ g w0 304
AFREAE/ mm

4 AR cHMXERER

Fig.4 Planning period cost of Scheme c
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