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Optimization of pumping micro-irrigation main pipe based on
genetic algorithms with hybrid coding

WANG Xin-kun

(Technical and Research Center of FluidMachinery Engineering , Jiangsu University s Zhenjiang , Jiangsu 212013 ,China)

Abstract: [Objective] According to the layout and running characteristics of micro-irrigation main
pipe.a simple and reliable algorithms model and method good for designing the large scale pumping micro-
irrigation main pipe was given. [ Method) This paper, taking as the objective function, standard diameter
and pump head as decision variable, established an optimum model by adoptin the annealing algorithm to
handle constraint condition and the genetic algorithms with hybrid coding was used to calculate for opti-
mum design. [Result)] Simulation results indicate that the model and algorithms have good performance for
optimizing the pumping micro-irrigation pipe network. [Conclusion) The model and algorithms provided in
this paper has the advantages of fewer decision variables,simpler and easier-to-use,high solution efficiency
and universality,and its calculation accuracy is able to fulfill the design demand of micro-irrigation main pipe.
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Fig. 1 Layout of the pipe net
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Table 1 The price of different diameter pipelines
EHR/mm  RH/OCem™ | HR/mm BMH/OGE-m D | B/ mm BH/CE-m D | ER/mm BH/OCemTD
Diameter Price Diameter Price Diameter Price Diameter Price
10 0. 40 20 1.54 40 3. 60 80 11. 80
12 0.48 25 1. 84 50 5.54 100 16. 40
15 0.70 32 2. 80 65 8. 80
*?2 ETRAMNHESE
Table 2 Altitude and discharge of each nodes
WRFS b T 5 R /m WP Hb T 5 FE /m WP by T 5 2 /m WRFS b T R /m
Node number Ground level Node number Ground level Node number Ground level Node number Ground level
0 11.4 3 17.7 6 15.9 9 14.0
1 — 4 19.0 7 16. 6 10 14.5
2 — ) 18.7 8 16.7 11 14.9
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Table 3 Results of optimum calculation

R A SO 4 R p U NRALR A
B E}S—Sﬁ) Optimum result in this paper Optimum result in paper [2]
Pipe or Niz number A 1 /mm K /m WRE S /m #EH % 2 /mm E/m WEES /m
Diameter Lengh ode pressure Diameter Lengh Node pressure
1 100 90 — 100 90 —
2 80 110 — 80 110 —
3 65 160 16. 91 65 160 17.58
4 65 100 14.05 65 100 14. 88
5 65 100 12.79 65/50 65/35 12. 60
6 65 50 20.43 65 50 20.92
7 65 100 18.17 65/50 61/39 17.49
8 50 100 12.61 50 100 12. 60
9 65 50 24,51 50 50 23.10
10 50 100 18. 55 50 100 17. 80
11 50 100 12.69 50 100 12. 60
JKFE 4% /m Pump head 36. 14 36. 27
AR ST/ 7 2 514.01 2 467. 86

Annual cost of pipe network
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Table 4 Relative deviation of calculation result and superior solution

AT 22/ %6 SR/ %% AR 22/ %6 R/ %
Relative deviation Occurrence number Relative deviation Occurrence number
<0.5 36 <3 86
<1 62 <5 100
<2 75
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