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Optimization of Gravity Tree-type Pipe Network Based on
Dual Coding Genetic Algorithm and Graph Theory

Yang Jianjun'® Ding Yucheng' Zhao Wanhua'
(1. State Key Laboratory for Manufacturing Systems Engineering, Xi’ an Jiaotong University, Xi’ an 710049, China
2. School of Mechanical Engineering, Qingdao Technological University , Qingdao 266033, China)

Abstract

An optimization model for gravity tree-type pipe network is established, in which the minimal
investment is taken as the objective function, and the pressure, flow rate and pipe diameter are taken as
the constraint conditions. The improved genetic algorithm is used to solve the problem. Based on the
optimal features of tree-type pipe network, the dual coding combining binary coding with integer coding is
adopted in the genetic algorithm to optimize the pipe layout and pipe diameter simultaneously. Based on
characteristics of tree in the graph theory, the cycle method is adopted to improve cross method in the
operations of initial solution creating and mutation so that the number of infeasible solutions is reduced.
Some operational processes of genetic algorithm are improved. The simulated annealing algorithm is
introduced in the model. The fitness function is adjusted, and the computing methods of crossover rate

and mutation rate are improved. Example shows that the algorithm is efficient.
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Fig.1 Preliminary connection diagram of

simple pipe network
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Fig.2 Preliminary connection diagram of a pipe network
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