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Optimization of Pumping Tree Pipe Network by Using Annealing-genetic
Algorithms Based on Infeasible Degree
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Abstract

Based on the assumption that every section of pipeline is composed of two diameters, a
mathematical model for optimizing the pumping tree pipe network was presented with the objective
function of annual cost, using pump head, pipe length and standard diameter as decision variable. The
infeasible degree function of solution in the species group was defined, and the constraint condition was
handled by adopting annealing algorithm based on the infeasible degree of solution. The infeasible
degree of solution was locally optimized through simulated annealing, to make it gradually approach
feasible solution. Combined with the genetic algorithm global optimization and good local search
capabilities of simulated annealing, a simulated annealing-genetic algorithm for the optimized design of
the pumping tree pipe network was established. Simulation results showed that the model and

algorithms have good performance for optimizing the pumping tree pipe network.
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Tab.1 Unit price of pipeline
4% /mm 10 12 15 20 25 32 40 50 65 80 100
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Tab.2 Altitude of nodes
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Tab.3  Results of optimum calculation Tab.4 Relative deviation of calculation
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