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Abstract  
In recent years, the optimal design of pipeline systems has become increasingly important in the water industry. 
In this study, the two methods of genetic algorithm and mathematical optimization were employed for the 
optimal design of pipeline systems with the objective of avoiding the water hammer effect caused by valve 
closure. The problem of optimal design of a pipeline system is a constrained one which should be converted to 
an unconstrained optimization problem using an external penalty function approach in the mathematical 
programming method. The quality of the optimal solution greatly depends on the value of the penalty factor that 
is calculated by the iterative method during the optimization procedure such that the computational effort is 
simultaneously minimized. The results obtained were used to compare the GA and mathematical optimization 
methods employed to determine their efficiency and capabilities for the problem under consideration. It was 
found that the mathematical optimization method exhibited a slightly better performance compared to the GA 
method. 
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