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ABSTRACT

Water distribution system plays a vital role in supplying water for the population living in the city
and urban areas. An expensive infrastructure of this system drives researchers to seek the least-cost
design. However, minimization of the system cost always conflicts to the maximization of the
system benefit (reliability). This paper described the mathematical model to determine the optimal
design of pipe diameter in water distribution system. The model considers two conflicting
objectives; minimization of construction cost and minimization of total head loss in the system. The
computational experiments are executed using the scenarios from the real case-study. The problems
were solved by exact algorithm using LINGO optimization solver. The results showed that the exact
method can only find the optimal solutions for the small-size problems with few numbers of arcs.
When the problems become more complex, the model’s variables exceed the capacity of used
LINGO version 10. Therefore, this study implemented Differential Evolution algorithm (DE) to
handling the complexity of decision making in real-world practices. 16 set of non-dominated
solutions were obtained under limitation of budget. Results obtained showed that the proposed DE
approach was able to find solution for complex problem. Furthermore, the proposed DE provided a
good quality front with a set of non-dominated solutions in a single run without prejudice for

consideration of decision makers.



