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Optimization of regeneration recycling water networks

with internal water mains
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Abstract: A water network with regeneration recycling can reduce freshwater consumption and wastewater
discharge to the maximum extent. Networks with internal water mains are normally more flexible, and
more convenient to operate and control. In this paper, a general methodology for the design of optimal
regeneration recycling water networks with internal water mains was proposed, based on a newly
established superstructure. The optimization was virtually a multi-objective problem. Considering the
relative importance of these objectives, sequential optimization was adopted. Freshwater consumption,
regenerated water flowrate and contaminant regeneration load, were minimized in sequence, which
corresponded to three mathematical models. By solving these models step by step, a regeneration recycling
water network could be constructed, which was economically favorable. A case study showed the

effectiveness of the method.
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Fig. 1 Network structure of regeneration recycling

water system with internal water mains
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Fig. 2 Superstructure of regeneration recycling water networks with internal water mains
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Table 1 Limiting water data of single-contaminant system
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Fig. 4 Water network of single-contaminant system
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