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ABSTRACT

The efficient and responsible utilization of water in process industries is becoming a critical issue

owing to the increasing concerns about the environmental impact of effluent discharge and

shortages of freshwater. Traditionally, freshwater has been used for process use, and the

wastewater generated in these processes has been treated in a central common facility in order to

remove contaminants to meet regulatory specifications for the wastewater disposal. As opposed to

this conventional approach, reusing and re-routing the water streams in an integrated water

network helps in reducing the consumption of freshwater in the system, and minimizes the amount

of wastewater to be treated and disposed into the environment. This, in turn, brings down the cost

of obtaining freshwater and also the cost of effluent treatment. In this paper, we address the

problem of optimal synthesis of an integrated water system, where water using processes and water

reuse operations are combined into a single network such that the total cost of obtaining freshwater

for use in the water using operations, and treating wastewater is minimized.

In a case study that included three process units and three contaminants, synthesizing an optimal

network that integrates water reuse resulted in a 24.5% reduction of fresh water supply. The NLP

network model was globally optimized with MINOS 5.51, taking 0.417s. The solution yields a

network requiring 101.1 ton/hr of freshwater compared to 134 ton/h that was supposed to be

supplied with the absence of reuse. The results of the optimal water network show that significant

savings of freshwater consumption and wastewater generation can be obtained when compared to a

conventional water network design.
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This paper illustrates process integration approaches for optimal water utilization in process

industries. The case study demonstrates lessons on reusing of water. The audience for this paper

will primarily be water/wastewater proprietors.

ABOUT THE SPEAKERS

Fisseha A Bezza, is a postdoctoral fellow at the university of Pretoria department of chemical

engineering. His doctoral research topic was bioremediation of environmental media

contaminated by polycyclic aromatic and petroleum hydrocarbons. The research interest of his

current postdoctoral research program is nano material synthesis and water use optimization.

fissehaandualem@gmail.com

Evans MN Chirwa, is a professor of chemical engineering at the University of Pretoria. His work

intercepts several scientific and engineering disciplines, mainly focusing on physical and

biological processes for water treatment and environmental protection. He has served as an

associate Professor for 10 years and as a Full Professor for 3 years at the University of Pretoria.

evans.chirwa@up.ac.za


