Design and Development of Smart & Sustainable Drinking Water and Renewable
Energy Systems
Abstract
The World Health Organization estimates that 1 in 3 people globally lack access to safe drinking water.
Many regions with high water scarcity are off-grid, remote and have high solar insolation. Solar powered
reverse osmosis water treatment systems can provide clean drinking water to these communities.
However, to minimize the costs, these systems are configured with minimal battery storage and operated
intermittently with extended shutdown periods. The experimental characterization of membrane fouling
under intermittent operation, the development of an analytical membrane fouling model and a design
optimization framework that considers these experimental results for solar powered water treatment
systems will be presented. The experimental studies were performed using a fully-instrumented
experimental lab-scale system that was designed, built, commissioned and operated with triplicate
measurements of membrane permeability and membrane salt rejection. A novel automated design
optimization framework developed using these experimental and analytical results will also be presented.
The seminar will conclude with avenues for further research towards the development of smart and
sustainable drinking water treatment systems powered by renewable energy.
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