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ABSTRACT

Photovoltaic reverse osmosis systems can provide water to many underserved communities.
These systems need to be custom-tailored for the water demand, solar insolation, and water
characteristics of a specific location. Systems can be constructed from modular components
to be cost effective. Designing a custom system composed of modular components is not a
simple task. For a given modular inventory, a large number of possible system configura-
tions exist. Determining the best system configuration is a daunting task for a small commu-
nity without expertise. This paper presents a computer-based modular design method that
can enable nonexperts to configure such a system for their community from an inventory of
modular components. The method employs fundamental engineering principles to reduce
the number of possible configurations and optimization methods to configure a system.
Examples cases for a range of communities demonstrate the power of this approach.
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1. Introduction

1.1. Motivation

Access to safe drinking water is a critical problem
for many isolated communities. They often have
access to seawater or brackish groundwater, making
desalination a possible solution. However, desalina-
tion is an energy intensive process. Power is often a
critical issue for remote communities that are off the
electrical grid. Diesel generators can be used, but they
pollute the environment and fuel is expensive. It has

been shown that photovoltaic-powered reverse osmo-
sis (PVRO) desalination systems can provide water for
these locations and can be cost effective for well-
designed systems in terms of water produced over the
system lifetime [1].

Each remote community has different seasonal
solar characteristics, water chemistry, and water
demand for best performance; a PVRO system needs
to be custom configured to meet the individual needs
of the community. Systems assembled from
inventories of mass-produced commercial components
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