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A B S T R AC T

Clean drinking water is essential for survival and good health. Reverse osmosis is a very 
effective way to produce clean drinking water. Designing small scale photovoltaic powered 
brackish water reverse osmosis system (PV-BWRO) requires feed water characterization, proper 
pre-treatment setup, module design confi guration, energy consumption evaluation and reject 
water management. Feed water characterization is done for optimum RO module arrangements 
and pre-treatment design to prevent fouling and scaling. Success of small scale PV-BWRO system 
designation depends on ability to minimize cost of water produced. Among all the parameters 
effecting cost, energy is the most infl uential. Energy consumption is reduced by including energy 
recovery device (ERD) in the system. It can be further reduced by including battery for stable 
supply of energy enabling the pumps to operate at optimum level. Problem with battery is energy 
loss during charging/discharging and high cost of maintenance and replacing. Instead of storing 
energy, another option is to store produced fresh water in storage tank. The capacity of the tank 
is determined based on average consumption of water by the population at the location of the 
system build. Reject water from RO system need to be managed properly. Improper disposal will 
cause contamination and disturb ecosystem. Powering RO systems with PV panels have a lot of 
advantages which includes maintenance free, easy installation and last up to 25 y.
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1. Introduction

Water desalination is a process where clean water is 
obtained from high salinity water. Clean water is essen-
tial for survival and good health. Healthy population 
would able to contribute for development of their coun-
try. The objective of this paper is to have an overview on 
designation of small scale photovoltaics powered brack-
ish water reverse osmosis system (PV-BWRO). Lessons 
and experience from brackish water and other type of 
RO systems is reviewed.

Small scale desalination systems are systems with 
capacity up to 60 m3/d. Most of small scale systems 

are implemented in remote areas or home use. Large 
scale desalination systems have been successful com-
mercially but not much success for small scale desali-
nation systems [1].

Reverse osmosis (RO) is membrane desalination sys-
tem. Advantages of RO are low energy requirements, 
modularity, compactness, easy installation, and simplic-
ity in operation [2–4]. This enables RO system to pro-
duce cheap fresh water with high volume. RO systems 
are made of membrane, high pressure pump and power 
system (Fig. 1).

Photovoltaics (PV) are arrays of cells containing solar 
photovoltaic material known as solar cells which con-
verts solar radiation into electricity. First generation of 
solar cells is made of silicon. Second generation of solar 


