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A B S T R AC T

Membrane distillation (MD) desalination is an emerging technology for fresh water produc-
tion. This process incorporates phase change and transport of vapour through a hydrophobic 
membrane caused by vapour pressure across the membrane. The results from experimental 
studies and the one-dimensional transport analyses of the heat and mass transfer processes 
on an air gap MD (AGMD) unit are presented in this paper. The effects of different operating 
variables including feed and coolant temperatures, air gap, membrane support mesh size, feed 
concentration and feed and coolant fl ow rates were investigated. Mass transport through mem-
brane, membrane support, air gap and condensation on the coolant plate has been analysed and 
expression for global mass transfer coeffi cient has been derived. The maximum distillate fl ux 
achieved was 5.11 kg m−2 h–1 at a feed temperature of 60°C, coolant temperature of 10°C and an 
air gap of 2.5 mm. Feed temperature and air gap width were found to have signifi cant infl uence 
on the performance of the membranes.
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1. Introduction

Commercially available desalination processes 
mainly consist of thermal and membrane methods. 
Large-scale thermal distillation desalination requires 
large amounts of energy and special infrastructure that 
makes it fairly expensive compared to the use of natural 
fresh water. As a result, recently, membrane processes 
are taken into consideration and these processes rapidly 
grew as a major competitor to thermal desalination in 
the later years because of lower energy requirements, 
easier maintenance, smaller area, quicker start up and 

cost effectiveness, and thus leading to a reduction in 
overall desalination costs over the past decade. Most 
new facilities operate with reverse osmosis (RO) tech-
nology which utilizes semi-permeable membranes and 
high pressure to separate salts from water. However, 
RO process is not well-suited for hot or warm water 
as the membrane performance deteriorates with tem-
perature above 40°C. With the burning issues of global 
warming, there has been a need to utilize the low grade 
waste heat before they can be released to the environ-
ment and a somewhat recent technique developed in 
the 1960s called Membrane Distillation (MD) shows 
good potential in utilizing low grade heat and produc-
ing fresh water from saline water.
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