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A B S T R AC T

Desalination is considered one of the most suitable areas for the utilization of solar energy, as 
there are many places in the world where abundant supply of solar energy is available and also 
there is a great demand for fresh water. An integrated solar heat pump desalination system has 
been developed at the National University of Singapore. The system also offers the opportunity 
of water heating and drying utilizing solar, ambient energy and waste heat from air condition-
ing system, which is conventionally dumped into the environment causing global warming. 
Desalination is carried out by making use of a single effect of Multi-Effect Distillation (MED) 
system. Within the desalination chamber, both fl ashing and evaporation of saline water take 
place. The maximum Coeffi cient of Performance (COP) of the heat pump system was around 
5.8. In the integrated system, the maximum fresh water production rate was 9.6 l h−1 and a 
Performance Ratio (PR) of 1.2. For only desalination, the system has the potential to produce a 
maximum of 30 l h−1 of fresh water.
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1. Introduction

The shortage of fresh water affects many develop-
ing countries of the world, particularly in Asia, where 
more than half of the world’s population live. Even 
developed countries like Australia also have severe 
water shortage. Due to the scarcity of fresh water 
resources, as only around 0.77% of earth’s available 
water is fresh water, efforts were made to explore other 
sources, such as, seawater and brackish water. Through 
the process of desalination, water shortages have been 
alleviated in many places [1]. However, as desalination

technologies are getting cost effective and more effi -
cient, energy costs are rising due to an increase in 
demand and a shortage of oil supply. As desalination 
processes are energy-intensive, the costs of desalinated 
water depend on the cost of fuel. The use of fossil fuels 
also brings environmental problems, not being lim-
ited to global warming but also air pollution, ozone 
depletion, acid precipitation etc. Effective utilization of 
renewable energy sources (RES) is a viable means to 
reduce the reliance on traditional non-RES for desali-
nation processes. The use of RES will reduce the envi-
ronment pollution as well as the cost of desalination.

The low temperature thermal requirement of a heat 
pump makes it an excellent match for the use of solar 
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