
Desalination 222 (2008) 592–595

Presented at the conference on Desalination and the Environment. Sponsored by the European Desalination Society
and Center for Research and Technology Hellas (CERTH), Sani Resort, Halkidiki, Greece, April 22–25, 2007.

0011-9164/06/$– See front matter © 2008 Elsevier B.V. All rights reserved.
doi:10.1016/j.desal.0000.00.000

Utilisation of power plant waste heat steams to enhance 
efficiency in thermal desalination 

Corrado Sommariva 
Mott McDonald Victory house, Trafalgar place, Brighton, BN1 4FY UK 

Tel. +97124457470; Fax +97124457490; email: corrado.sommariva@mottmac.co.ae 

Received 23 January 2007; accepted 30 January 2007 

Abstract 

Several studies have demonstrated that the performances of combined cycle power plants can be optimised
taking advantages of flue gas waste heat. 

However, despite the process advantages related to power cycle have been clearly identified no judicious use
of flue gas heat to enhance performances in thermal desalination has been studied in detail yet. 

The present paper will describe innovative process configurations where MSF/MED plants performance ratio
and production are optimised taking advantages of waste heat steam made available from different process steams
in power plant. 

These process configuration results in lower water cost and reduced environmental impact. 
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1. Energy recovery options 

1.1. Desalination plant steam condensate 
energy 

Several heat steams can be made available
from the power yard to thermal desalination,
however not always these streams have been
employed in a judicious way. 

Attempts to recover the heat from the brine
heater condensate by heating the distillate
extracted in an intermediate or in the stage (1)
of the heat recovery section have resulted in a
decrease of the power plant heat rate but in a

negligible or even negative impact on plant
performance ratio and production. 

On the other hand, this heat could be made
available to heat brine recirculation flow rate
tapped from an appropriate stage in the brine
recirculation circuit as schematically indicated
in Fig. 1. 

However, to apply the scheme indicated in the
figure above correctly it is important to determine
the most appropriate conditions for brine recir-
culation extraction. 

Ideally the earlier the brine recirculation is
extracted from the stage the higher the increase
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Fig. 4 shows the relative impact of the stage
extraction pattern on the temperature of the brine
blowdown and last stage. 

This result is consistent with the diagrams
shown in Figs. 2 and 3 as a decrease in the brine
blowdown temperature is correlated to an increase
in performance ratio. 

It should be noted that the modifications
suggested by the scheme indicated in Fig. 1 bring
about a substantial improvement in the environ-
mental impact of the power-desalination plant
concept. 

Indeed because of the utilisation of the steam
condensate heat the distiller performance ratio
increase and therefore the amount of fuel spent
for supplementary firing decreases. Further as
described by Atkinson [1] in a combined cycle
gas turbine (CCGT) heat rate can be substantially
decreased taking advantage of a better utilisation
of the waste heat associated to the flue gas. 

1.2. Utilisation of flue gas energy streams  

The initial CCGT installations installed in the
Gulf made a large use of supplementary firing in
order to both generate more power and matching
modulating water demands. 

Fig. 4. Brine blowdown trend against stage of extraction. 

Fig. 5. Typical retrofit scheme for additional steam production. 
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