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ABSTRACT

In this work a steady-state model is developed of an MED plant. Its development and vali-
dation have been carried out by experimental data obtained from an MED pilot plant located
at the Plataforma Solar de Almerı́a (PSA), in the southeast of Spain. It is a vertical arrange-
ment forward-feed MED plant with preheaters, which uses hot water as the thermal energy
source. In order to run the model, a series of parametric equations have been determined for
the following variables: the overall heat transfer coefficient for the first effect (Uh), the overall
heat transfer coefficient for the preheaters (Up(i)), the vapor temperature inside the first effect
(Tv(1)), and the cooling seawater outlet temperature (Tcwout). They have been obtained from
a three-level factorial experimental design (3k), performing a total of 81 experiments (34). The
results obtained showed a good fit to the estimated models for the response variables.
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1. Introduction

Industrial desalination of seawater is one of the
possible solutions to alleviate the worldwide scarcity of
freshwater. The industrial desalination processes can
be split into two main categories: (1) thermal processes
that include multi-stage flash (MSF) and multi-effect
distillation (MED) as the most commercially successful
and (2) membrane processes including reverse osmosis
(RO). The advantages of thermal desalination processes
are their ability to be driven by low energy thermal
sources, their reliability, easier operation and mainte-
nance and high purity freshwater. Among the thermal
desalination processes, MED has the highest thermal
efficiency and the lowest power consumption [1].

However, the disadvantage of thermal desalination
processes is that the overall energy consumption is
high, so the use of renewable energies is required to
guarantee the sustainability of this technological option
[2,3]. The usual coincidence in many locations of fresh
water shortage, abundant seawater resources and high
isolation levels makes thermal seawater desalination
driven by solar energy as one of the most promising
processes to obtain fresh water. This can be possible by
the coupling of a conventional thermal distillation
plant with a solar thermal system [4].

The improvement in the design of a MED process
can be reached by the prediction of its performance
over a wide range of operating conditions. Mathemati-
cal modeling and computer simulations can provide
an insight into the workings of the system and help to
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