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ABSTRACT

The aim of this article is to investigate the pressure drop of condensation inside tubes and
evaporation outside tubes inside the heat exchangers of multi-effect distillation with thermal
vapor compression system. The important and effective factors that have an influence on the
condensation and evaporation pressure drop are investigated in this article. Also, the influ-
ence of pressure drop along the vapor flow from one effect to another on energy consump-
tion and required heat transfer surface area is investigated. The results show that, reduction
in condensation and evaporation pressure drop decreases the energy consumption up to
6.6%. In addition, with the same energy consumption, the system that has less pressure drop
requires a lower specific heat transfer surface area up to 8%.
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1. Introduction

Nowadays due to the fast growth of industrial pro-
cesses, the demand for freshwater has been increasing.
On the contrary, there are widespread sources of sea-
water or brackish water all around the world and up
to now several works have been done to find out the
proper methods of producing pure water from these
sources. The most famous types of desalination are:
multistage flash (MSF), multi-effect desalination
(MED), multi-effect vapor compression, and reverse
osmosis (RO). Although MSF was the most popular
and the easiest route for purifying seawater in the
distant past, over recent years both MED and RO have
become more popular than MSF due to their signifi-
cant features [1]. Some benefits of using MED like hav-
ing the capability of increasing the gain output ratio

(GOR) by adding extra effects, not being sensitive to
the quality of the feed, and having low operating cost
made it the most convenient method to desalinate
water, especially in arid areas where there are suffi-
cient sources of water such as Persian Gulf [2].

Because of the widespread use of MED among
other types of desalination, it is very much imperative
to investigate the effect of various parameters such as
the number of effects, tube length, tube diameter, etc,
which play a role in the MED’s performance. The pro-
duction cost and energy consumption are the two
important factors that must be considered in design-
ing a MED–TVC system. Researchers have been
attempting to find ways of decreasing these costs and
to optimize the process. Darwish and El-dessouky [3]
compared the specific available energy, performance
ratio, and specific heat transfer surface area for multi
effect evaporation, MSF, and MED–TVC. It has been
shown that the MED–TVC system uses less heat*Corresponding author.
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