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A B S T R AC T

Performance evaluation is presented for fl ue gas desulfurization (FGD), humidifi cation and 
dehumidifi cation desalination (HDD) of fl ue gases emitted from power plants. The proposed 
system is based on use of seawater for SO2 absorption and removal from the fl ue gases. The 
FGD and HDD processes are separated in order to achieve the highest possible effi ciency. This 
is because FGD requires low temperatures to achieve high rates of absorption and removal of 
SO2. On the other hand, HDD requires higher temperatures to provide suffi cient temperature 
difference and driving force for humidifi cation and dehumidifi cation. Analysis of both systems 
is applied to the emission rate data of power plants in Kuwait. The design results of the seawa-
ter SO2 absorption column showed variations in the column height between 8.1–12.6 m as the 
power plant capacity was increased from 244–4173 MW. Analysis of the HDD system show that 
it might not be the optimum desalination alternative because of its limited production capacity. 
However, the process layout is simple and can be formed of two packed columns for humidi-
fi cation and dehumidifi cation, which requires a small capital when compared to conventional 
thermal or membrane desalination.
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1. Introduction

The humidifi cation dehumidifi cation desalination 
(HDD) process remains to be limited to experimental and 
prototype scale. Review of desalination market data show 
that commercial processes are the multistage fl ash (MSF), 
reverse osmosis (RO), multiple effect evaporation (MED), 
and single effect mechanical vapor compression (MVC) [1]. 
Irrespective of this, the HDD process is thought by several 
researchers and i nvestigators as a simple technology that 
can provide for remote areas and small communities with 
a sustainable source of desalinated water. More effi cient 
form of the HDD process was made through the use of 
multiple effect confi gurations (known as MEH).

The review presented by Parekh et al. confi rmed that 
the HDD process requires additional developments to 
reduce power consumption and to increase productiv-
ity [2]. The economics review of Al-Hallaj et al. on the 
performance of HDD combined with solar collectors 
showed that the most critical element in process com-
mercialization is the minimization of the area of the 
humidifi er, dehumidifi er, and solar collector [3].

Several studies are found in the literature on model-
ing and performance evaluation of the multiple effects 
HDD. In this confi guration the air stream is humidifi ed 
and heated in a multi effect system in order to increase 
its absolute humidity. Yuan and Zhang modeled the 
p erformance of a two effect HDD system combined with 
solar collectors [4]. The modeling was based on ambi-
ent conditions of Xi’an, China. Results show specifi c 




