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A B S T R AC T

An analysis of falling fi lm evaporation of saltwater has been carried out for a vapor compres-
sion desalination pilot plant. Detailed modeling and simulation have been used to fi nd the 
temperature and concentration variation inside the fi lm on a vertical tube evaporator. The heat 
and mass transfer phenomenon were analyzed using basic conservation equations. To evaluate 
the performance of the rig, three operating variables were considered, which included the top 
brine temperature (TBT), compressor speed and brine concentration. Performance of the rig 
was dominated by compressor speed and top brine temperature. The highest distillate produc-
tion rate experimentally obtained was 20 kg/h for the compressor speed of 2400 rpm at a TBT of 
102oC. From the simulation, it was found that the feed concentration rapidly increased near the 
falling fi lm-vapor interface. The numerical results have been compared with the experimental 
values in terms of distillate produced, and good agreement was found.
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1. Introduction

As a process of freshwater production, desalination 
methods are making rapid progress with the advance-
ment in thermal and membrane technologies. Among 
the various desalination processes, thermal distillation 
methods still produce the highest amount of potable 
water regardless of the advancement in membrane pro-
cesses. Vapor compression distillation is an effi cient 
thermal distillation method that boosts up the thermal 
energy by means of compressing vapor and uses it as a 
heat source for evaporation. The feed water is supplied 
inside evaporator tubes in the form of thin falling fi lm for 

better heat and mass transfer. Numerous research studies 
have been performed in the area of heat and mass trans-
fer processes of the vertical falling fi lm. Some of these 
researches included modeling and simulation of the 
evaporation process, and others focused on the perfor-
mance of the system with changing parameters. The work 
of Raach and Mitrovic presented model development 
of evaporating falling fi lm over a vertical plate heated 
by steam in multi effect desalination (MED) plant [1].
Nusselt’s theory was utilized to obtain the velocity pro-
fi le and the temperature distribution. Variation of the 
plate temperature along the length was a signifi cant fac-
tor for this study. Fahem et al. and Ben Jabrallah et al. 
presented the numerical analysis of coupled heat and 
mass transfer for a rectangular saline water distillation 




