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A B S T R AC T

The present study is based on the use of three correlation groups which are: the Lewis num-
ber, the Dunkle and the ‘Kumar and Tiwari’ correlations for evaluating mass transfer in two 
types of solar stills. Theoretical results are compared with those obtained experimentally for 
a Simple Solar Distiller and a Hybrid Simple Solar Distiller/Heat pump stills. Experimental 
results and those calculated by Lewis number correlation show good agreements. Theoretical 
results obtained using Dunkle and ‘Kumar and Tiwari’ correlations are not satisfactory with 
the experimental ones.
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1. Introduction

Desalination of ground brackish water by solar 
powered systems is a practical and promising technol-
ogy for producing potable water, in the regions which 
suffer from water scarcity especially in the remote arid 
areas [1]. The rapid population growth, along with 
the expected social and economic development will 
increase the demand for water in such a way that the 
future water reserve will not meet such a demand.

In remote and arid areas that reveal low infrastruc-
ture and in absence of the connection with the national 
grid, the abundant solar radiation intensity along 
the year and the available brackish water resources 

are two favorable conditions for using the solar pow-
ered desalination technology to produce fresh water, 
even for domestic use. A solar desalination technology 
might be technically and economically viable to cope 
with water scarcity, and it is recommended to be used 
in the remote and isolated communities. Desalination 
of brackish water was expanded rapidly to support 
urban and industrial developments in the arid areas, the 
results were published by some researchers in the fi eld 
of solar desalination [2,3]. In order to enhance the solar 
stills productivity, numerous groups around the world 
have contributed to improve the solar desalination tech-
nology, by evaluating the infl uence of some important 
operating parameters on the system performance. The 
effect of climatic conditions, design, operational condi-
tions and geographical location on the water productiv-
ity were investigated in [4−7] Abdallah et al. [8] studied 
the single slope solar still. Two absorbing materials types 


