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A B S T R AC T

A transient mathematical model was presented for a single basin solar still with and without an 
external refl ector. The model was based on an analytical solution of the energy balance equa-
tions for various elements of the still. The performance of the still with and without the external 
mirror was investigated by computer simulation using the climatic conditions of Jeddah (lat. 
21° 42’ N, long. 39° 11’ E), Saudi Arabia. Effects of solar radiation intensity and mass of basin 
water on the daily productivity Pd and effi ciency dη  of the still were studied. On typical sum-
mer (17/7/06) and winter (17/1/06) d, values of Pd of 10.563 and 6.650 (kg/m2d) with daily effi -
ciencies of 56.78 and 52.04% were obtained with mirror compared to 4.605 and 2.260 (kg/m2d) 
with daily effi ciencies of 50.69 and 44.76% when the still is used without mirror. To validate the 
proposed mathematical model, the simulated results were compared with the measurements 
that had been performed for the still under Tanta, lat. 30° 47’ N (Egypt), weather conditions. It 
was found that the proposed model is able to predict the daily productivity and effi ciency of 
the still with a reasonable accuracy. Furthermore, the proposed model was used to predict the 
annual performance of the still with and without mirror. The annual average of Pd with mirror 
is found to be 52.75% higher than that when the still is used without mirror.
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1. Introduction

There is an urgent need for clean, pure drinking 
water in many countries. Often, water sources are brack-
ish and/or containing harmful bacteria and therefore 
can not be used for drinking. In addition, there are many 
coastal locations where sea water is abundant but pota-
ble water is not available. Pure water is also needed in 
some industries, hospitals and schools. Solar distillation 
is one of many processes that can be used for water puri-
fi cation. Solar radiation can be the source of heat energy 
where brackish or sea water is evaporated and is then 
condensed as pure water.

Solar stills are broadly divided into passive and active 
stills. In a passive solar still, the solar radiation transmit-
ted through the glass cover and basin water is absorbed 
by the basin liner; hence, its temperature increases. Part 
of thermal energy is transferred by convection to the 
basin water and the other will be transferred by con-
duction to the ground. The basin water transfers heat 
to the inner surface of the glass cover by radiation, 
convection and evaporation. The heat is conducted 
through the cover and then transfers to surroundings 
by radiation to the sky and by convection to ambient 
air. Extensive research was reported on different meth-
ods that had been used to improve the productivity of 
these stills [1–4]. An attempt had been made by Tiwari 
et al. [5] to review work on solar distillation systems. 


