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A B S T R AC T

This paper presents an experimental investigation on the effect of internal and external refl ec-
tors on the output of simple-basin solar stills in summer, autumn and winter. A simple still that 
equipped with internal refl ectors and an external refl ector is investigated at a latitude angle 
of 33.3º N. It was found that the internal and the external refl ectors increase the daily output 
throughout the different seasons except for summer where the refl ector(s) effect was insignifi -
cant. The increase in the daily output averaged over the seven months test period by adding 
both internal and external refl ectors was 35.5%, and that by adding the internal refl ector only 
was 19.9% compared to a still with no refl ectors. The percentage increase in output by adding 
the internal and/or external refl ector(s) is higher in winter than in summer. The results of this 
study agree with the trend of the theoretical predictions and with the winter experimental 
results cited in the literature at 30º N and 32.2º N latitude angles, respectively.
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1. Introduction

The productivity of solar stills may be increased by 
several modifi cations, such as adding internal and/or 
external refl ectors to increase the solar radiation inci-
dent on the basin liner. The simplest structure of a solar 
still, as shown in Fig. 1, is a basin having a certain quan-
tity/depth of saline water and a cover transparent to 
solar radiation, yet blocks the long wavelengths radia-
tion emitted by the interior surfaces of the still. A sloped 
cover, which provides a cool surface for condensation of 
water vapor, facilitates an easy fl ow of the water drop-
lets into the condensate trough. The base of the still is 
usually blackened on the interior surface to maximize 
absorption of solar radiation, and insulated on the 
exterior surface to minimize heat losses.

Several experimental and theoretical studies may be 
found in the literature that examine the effect of using 

refl ectors to enhance the yield of simple solar stills. 
Al-Hayek and Badran [1] found that a single-slope still with 
an internal refl ector is 20% more productive than a dou-
ble-slope one without a refl ector. El-Swify and Metias [2] 
compared a single-slope still having a back wall of glass 
plate with one whose inner sidewalls and outer surface 
of the back glass wall were covered by highly refl ecting 
materials. They found that the productivity was increased 
by 83% and 22% in winter and summer, respectively. 
A geometrical method to predict the increase in solar radi-
ation absorbed by the basin liner due to the use of internal 
refl ectors was also presented. El-Bahi and Inan [3] studied 
a basin type still with an external condenser and an external 
refl ector that was used to increase solar radiation incident 
on the glass cover and to make a shadow for the condenser. 
Abdallah et al. [4] installed refl ecting mirrors on all the 
interior sides of a solar still to improve the system thermal 
performance by up to 30%. Badran and Al-Tahaineh [5] 
investigated experimentally the effect of coupling a fl at 
plate collector on the productivity of a single-slope solar 


