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A B S T R AC T

A honeycomb double exposure solar still has been designed to enhance the productivity 
throughout the day. Experiments have been carried out to predict the performance of the pro-
posed still in October 2009, Karpagam University, Coimbatore, India. The concept of transparent 
honeycomb structure with thin walled glass tube of small aspect ratio (H/D ≈ 1.7) in the basin 
and also planar refl ector for east, west and south facing walls from the outer surface is imple-
mented in this modifi cation. The emphasis is to study the effect of the transparent honeycomb in 
the basin on the productivity of the still. It has been found that the still receives large amount of 
radiation and daily output increased by 25% than ordinary double exposure solar still.
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1. Introduction

Fresh water is the essence of life and is the most 
important constituent of the environment. Solar distil-
lation is a fascinating process which uses solar energy 
as the source for distillation of saline or brackish water. 
Solar distillation system can be classifi ed under two cat-
egories, passive and active systems. The review work 
on passive solar distillation has been done by Malik 
et al. [1] and further reviewed by several researchers 
[2–6] which includes work on active distillation. In any 
design of solar still the large temperature difference 
between evaporative and condensing surface enhances 
the productivity of the still and have been explained 
by the researchers [7–13]. The use of external refl ectors 
on the still has increased the input solar insolation and 
thereby increases the distillate output to some extent [14]. 
El-Swify [15] has suggested that the solar radiation cap-
tured by the still is maximum when its aspect ratio is in 
the order of 2.0 i.e., length is twice the width. Moreover 
El-Swify and Metias [16] have shown that refl ectors on 

the east, west and south facing walls from outer surface 
of L-type solar still which acts as an insulating material 
on the glass increased the amount of solar energy gain 
in the basin. The double exposure solar still has the limi-
tation of small amount of distillate yield in the night due 
to the absence of thermal storage.

In the present study in order to increase the night time 
collection of distillate output, an attempt has been made 
by introducing the transparent honeycomb structure in 
the basin of double exposure solar still which serve as 
thermal storage during peak sunny hour. Experimental 
analysis is carried out to explore the effects of aperture, 
aspect ratio and other factors of the honeycomb on the 
performance of the proposed still.

2. System description

Fig. 1a shows L type honeycomb double exposure 
solar still. The length is 1m width is 0.5 m with aspect 
ratio L/W = 2.0. The upper glass cover is tilted at an 
angle 26°. The south facing, east facing and west fac-
ing surfaces of the still are covered with highly refl ect-
ing material from the outer surface that help to gain 


